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“Non song Viét Nam co tré' nén twoi dep hay khong, din toc Viét Nam co budc téi dai vinh
quang dé sanh vai véi cac cwong quoc nam chau dwoc hay khéng, chinh la nhé mét phan lon 6
cong hoc tdp cia cic em”

(Trich thw Chii tich Ho Chi Minh).

“...Troi da sinh ra em,
Dé ma xinh ma dep,
Troi da sinh ra anh,
Dé yéu em tha thiét,
Khi ngwoi ta yéu nhau,
Hén nhau trong say dim,
Con anh, anh yéu em
Anh phdi ra mat trgn...”

(Hon — Phung Qudn; 1956).
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH
LY THUYET SU DUNG AN PHU CAN THUC (PHAN 1)

TRUNG POAN TRIEU TRINH NUONG - QUAN POAN BQ BINH

Trong chwong trinh Toan hoc phd thong nwéec ta, cu thé la chwong trinh Dai s, phwong trinh va bat
phwong trinh [a mét néi dung quan trong, phd bién trén nhiéu dang toan xuyén subt cac cap hoc, cling la
bd phan thudng thdy trong cac ky thi kiém tra chat lwong hoc ky, thi tuyén sinh I1&p 10 THPT, thi hoc sinh
gidi mén Toan cac cap va ky thi tuyén sinh Dai hoc — Cao dang vé&i hinh thirc hét strc phong phu, da
dang. Mac du day la mot dé tai quen thude, chinh théng nhwng khong vi thé ma gidm di phan tha vi,
nhiéu bai toan co ban tang dan dén mirc khé tham chi rat khé, véi cac bién dbi dep két hop nhiéu kién
thirc, k§ nang van lam khé nhiéu ban hoc sinh THCS, THPT. Ngoai phwong trinh dai sb bac cao,
phwong trinh phén thiee hiru ty thi phwong trinh chira can (con goi la phwong trinh v6 ty) dang dwoc
déng dao cac ban hoc sinh, cac thay co gido va cac chuyén gia Toan phd théng quan tdm sau séc.
Chwong trinh Toan Dai sb 16p 9 THCS buwéc dau gidi thiéu cac phép toan véi can thire, ké tir d6 can
thirc xudt hién hau hét trong cac van dé dai s, hinh hoc, lwong giac va xuyén subt chuong trinh Toan
THPT. Sy da dang vé hinh thirc cla I&p bai toan can thirc dat ra yéu cau cép thiét 1a 1am thé nao dé
don gian héa, thyc té cac phwong phap giéi, ky ndng, meo muc da hinh thanh, di vao hé thdng. Vé co
ban dé lam viéc v&i I&6p phwong trinh, bat phwong trinh vé ty ching ta wu tién khir hodc gidm céac can
thirc phirc tap cua béi toan.

Phép sir dung an phu la mét trong nhirng phwong phap co ban nham muc dlch do, ngoai ra bai
toan con tré nén gon gang, sang sua va giup ching ta dinh hinh huéng di mot cach 6n dinh nhat. Doi khi
day ciing la phwong phap t6i wu cho nhiéu bai toan cong kénh. M& dau phucyng phap st dung an phu
v@i can thire, xin tran trong gidi thiéu téi quy doc gia ly thuyét st dung an phu phan 1, chd dao xoay
quanh mét I&p cac bai toan chira can thirc gidi dwoc bang phép dat an phu quy vé phwong trinh bac hai
va phuwong trinh phan thirc hiru ty. PDay dwoc coi la dang toan co ban dat nén tang cho cac ban hoc sinh
trong viéc tw duy, thao tac cac bai toan c6 st dung yéu t6 an phu véi mirc dd phirc tap, da chiéu hon
trong cac tai liéu tiép theo.

Tai liéu nhé phu hop véi cac ban hoc sinh Iép 9 THCS 6n thi vao I&ép 10 THPT dai tra, Iép 10 hé
THPT Chuyén, cac ban chun bj buwéc vao cac ky thi hoc sinh gidi Toan cac cap va dv thi ky thi tuyén
sinh Dai hoc — Cao ddng mén Toan trén toan qudc, cao hon la tai liéu tham khdo danh cho cac thay co
giao va cac ban tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Néam vitng cac phép bién d6i dai sb co ban (nhan, chia da thirc, phan tich da thirc thanh nhan tir, bién doi
phan thirc dai s6 va can thic).
K§ nang bién dbi tuong duong, nang lay thira, phan tich héng déng thire, thém bot.
Nam viing 1y thuyet bat phuong trinh, ddu nhj thirc bac nhat, diu tam thirc bac hai.
Nam viing kién thirc vé da thirc ddng bac, cac thao tac co ban voi phuong trinh mot an phu.
Budc dau thuc hanh giai va bién luan cac bai toan phuong trinh béc hai, bac cao voi tham sd.
Str dung thanh thao cac ky hiéu logic trong pham vi toan pho thong.

Sk wb
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II. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh x—4/x+3=0  (xeR).
Lai gidi 1.
biéu kién x > 0. Khi d6 phuong trinh da cho twong duong
x+3=d/x & +6x+9=16x = x> ~10x+9=0
o x° —9x—x—9=0©(x—9)(x—1)=0©xe {1;9}
Két luan phuong trinh dé bai c6 hai nghiém.
Lai gidi 2.
bicu kién x>0.
Pt Vx =t (¢ > 0)thi phuong trinh d cho tr¢ thanh
£’ —4t+3=01-3t-t-3=0

t=1 {\/_

=
Il

1 x=1
=
3 x=9

<:>(t—1)(t—3):0<:{t:3<:> s

=
Il

Két luan phuong trinh ban dau c6 hai nghiém x=1;x=9.

Bai ton 2. Giai phuong trinh 2x—5Jx+2=0  (xeR).
Loi gidi 1.

bicu kién x>0.

Phuong trinh da cho twong duong véi

2x-4x—Vx+2=0 20/x (Vr-2)-(Vx-2)
1 1
o (V1) -2) =0 Ve S e re{ual
Két hop diéu kién di dén hai nghiém nhu trén.
Léi gidi 2.
Piéu kién x>0.
Pat \/; =t (t > 0) , phuong trinh da cho tré thanh

0

2t2—5t+2=O<:>(2t—1)(t—2)=0<:>te{%;2}<:>xe{%;4}.

Két luan tap nghiém cua bai toan S = {%, 4} .

Bai toan 3. Giai phuong trinh x++/x-2=0 (xeR).
Lévi gidi.

bicu kién x>0.

Pat Vx =t (#>0), phuong trinh da cho tré thanh

=1
t2+t—2=0<:>(t—1)(t+2)=0<:>B_ ,=i=lox=1.

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

Bai toan 4. Giai phuong trinh 4x-+2x-1=3  (xeR).
Loi giii 1.
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Piéu kién xzé. bat V2x—1=t (1>0)= 2x=¢>+1, phuong trinh da cho tr¢ thanh
t=1
2(F+1)-t=3e20 —t-1=0(t-1)(2+1)=0< 1
f=——
2
. 1 .
Loai truong hop t=—E.V('n t=loV2x-1=12x=2<x=1.

Két luan phuong trinh ban dau c6 nghiém duy nhét.
Loi gidi 2.

A 1 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

4x-3=2x-1< 5 = 5
16x° —24x+9=2x-1 16x°—26x+10=0

4x—-3>0 {4x23

SS9, = 4 = 5 <Sx=1
Bx —B3x+5=0 (1) (8x=5)=0 xe{l;g}

Két luan phuong trinh ban dau c6 nghiém duy nhét.

3
>
{4x23 xZE x_4

Bai toan 5. Giai phuong trinh 3x+1=2+x+3 (xeR).
Loi gidi 1.
bicu kién x > -3 . Phuong trinh da cho twrong duong voi
3x+12>0 3x>-1 xZ—l
5 = = 3 S x=
9x +6x+1:4(x+3) I9x"+2x—-11=0 (x—l)(9x+ll):O

Dbi chiéu diéu kién ta co nghiém x=1.
Léi gidi 2.
Piéu kién x >-3.
bat Vx+3 =¢,(1>0)= x=¢* -3, phuong trinh dé cho tr¢ thanh
3(¢ —3)+1=2t<:>3t2—2t—8=0<:>(t—2)(3t+4)=0<:>te{—%ﬂ}

>t=2cJx+3=2cx=1
Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.
Bai toan 6. Giai phuong trinh 6x—-5=+/3x-2 (x € R) .
Loi gidi 1.

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

6x—5>0 6x>5 XZE
P P 6 =x=1
36x° —60x+25=3x-2  |36x"—63x+27=0 (x—1)(4x+3)=0

Két luan phuong trinh dé bai c6 nghiém duy nhat x =1.
Loi gidi 2.
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Diéu kién x z%.
bat V3x-2 = y,(yz 0):> 3x = y* +2, phuong trinh di cho trd thanh
2(y2+2)—5:y<:>2y2—y—1=O<:>(y—l)(2y+1)=0<:>ye{—%;l}

. 1 .
Loai truong hop y=—E.V('71 y=leoJBx-2=1<3x-2=1<x=1.

Két luan phuong trinh ban dau c6 nghiém x=1.

Bai toan 7. Giai phuong trinh 5x+1=3vx+3 (x € R) .

L0‘l gidi 1.

biéu kién x > -3 . Phuong trinh da cho twong duong véi

(x—l)(25x+26) =0

25x" +10x+1=9x+27 25x° +x—-26=0
= = 1 < x=1.
5x+120 Sx=>-1 xz—g
Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 2.
bicu kién x >-3.
bat Vx+3 = y,(y > 0) = x = y° -3, phuong trinh di cho tré thanh
y=2
5(y°=3)+1=3y =5y’ -3y-14=0=(y-2)(5y+7)=0< 7
Y77
>y=2oVx+3=2x+3=4x=1
Vay phuong trinh dé bai c6 nghiém duy nhat.
Bai toan 8. Giai phuong trinh x* ++/x” +11 =31 (xeR).
Loi gidi 1.
bicukién xeR.
Phuong trinh da cho twong duong voi
5 , 2?31 x* <31
x+11=31-x" < &
x*+11=x"-62x" +961 x'—63x*+950=0

v <3 v <3l 2=25 5,5
Tl -25)(x-38) =0 | efszs) S e

Két luan phuong trinh ban dau c6 hai nghiém ké trén.
Loi gidi 2.
biéukién xeR.
bit Vx*+11 = t,(t >11 > 0) = x* =t* —11. Phuong trinh di cho tré thanh
£-11+t=31 [ +t-42=0 [(t-6)(t+7)=0
= =
t>0 t>0 t>0

Viy phuong trinh d& bai c¢6 hai nghiém x =—-5;x=5.

St=6cx’ =25 xe{-55}.
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Bai to4n 9. Giai phuong trinh v2x> +7 = x* +2 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
20 +7=x"+4x" +4 o x*+2x° -3=0 x* +3x* —x*-3=0
x' =1
@(xz—l)(x2+3):0<:> =x’ =1=>xe{-11}
¥’ =-3
Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.
biéukién xeR.
bit V2x* +7 =t,t >0=>2x* =t —7. Phuong trinh khi d6 c6 dang

I
=

+20r-2-3=0(1+1)(1-3)=0>t=3V2x’+7=3x’ =1=>xe{-1;1}.

Két luén tap nghiém S ={-11}.

Bai to4n 10. Giai phuong trinh 2x° ++/5x° —1 = 4 (x € R) .
Loi gidi 1.

Diéu kién 5x° >1< |x|> g . Phuong trinh d4 cho twong duong véi

3 B 5 x* <2 x* <2
S5x*—-1=4-2x" < =
5x° —1=4x*—16x*+16 4x* =21x* +17=0

x*<2 x' <2
@{(xz —1)(4x2 _17):()@ 2 6{1-£}©"2 =1=>xe{-1L1}
" 4

Két hop diéu kién thu duoc hai nghiém, S={-11}.
Loi gidi 2.
Diu kién 5x* 21 |x]> ?5 :

£ +1
Piat V5x* -1=16,t>0=>x" =

, phuong trinh da cho tr¢ thanh
%(ﬂ +1)+1=4 20 +51-18=0< (1-2)(2t+9)=0
St=2oV5r-1=2e5"-1=d4ox’ =1=xe{-1

Doi chiéu diéu kién, suy ra phuong trinh ban dau c6 tp nghiém S ={-1;1}.

Bai toan 11. Giai phuong trinh 2vx* +3 =7x* -3 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

7x* >3 7x* >3 7x* >3
2 4 2 = 4 2 And 2 2
4 +12=49x" —42x*+9  |49x* —46x* -3 =0 (x —1)(49x +3)=o
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x>

x’ e{—i;l}
49

Két luan phuong trinh ban dau c6 hai nghiém nhu trén.

Loi gidi 2.

bicukién xeR.

bit Vx* +3 =¢,t>+3 >0= x> =¢* -3 . Phuong trinh da cho tr& thanh

=<2 | W

Rt :>x2=1<:>xe{—l;l}.

26=7(f -3)-3 7 -2-24=0(t-2)(71+12)=0 =

1>0=>r=2ox+3=4cx’ =l xe{-11}
Vay phuong trinh ban dau c6 hai nghiém, hay S ={-1;1}.
Nhdn xét.

11 thi du trén la cdc bai todn dién hinh mé dau cho 16p phuong trinh giai duoc bang phwong phap dat mot an
phu (d6i véi cin thirc). 7 thi du dau tién thugc logi co ban nhdt, do phia trong va phia ngodi can déu la cdc nhi
thire bdc nhat véi hé s6 nguyén, 4 thi du tiép theo nhi thirc bdc nhdt dwoc ning lén mirc do cao hon la nhi thirc béc
hai (khong phai tam thircc bac hai). Chinh vi dac diém nay, ngoai ky thudt dat an phu truec tiép la can thire quy vé
phuong trinh bdc hai an t, cdc ban hoan toan co thé sir dung bién doi twong duong — nang cao liy thira, khi do sé

quy vé phwong trinh bdc hai co ban véi dn x hodc phwong trinh triing phirong bdc bon.

Lueu Y trong phép dat an phu can ddt diéu kién so lwoc cho t (¢é thé dat diéu kién chat néu dit kha ndang) nham
logi bot cac truong hop ngoai lai, vo nghiém. Sau ddy moi cdc ban dén véi mot sé bai todn chiva da thire bdc ba, da

thire bic bon nhwng van quy vé phwong trinh triing phiong mé réng véi bdc 6 va bdc 8.

Bai to4n 12. Gidi phuong trinh /3x> +1=x" +1 (x € R).
Loi gidi 1.
Diéu kién x°* > —% . Phuong trinh da cho tuong duong voi

3x3+1=x(’+2x3+1<:>x6—x3:0<:>x3(x3—1):0<:>{ B
Két luan diéu kién ta co nghiém x=0;x=1.
Loi gidi 2.
Piéu kién x° z-%.
2

bit V3xX' +1=1,t>0=x" = -1 . Phuong trinh ban dau tr¢ thanh

T

=1 *=0
(= 1+1<:>t2—3t+2:0<:>(t—1)(t—2)20<:>t 2@{2
= X

Két hop diéu kién ta thu dugc hai nghiém x=0;x=1.
Bai to4n 13. Giai phuong trinh v/x* +9 =x* +3 (x € ]R) .

Loi gidi 1.
Diéu kién x’ >—9. Phuong trinh d3 cho twong duong véi
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x >3 x'>-3 X >-3 ;
, ] N , Sk NN &S x =0x=0.
X +9=x"+6x"+9 x +5x =0 x (x +5):0

Viy phuong trinh ban ddu c¢6 nghiém duy nhat x=0.

Loi gidi 2.

Diéu kién x*>-9.

bit Vx* +9 =£,¢>0= x’ =¢* -9 thi phuong trinh d3 cho tré thanh

=3
t:ﬁ—9+3cw?4—6:0c>0—$0+2):0c>t_ 2:4:3cyﬁ:0c>x:0

Két luan phuong trinh d cho ¢ nghiém duy nhat x=0.

Bai todn 14. Giai phuong trinh v2x* +7 =4x" -1 (xeR).

Loi gidi 1.

Diéu kién 2x* +720.

bit v2x’ +7 =t,t > 0= 2x’ =t> — 7. Phuong trinh da cho tré thanh
t=2(£-7)-1<2 -1-15=0<(t-3)(2t+5)=0

t=3
= s>t=3o2x=2&x =1ox=1
t=—=
2
Két luan phuong trinh dé bai c6 nghiém x=1.
Lai gidi 2.
Diéu kién 2x° +7 > 0. Phuong trinh da cho twong dwong voi
4x* 120 4x* 120 4x°-1>0 .
X . , <& ] , SS9, , Sx =leox=1.
2 +7=16x"-8x +1  [16x°~10x=6=0  |(x’ =1)(8x +3)=0

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

Bai to4n 15. Giai phuong trinh v/5x* -1 =x"+1 (xeR).
Loi gidi 1.
Diéu kién 5x* >1. Phuong trinh di cho tuong duong véi
Sxt—l=x*+2x"+1ex*-3x*+2=0
xt=1
o (x“ —1)(x4 —2) =0 c{ \ 2:> xe {—1;1;—(‘/5;(‘/5}
X =
Ddi chiéu diéu kién ta c6 bon nghi¢m nhu trén.
Loi gidi 2.
Diéu kién 5x* >1.
2

Pt V5x' —1=1,t>0= x* =~ 5“

2

. Phuong trinh da cho tr¢ thanh

t
t=

t:3 x4:2

— 4 _
5+1+1<:>t2—5t+6:0<:>(t—2)(t—3):O<:{t_2<:>{x - = xe{-L1L-Y2;42}.

Két luan phuong trinh dé bai c6 bon nghiém.
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Bai to4n 16. Giai phuong trinh 2vx* +8 =5x* +1 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

4(x* +8)=25x" +10x" +1< 25x° +6x* =31=0

x'=1

@(x4—1)(25x4+31):0© ., 31=>x'=lexe{-Ll

o025
Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.
bicukién xeR.

bit Vx*+8 =t,¢>0= x* =¢> -8, phuong trinh da cho tr& thanh

2t =5(-8)+1 5 =2t -39 =0 (1-3)(5t+13) =0

t=3

& 3=t=3Vx'+8=3cx'=leox=x=-1

5
Két luan phuong trinh ban dau c6 hai nghiém nhu trén.

Bai toan 17. Giai phuong trinh v2x* +23 =4x* +1 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

x'=1

2 +23=16x" +8x' +1 > 16x° +6x' —22 =0 (x* - 1)(8x* +11) =0 | | 1= x'=lexe{-11}.

Két luan phuong trinh d cho c6 hai nghiém.
Loi gidi 2.
biéukién xeR.

X' =——

8

bat/2x* +23 =¢,t > 0= 2x* =¢* —23 . Phuong trinh d2 cho khi do tré thanh
1=2( -23)+1 2 —1-45=0 < (t-5)(2t+9) =0

t=5

& g=>t=5=x'=leox=-1x=1

t=—=
2

Vay phuong trinh dé bai c6 hai nghiém nhu trén.
Bai to4n 18. Giai phuong trinh v/5x* -1 =3x" -1 (xeR).
Loi gidi 1.

g 1 )
Diéu kién x* > 3 Phuong trinh di cho twong duong voi

3x* 21 3x* 21 3x* 21
4 8 4 < 8 4 < 4 4
Sxt-1=0x'—6x*+1  |9x' -1lx*+2=0  |(x*-1)(9x*-2)=0

Vay phuong trinh da cho c6 hai nghiém x=-Lx=1.
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Bai tap tuwong tu.

Giai cc phuong trinh sau trén tap hop sb thuc

A S BRI S e

W oW W LW W R NN R NN NN NN = s s s s s s e
A W RO =~ S © ® NN UL A WO~ S VW UL A WD~ O

3x-TJx+4=0.
4x+5=9x.
11++/x =12x.
m+x:5.
2m+x=4.
3x+1+4x=18.
J5x—1+6x=8.
3J/8x+1+7x=16.
ANX* +3=5x>+3.
C5U5xP -4 =6x"—1.
L 6VTIxXE =3 =x>+11.
C6NTXT+2 =13x"+5.
CIN2XP—-1=5x"+2.
C8V3xT =2 +x*=9.
NI —6+6x7=7.
NS —4=2x 1.
A3 -2 =x+3.
C5\6X =5 =3x"+2.
CINX +7 =13x7 +1.
.69 -8 —x'=5.
CTN3X =2 =4x +3.
350 +3+4x° =10.
82— % +1=9x .
C5N3-2x =4x7 41,
209 -x' =7x" -3,
CNS—4xt +1=2x".
6-5x* =5x" -4.
7-6x =4x’ 3.
28 —T7x" =5x" -2,
CTN4A=3x =5xt +2.
3P +15=5x" +7.
66X 43 =11x" +1.
NS —4x® =3x° -2,
 N4-3x° =8x" 7.
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Bai toan 19. Giai bat phuong trinh x+v2x-1>2  (xeR).
Loi gidi 1.

A | R .
bicu kién x > 3 Bat phuong trinh da cho tuong duong voi

2—-x<0 x=>2
V2x-122-x < {2x—12x2—4x+4<:> {x2—6x+5SOC>EC<>x2<2<:>x>1.
2-x20 x<2
Két luan bat phuong trinh da cho c6 nghiém x >1.

Loi gidi 2.

A 1
bicu kién x > 3
Dit +/2x—1=¢,¢>0 thi bat phuong trinh da cho trd thanh

£ +1

+122 P +1+2124 0 +21-320 (¢ -1)(1+3)20

St2leoV2x-121e2x-121x2>1
Két luan bat phuong trinh dé bai c6 nghiém x>1.

Bai toan 20. Giai bat phuong trinh V6—-x <x-4  (xeR).
Loi gidi 1.

Diéu kién x<6.

Bat phuong trinh da cho tuong duong véi

x—4=>20 x=4 x>4
5 <9, = &S x>S5.
6-x<x’=8x+16 (X’ =7x+10>0  [(x-2)(x-5)>0
Két hop diéu kién di dén két luAn phuong trinh ban dau c6 nghiém S = (5; 6] .
Loi gidi 2.
biéu kién x<6.
Dit V6 —x =t,t>0= x=6—¢>. Bat phuong trinh d cho tr& thanh
&
t<6-t"—4 (£ +1-2<0

Két lun tap hop nghiém S =(5;6].

(t-1)(t+2)<0

t>0 t>0 t>0
= S0t b6—x<le x>Ss.

Bai toan 21. Giai bat phuong trinh 442 —x* <x*+3 (xeR).
Lo gidi.
Diéu kién x’ <2.
Pit V2—x° =1, >0= x* =2—¢*. Bt phuong trinh di cho twong dwong véi
44<2- 43P +4-5<0=(1-1)(t1+5)< 0= -5<r<1
3 <

<2
:>O£t£1<:>0$2—x3sl<:>{x3 1<:>1£x£3/5
X 2

Viy bét phuong trinh d& bai c6 tap nghiém S = [1;3/5 } .
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Bai toan 22. Giai bat phuong trinh vx* +8 <4x* -1 (xeR).
Loi gidi.
biéukién xeR.

Dit Vx* +8 =1,1 > 0= x* =¢* —8. Bat phuong trinh di cho trong dwong voi

t>0 t>0 t>0
ts4(t2—8)—1<:> 4 -1-3320" (t-3)(4r+11)20
x21
x<-1

Viy bét phuong trinh ban dau c6 nghiém x>1v x < -1.

<:>t23<:>x421<:{

Bai toan 23. Giai phuong trinh 3x> + 21x+16+2vx* +7x+7 =0 (xeR).
Loi gid.
Didu kién x* +7x+72>0.
Dit Vx*+7x+7 =t;t 20=> x> =t —7x—7 . Phuong trinh d3 cho tré thanh
t=1
3(£ =Tx=7)+21x+16+2 =03 +2t-5=0 (t-1)(3t+5)=0 = 5

t=—=

3

e Loaitruong hop ¢ = —%.

° t:1<:,>x2+7x+6=0c>(x+1)(x+6)=0<:>x=—6;x=—1.

Déi chiéu diéu kién ta thu duoc hai nghiém x = —6;x = —1.

Vax—1

AR
Jax—1 x

Bai toan 24. Giai phuong trinh =2 (xeR).
Loi gidi.

g 1
biéu kién x > rh

Vvax—-1 1

=t,t>0=> = . Phuong trinh da cho twong duong véi

X
Vax—1 X

t+%:2<:>(t—1)2:0<:>t:1<:>x:\/4x—1<:>{

bat

x=0
x*—4x+1=0

Ddi chiéu diéu kién ta co tap nghiém § = {2 + \/g 12— \/3 } .

Bai todn 25. Giai phuong trinh x* +3x +x* +3x =2 (xeR).
Loi gidi.
Diéu kién x(x+3)=0.

Dit /x> +3x =1, >0 thi phwong trinh di cho tré thanh
=
t2+t=2¢:(r4)0+2)=0¢3{t )

o Loai truong hop ¢t =-2.

<:>xe{2+\/§;2—\/§}.
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o Véit=lex*+3x-1=0<x

~ —3+J§_x_ —3-4/5
o 2 2

boi chiéu diéu kién ta thu dugc hai nghi¢ém nhu trén.

Bai to4n 26. Giai phuong trinh 3v/x* + x+2 = x> +x + 4 (x € R) .

Loi gidi 1.

Pidukién X’ +x+2>0< VxeR.

bit Vx* +x+2 =¢,¢ >0 thi phuong trinh d3 cho trd thanh

t=1

3t=t2+2<:>t2—3t+2=0©(t—1)(t—2)=0©L_2
> t=loVx’+x+2=1<x"+x+1=0,A <0, truong hop nay vo nghiém.

> =2V +x+2=2x"+x-2=0=xe{-21}.
Két luan phuong trinh ban dau c6 hai nghiém x=-2;x=1.

Loi gidi 2.
Piéukién x* +x+2>0< VxeR.
2
Dt x° +x=t:>t:(x+%j —iz-%. Phuong trinh da cho tré thanh
Wi+2=1+4 [, 1 ;s L -
1 < 4 < 4 < 4
=y Or+18=7 +8¢+416 | —1-2=0 |(t+1)(~2)=0

or=2cx+x-2=0(x-1)(x+2)=0 x=-2;x=1
K&t luan bai toan c6 hai nghiém x=-2;x=1.

Bai todn 27. Gidi phuong trinh 4x” +10x+9 = 5v2x” + 5x +3 (reR).

Loi gidi.

Piéu kién 2x* +5x+3>0.

Pt V2x* +5x+3 =£,62 0= 4x> +10x+9 =2(2x* +5x+3)+3 =21 +3.
t=1

Phuong trinh da cho tr¢ thanh 2 +3 =5t < (¢1-1)(2¢-3)=0 < 3

t==
2

o Véit=1<2x"+5x+3 =1<:>2x2+5x+2:0<:>(x+2)(2x+1):0©xe{—%;—2}.

~544/19 =5+ 19}
4 '

° Vé’itz%<:>2\/2x2+5x+3:3<:>8x2+20x+3:0©xe{ 2

1.—5+\/E—5+«/E}

So sanh vé6i diéu kién két luan tap nghiém 1a S = {—2;-5, =

4

Bai to4n 28. Giai phuong trinh x* —4x+2 =2/x" —4x+5 (xeR).
Loi gii.
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Piéu kién x> —4x+5>0 < (x-2)' +120 = xeR.

bit Vx* —4x+5=1,t>1=1> = x> —4x+5. Phuong trinh di cho tr& thanh
{=
t2—3=2t<:>t2—2t—3=0c>(t+1)(t—3):0c>L_ |
e Loaitruong hop t=-1<0.
o Véir=3=x"-dx-4=0cxe{2-42;2442}.

Viy phuong trinh d& bai c6 hai nghiém x =2+ V2 Xx=2- V2.

Bai toan 29. Giai phuong trinh (x+ 5)(2 —x) =3x” +3x (x € R) .
Loi gidi.
N x=0
biéu kién x(x+3) >0 {
x<-3

Phuong trinh di cho twong duong voi —x” —3x+10=3vx” +3x < x> +3x+3vx* +3x -10=0.

2 10— _ _ _s.
bat x2+3x:t,(t20) ta thu duoc {t +30-10 0@{(t 2)(t+5) O@{te{ 5’2}@”:2.

t=20 120 t20

Khi d6 Vx’+3x =2 X’ +3x-4=0<(x-1)(x+4) =0 = xe{-41}.

Két luan phuong trinh ban dau c6 hai nghiém x=—4;x=1.

Bai to4an 30. Giai phuong trinh /5x” +10x+1=7 —(x2 + 2x) (x € R) .
Loi gidi.
Diéu kién 5x* +10x+120.

2

bat V5x* +10x+1=1,(120)= x> +2x= . Phuong trinh khi d6 tr¢ thanh

2

t=4
t=-9

r=7-1

c>t2+5t—36=0<:>(t—4)(t+9):0<:{
» Loai truong hop t =-9.
" Véit=4ox+2x=3(x-1)(x+3)=0 xe{-31}.

Vay phuong trinh da cho c6 hai nghiém x =-3;x=1.

Bai to4n 31. Giai phuong trinh x* ++/x* —2x—19 =2x+39 (xeR).
Loi gii.
Piéu kién x* —2x—-19>0.

Bién dbi phuong trinh ban dau vé dang x> —2x—19++/x* —2x—19 =20.

bit Vx* —2x-19 =1,(120) thu dugc t2+t:20<:>(t—4)(t+5):0<:{§i_

¢ Loai truong hop 1 =-5<0.
% Voit=4<x"-2x-19 =4c>x2—2x—35:0©(x+5)(x—7):0c>xe{—5;7}.
Déi chiéu diéu kién di dén hai nghiém nhu trén.
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Bai toan 32. Giai bat phuong trinh 2x? +4x+3v3—-2x—x? > 1 (xeR).
Loi gii.
Piéu kién 3-2x—x>>0.

bat V3-2x—x* =1,(¢20)= 2x+x* =3—¢. Phuong trinh di cho tr¢ thanh

120 120 £20 5
5 SV, 50<t<—
2(3—t )+3t>1 2 3-5<0 —1<z<5 2

3-2x—-x>20 X2 +2x-3<0 -3<x<1
= = = A < -3<x<1

3-2x—x' <5 |4 +8x+13>0  |4(x+1) >-9

Vay phuong trinh da cho c6 nghiém la S =[-3;1].

Bai toan 33. Giai bat phuong trinh 2x* ++/x* =5x—6 >10x+15 (xeR).
Loi gii.

Didu kién x* —5x-6>0.

Bién ddi bat phuong trinh vé dang 2x* —10x++/x* —5x—6 >15.

bat Vx’ -5x-6=1,(t20)= x* —5x=¢>+6. Khi do ta ¢6

2(7 I 2 ~1)(2
{ (P +6)+1> 5@{% 1 3>0<:>{(t )(2t+3)>0

St>1
t>0 t>0 t>0

54453 5453
VX >
2 2
5+/53 ]

SxP-5x-7>0 x>

Két luan bai toan c6 tap nghiém S = (—oo; > _;/g} U{ > ;Ho0 |

Bai to4n 34. Gidi bat phuong trinh | al Tt x| > 3\2/5 (xeR).
xX— x

Loi gidi.
Diéu kién x(x-1)>0.

bit | ,il =1,(t>0)=, /x_—l = l . Bt phuong trinh d3 cho tr¢ thanh
xX— x

3\/7 e 3\/_t \/5

t+ —>——- 22120 |[0<t<—
t 2 < = 2
t>0 t>0 t1>2
N x(x-1)>0 x(x-1)>0 {X>1
" O<t—< L<l <:>x_+1<0 &4l x<0 < -1<x<0.
x—1 2 x—1 -1<x<1
x—=2

RSN DRI PIN <0 l<x<2

x—1 x—1
Vay bai toan ¢6 nghiém S =[-1;0)U(1;2].
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Bai ton 35. Giai bat phuong trinh —4,/(4—x)(2+x) <x* -2x-8 (xeR).
Loi giii.

Diéu kién (4-x)(2+x)20.

Bét phuong trinh di cho quy vé —4v/—x? +2x+8 —x* +2x+8<0.

bat v-x’ +2x+8 =1,(¢>0) ta thu duoc

20 >0 (4-x)(2+x)20 [(4-x)(2+x)=0
, & < 0<r<d < S X & -2<x<4.
—4t+£7 <0 [7(1-4)<0 —x*+2x+8<16  |(x-1) 2-7

Két luan tap hop nghiém S = [ -2; ]

Bai toan 36. Giai phuong trinh (x+1)(x+4)=5vx" +5x+28 (xeR).
Loi gidi.

2
Tacod x° +5x+28=(x+§j +%>O,‘v’xeR.

Phuong trinh da cho bién d6i vé x* +5x+4 = 5vx> +5x+28.
bit Vx” +5x+28 :z‘,(z‘>0):>x2 +5x=t>-28. Thu dugc
t=-3

t2—28+4=5t<:>t2—5t—24=0c>(t+3)(z—8)=0c>[

e Loaitruong hgp 1 =-3.
e Viit=8cx"+5x=36(x-4)(x+9)=0< xe{-49}.
Vay phuong trinh dé bai c6 hai nghiém 1a x=-4;x=9.

Bai toan 37. Giai phuong trinh 3x” +15x+2vx* +5x+1 =2 (xeR).
Li gidi.
Diéu kién x> +5x+120.
bit Vx* +5x+1 = t,(t > 0) = x’ +5x =¢> —1. Phuong trinh da cho tr¢ thanh
5
3£ -1)42 =230 +2-5=0< (1-1)(3+5) =0 |~ 3
t=1

e Loaitruong hop ¢ = —% .

e Véit=loxX+5x=0=x(x+5)=0<x=-5x=0.

Viy phuong trinh ban dau c6 hai nghiém ké trén.

Bai toan 38. Giai phuong trinh (2x—1)2 =124x" —x-2+1 (xe R).

Loi gidi.

Diéukién x* —x-22>0.

Phuong trinh dd cho twong duong véi 4x” —4x+1=12x> —x+2+l < x* —x=3Jx" —x-2.
bat Vx’ —x-2=1,(¢>0)= x’ —x=¢>+2. Khi d6 ta dugc
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t>0 t>0 r=1
= =
2 =3t+2=0 t=Lt=2 =2

1+413 _1—\/B
2 T
> t:2<:>x2—x—6=0c>(x+2)(x—3)20<:>xe{—2;3}.

Két hop diéu kién ta thu duoc bon nghiém ké trén.

Bai todn 39. Giai phuong trinh 2x+x” =2,/2(x*+2x+4)-4  (xeR).

Loi gidi.
Diéu kién x> +2x+4=(x+1)"+3>0,VxeR.

> t=lex’—-x-3=0cx=

2

Pt \2(x" +2x+4) =1,(t20) = x* + 2x = =8 Phuong trinh ban du tro thanh
t=0

t=4

t* -8

:2t—4c>t2—4t:0c{
v" Loai truong hop 1 =0.

V Véit=do it +2x=d4o (x+1) =5 x=V5-Lx=—/5-1.
Két luan phuong trinh ban dau c6 hai nghiém.

Bai to4n 40. Giai bat phuong trinh 9vx* +3x+12 > x(x+3)+26 (xeR).
Loi giii,

2
Piéu kién x2+3x+12:(x+%j +%>O,Vxe]R.

it Vx® +3x+12 —tt>—:>x +3x =¢* —12. Bat phuong trinh da cho trd thanh

9t>t2—12+26 1?9t +14<0 (r—2)(r—7)<0 2<t<7

\/@ = \/@ = \/@ <:>— t<7

> > t>

2 2 2 2

-3-+/157 -3+/157
<x<
2 2
-3-v157 -3-+157

2 02

@

=x’+3x-37<0<=

Két ludn bét phuong trinh da cho co tap nghiém S =

Bai todn 41. Giai bit phuong trinh [x(2x+3) >3-4x’—6x  (xeR).
Loi gidi.
Diéu kién x(2x+3)20.

Bat phuong trinh da cho twong duong voi 2x(2x+3)+/x(2x+3) >3. Dt \/x(2x+3) =1,(¢20) thi ta duoc

{2z2+z—3>o {(z‘—l)(2t+3)>0 3417 317
< —_— VX< —

St>1e2X +3x-1>0 x>

t>0 t>0 4 4
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Két hop diéu kién di dén nghiém x >

—3+x/ﬁ —3—«/ﬁ
4 VX< .

4

Bai toan 42. Giai bat phuong trinh x* —34x + 48 > 6\/(x— 2)(x—32) (x € ]R) .
Loi gidi.

Diéu kién (x—2)(x-32)>0.

Bét phuong trinh di cho tuong duong v6i x* —34x+ 48> 6+/x* —34x+64 .

- >0 £20
bat Vx* —34x+64 =1,(1>0) thu duoc t>8

#1626 (t+2)(t—8)20<:>
Khi d6 x*> —34x>0 < x>34x <0.Két luan tap nghiém la § = (—oo;O] u[34; +oo).

Bai todn 43. Giai bat phuong trinh 2vx* —4x+3>4x-x>  (xeR).
Li gidi.
Ditukién x> -4x+3>0< (x-1)(x-3)20 = x>3vx<1.
- t20 t20 t20
bat Vx’ —4x+3 =¢,(1>0) ta thu duoc , 9, = o>,
2t>3—t¢ £+2t-3>0  |(t-1)(t+3)>0
Suyra x> —4x+2>0< x>2+~2vx<2-+/2.
Déi chiéu diéu kién ta co tap nghiém S=(—oo;2—\/§}u[2+\/§;+oo).

Bai to4n 44. Giai phuong trinh x* +3-+/2x" =3x+2 = %x+ 6 (x € R) .
Loi gidi.
Diéu kién 2x* —3x+220.

Phuong trinh da cho bién ddi vé& 2x? —3x+2—2v2x* —3x+2 =8.

bat V2x* —3x+2 =1,(¢20) thu dugce t2—2t—8:0©(t+2)(t—4):0<:{

t=-2
t=4
¢ Loai truong hop t=-2.

% Véit=4<2x° —3x—14=0<:>(x+2)(2x+7):0<:>x=—2;x:—%.

Két hop diéu kién ta thu duoc hai nghiém x = —2;x = —% :

Bai todn 45. Giai phuong trinh 4,/(x+5)(x—1) +(x+2)2 =14 (xeR).
Loi gidi.
Diéu kién (x+5)(x—1)=0.
Phuong trinh da cho twong duong 4+/x”> +4x—5+x” +4x=10.
bat Vx* +4x-5=¢,(t20)= x’ +4x =1 +5, ta thu dugc
4+ +5=10 (1+2) =9 |+2| =3 1+2=3o1=1

S +4x-6=0x=-2+22;x=-2-22
Két luan phuong trinh ban dau c6 hai nghiém ké trén.
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Bai toan 46. Giai phuong trinh /(x—5)(x+4)-1+x(x-1)=23  (xeR).

Loi gidi.

biéu kién (x—5)(x+4)-1>0. bat \/(x—S)(x+4)—l =1,(t>0)= x* —x=¢>+21. Phuong trinh da cho tr& thanh
t

t>0 t>0 -
<~ <~ —>Il=
t+£+21=23 (£ +1-2=0 |(t-1)(t+2)=0

_1+\/@.x 1-+/89
2 b

Sxl-x=0ox

Két hop diéu kién, suy ra phuong trinh ban dau c6 hai nghiém, S =

Bai toan 47. Giai phuong trinh 11,/(x+2)(x+1) =(2—x)(x+5) (xeR).

Loi gid.

Diéu kién (x+2)(x+1)>0.

Bién ddi vé& dang 11Wx* +3x+2 =—x* =3x+10 = x* +3x + 2+ 1 IWx? +3x+2-12=0.
S , t=1

bat Vx* +3x+2 =¢,(1>0) tathuduge > +11/-12=0< (1 -1)(t+12)=0 < 1

» Loai truong hop t=-12.

» Voit=le X +3x+2=l XX +3x+1=0 x =

3445 L3 V5
‘ 2 2
So sanh véi diéu kién ta thu duge hai nghiém nhu trén.

Bai todn 48. Giai phuong trinh 4,/(x-2)(x-4)+3=3-(x-3)"  (xeR).
Loi gidi.
Diéu kién x € R. Phuong trinh da cho c6 dang 4v/x* —6x+11+x* —6x+11=5.

Bit V' ~6x+11=1,(1>0) ta thu duge t2+4t—5=0®(t—1)(t+5)=OQEil5

o Loai truong hop t=-5.
o Véit=1ex'—6x+10=0 (x-3)" =—1 (V6 nghiém).
Két luan phuong trinh d3 cho vo nghiém.

Bai todn 49. Giai bat phuong trinh 4,/x(x+4) <(1+x)(3+x)  (xeR).
L gidi.
Diéu kién x(x+4)20. Bat phuong trinh ban dau trong duong véi 4vx* +4x <x’ +4x+3.
bat Vx® +4x =1,(1>0) ta thu duoc
2 4rs 9 _x>—2+\/E
X X
t>0 t=0 t>3 x<-2-13
, e =S o [x(x+4)20 <
4t<t?+3  |(t-1)(¢-3)>0 | 0<t<l R 0<x<-2+5
| 2-5<x<—4
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Két luan bai toan ¢ tap hop nghiém 1a S = (—oo; 213 ) u(—2—\/§; —4] u[o;ﬁ —2) U(JB —2;+oo) .

Bai ton 50. Giai bat phuong trinh 3,/(2x+1)(x+3) 2 (2x+5)(x+1) (xeR).
Loi gid.

Diéu kién (2x+1)(x+3)20.

Bét phuong trinh di cho tuong duong voi 3v2x> +7x+3 > 2x* + Tx+3+2.

Dt V2x* +7x+3 =1,(¢20) thi thu dugc

t>0 t>0 2x° +Tx+32>1 2x3+7x+22>0
5 = <152 , = ,
3> +2  |(t-1)(1-2)<0 2x°+7x+3<4  [2x2+7x-1<0

—7++/33 —7-\33 | -7-4/57 ~7-/33
xX2——vx< XS ———-
= 4 RPES ) )
—7—~57 —7+~/57 -7++/33 —7+~57
<x<IHNOT Y oy T
4 4 L4 4
Két luan bat phuong trinh da cho co tap nghiém S = _7_4 > ;_7_4 33}U{_7 +4 & ;_7+4 57}

Bai todn 51. Gidi phuong trinh (3x+1+ 1)2 +23x+1=13  (xeR).
Loi gid.
Pidu kién x> —%. Phuong trinh di cho dua vé (\/3x+1 + 1)2 + 2(\/3x +1 +1) =15.

bat \3x+1+1=¢,(¢>1) thu duoc

t>1 121 t>1 3
= & St=
£ +2t-15=0  |(t=3)(t+5)=0  |re{-53}

SV3x+1+1=3<V3x+1=2<3x+1=4 <= x=1
Gia tri nay thoa man diéu kién ban dau. Két luan nghi¢m x=1.

2
Bai to4n 52. Giai phuong trinh (2\/x+1 +1) +3Jx+1=12 (xeR).
Loi gidi.
bicu kién x> -1.
bat Vx+1=¢,t>0 tacod
2 2
= 4¢ Tt—11=0 t—1)(4t+11)=0

(2t+1) 3 12<:> - <:>( )( ) St=1=Vx+1=1<x=0.

t>0 t>0 t>0
Két hop diéu kién ta c6 nghiém duy nhit x=0.

2
Bai to4n 53. Giai phuong trinh 2(\/x+ 3 —1) +7Jx+3=16  (xeR).
Lai gidi 1.
bicu kién x> -3.

Dua phuong trinh vé dang 2(@—1)2 + 7(@ —1) =9.

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN TRIEU TRINH NUONG — QUAN POAN BOQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 1) 22

bat Vx+3-1=1¢,(¢ 2-1) ta thu duoc

t>-1 t>-1
{ {(t 0<:>t=1<:>\/x+3=2<:>x:1.

=
200 +7t-9=0 —1)(2t+9)=
Déi chiéu diéu kién thu duoc nghiém x=1.
Loi gidi 2.
bicu kién x>-3.
bat vx+3 =t,¢t >0 thi phuong trinh da cho tr¢ thanh

t=0 t>0 >0
{ { { St=2Vx+3=2<x=1.

= =
2(t-1)Y +7t=16 (22 +3t-14=0  |(1-2)(2¢+7)=0
Dbi chiéu diéu kién thu duoc nghiém x=1.
2
Bai tofin 54. Giai phuong trinh (3 3 +x —1) 143 +x=33  (xeR).
Loi gidi.
Diéu kién 3x* +x>0.

bat V3x* +x =1,(¢>0) ta thu duoc

N &
(3t-1) +4t=33 |9’ -2r-32=0  |(1—2)(16:+9)=0
<:>t=2:>3x2+x—4=0<:>xe{1;—§}

TP ) ) 4
So sanh véi diéu kién ta thu duge hai nghiém x = —g;x =1.

2
Bai to4an 55. Giai phuong trinh 3(\/5x2 —4x + 2) +5v5x% —4x =32 (xeR).
Lo gidi.
Diéu kién 5x° —4x>0.

bit «/5x> —4x =t,t >0, phuong trinh di cho tré thanh
t>0 t>0 t>0
5 SS9 = st=1
3(¢+2) +5¢=32 |37 +17t-20=0  [(t-1)(3t+20)=0
<:>5x2—4x:1<:>(x—1)(5x+1):0<:>x=—%;x=l

Két luan phuong trinh d3 cho c6 hai nghiém x = —%;x =1.

2
Bai toin 56. Giai phuong trinh 10x—x" +(2y10x—x ~1) =34 (xeR).
Loi gidi.
Diéu kién x(10-x)>0.
bit V10x—x* =¢,¢ >0 thi phuong trinh da cho trd thanh
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=t=3

2 1Y = 2_41-33= -3)(5t+11)=0
{z +(2t-1) 34@{& 4-33 o@{(t )(5t+11)

t>0 t>0 t>0

S10x—x" =9 x? —10x+9:0<:>(x—1)(x—9):0<:>x=1;x:9
Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

2
Bai toin 57. Gii phuong trinh (3V7:° =3x +4) +(x=1)(7x+4)=100  (x<R).
Léi gidi.
Diéu kién x(7x-3)=0.
. 2
Phuong trinh di cho quy v& (3 7x* —3x + 4) +75% —3x=104.
bat V7x* —3x =t,(1> 0) thu duoc
{(3t+4)2 +£ =104 {IOtZ +24t-88=0 {(t—2)(5t+22) =0
= =

t>0 t>0 t>0

<:>t:2<:>7x2—3x—4=0<:>(x—1)(7x+4)=0<:>xe{—;;l}

Két hop diéu kién ta thu dwoc hai nghiém x = —g; x=1.

Nhdn xét.

Cdc bai todn tir 19 dén 57 nam trong I6p bai todn phwong trinh, bdt phuwong trinh chira can thirc co ban, duoc gidi
bang phwong phdp dét mét an phu quy vé phwong trinh bdc hai, dai da sé cdc bai todn déu cé biéu thire dudi diu
can dudi dang tam thuc bdc hai, do vdy doi hoi nguwoi thuc hanh phai luu y diéu kién xdac dinh cia bai toan mét
cach dung muec.

C6 thé tong qudt dang todn doi véi phirong trinh va bdt phuwong trinh nhir sau

f (x)+By[f (x) +C =0
x)+B\/7+C>O
Af x)+B\/7+C>O
)+B\/7+C<O
(x) +BW+C£O

Mukc do cdc bai toan trén chi tam dung lai voi f (x) 0 dang tam thurc bdc hai nén thao tac giai van duwoc coi la co

ban. Tuy nhién chdng ta can nhin nhdn dé bién doi xuat hién biéu thurc Af( )phl'a ngoai can, vi o mgt tam cao hon

no thuong a an gidu phia sau cdc hang ddang thirc hay mét biéu thirc hon tap.

Trong mét sé trueong hop voi bat phuong trinh, co thé ddt diéu kién chdt cho an phu dé dé dang Idp ludn cdc truong
hop xay ra, hon nita nhiéu khi chi can dat diéu kién xdc dinh hinh thirc béi két quad thu dwoc manh hon !

Cdc bai todn cdn thire gdn véi kién thire gid tri tuyét doi ciing rat dang luu y

‘3x2—5x+3‘ 5 ( ]R)
== xeR).
(x-1)(3x-2)+1 3

Bai toan 58. Giai phuong trinh

Loi gidi.
Ditukién (x—1)(3x-2)20 < 3x* —5x+22>0.
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Ta cb 3x2—5x+3:3x2—5x+2+1>o:>\3x2—5x+3\:3x2—5x+3.
Phuong trinh da cho twong duong véi
3(3x2—5x+3):5 3x —5x+2 +5©3(3x2—5x+2)—5\/3x2 —5x+2-2=0.

bat V3x* —5x+2 =¢,(1>0) ta thu duge

) _ _ _ _L
{3t —5t—2_0©{(t 2)(3z+1)_o© te{ 3,2}©t:2
t=0 t=20

>0

A3 —5x+2 :2<:>3x2—5x—2=0<:>(x—2)(3x+1):0<:>xe{—%;2}

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

N 63" = 7x+4|+2x-3
Bai toan 59. Giai phuong trinh == (xeR).
J2x-1)(3x-2)+3x-1 3

Loi gidi.

‘ {(2x1)(3x2)>0 {6x2—7x+220
Diéu kién

=
J2x-1)(3x-2)+3x-120  ||/(2x—1)(3x-2) = 1-3x
Nhan xét 6x2—7x+4=6x2—7x+2+2>0:>\6x2—7x+4\=6x2—7x+4.

Phuong trinh da cho twong duong véi
3(6x2 —7x+4)+6x—9:2\/6x2 —Tx+2 +6x—2c>3(6x2 —7x+2)—2 6x>—Tx+2—-1=0.

bat V6x® —7x+2 =1,(¢>0) ta thu dugc
2 o 1o _ _ _L
{3t 2t LO@{(: DE+1)=0 te{ 3,1}©t:1
t=20 t20
t>0
<:>\/6x2—7x+2:1<:>6x2—7x+1:0<:>(x—1)(6x—1):0<:>xe{%;l}

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

. . (2x—3)(x—1)+4x—5 4
Bai toan 60. Giai phuong trinh —— > =— (x € R) .
3x* = 5x+3[-x* +3x-4 3

Loi gidi.
. (2x—3)(x—1)20 2x*=5x+3>0
biéu kién IS 5 5
‘3x2—5x+3‘—x2+3x—8¢0 ‘3x —5x+3‘—x +3x-8%0
Nhan xét 3x2—5x+3:x2+(2x2—5x+3)20:>‘3x2—5x+3‘=3x2—5x+3.
Phuong trinh da cho twong duong voi
3 2x2—5x+3+12x—15:4(2x2—5x+3)+12x—16<:>3 2x2—5x+3=4(2x2—5x+3)—1.

Dt V2x* —5x+3 =¢,(¢20) ta thu dugc
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t>20
t>0 t>0 1
{3t:4t2_1©{(z—1)(4t+1):0® te{—%;l}cn_

& A2xP =5x+3 =1<:>2x2—5x+2:0<:>(x—2)(2x—1)=0<:>xe{%;2}

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

N [ 427 +5x 3| - 1
Bai to4an 61. Giai phuong trinh =— (xeR).
8x* —6+/(2x—1)(x+3) 4

Loi gidi.

‘ {(le)(x+3)>0 {2x2+5x—320
biéu kién.

8x? —6+,/(2x—1)(x+3) 20  [8x° =6+ J(2x—1)(x+3) %0
Nhan xét 4x> +5x —3 = 2x> +2x° +5x—3zo:\4x2+5x—3\=4x2+5x—3.
Phuong trinh da cho tr¢ thanh

2
X —6+ X — X+

& 4(2x7 +5x-3)-14=2x" +5x -3

Dt V2x* +5x-3 =¢,(¢ 2 0) ta thu dugc
4
ot-14= -2)(7t+4)=0 —=32
{4t t-14=0 {(r )(7¢+4) te{ 7,} s

t=>0 >
t20 (>0
V2P +5x-3=2 2" +5x-7=0 (x—1)(2x+7) =0 x e{—%;l}
Déi chiéu diéu kién ta thu dugc hai nghiém ké trén.

IR
2x% + (x+1)(x-2)

Bai toan 62. Giai phuong trinh = % (xeR)

Loi gidi.
Ditukién (x+1)(x-2)20< x> —x-220.
Nhan xét 2x° —x—2=x"+x° ~x-2>0=>[2x" ~x -2 = 22" ~x-2.
Phuong trinh da cho tuong duong voi
2(2x" —x=2)=6=2x" +4x’ —x-2 = 2(2x" —x—2)-6=Vx’ —x-2
bat Vx* —x-2=1,(¢>0) tathu duoc

{2t2—6=l©{(t_2)(2t+3)20© te{_%;z}@tzz

t>0 >
£=0 >0

oV’ —x-2=2cx"-x-6=0c(x-3)(x+2) =0 xe{-2;3}
Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.
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N 35> +4x+3) 1
Bai to4n 63. Giai phuong trinh =— (xeR).
4 143 (x+2) -1 2
Loi gidi.
(x+2)" =120 X +4x+320

Diéu kién =
4 —143(x+2) =120 |4 —1+3y/(x+2) =1 %0

Tacd 3x% +4x+3=2x> +x2+4x+3>o:>\3x2+4x+3\=3x2+4x+3.

Phuong trinh da cho twong duong voi
2(3x +4x+3) = 4x" —143Vx" +4x+3 < 2(x* +4x

bit Vx* +4x+3 =t,t >0 thu dugc

t=1 Ty 4x43=1
28 -3t+1=0< 1 < , o
t=— | 4(x’ +4x+3)=1
2
@xe{—2+\/§;—2—\/§;_4;\/§;_4;\/§}

Déi chiéu diéu kién di dén phuong trinh dd cho c6 bdn nghiém ké trén.

+3)=3 x> +4x+3-1.

X +4x+2=0
4x* +16x+11=0
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Bai tap tuwong tu.
Gidi cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1
2
3
4
5.
6
7
8
9

13.
14.

15.

16.
17.

18.

19.

20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.

. AVI-5x>x+1.
. AN5—x<T7-3x.

67v8—T7x <11-5x.

. AT +2<5x° =2,

Vox*—8>3x*-2.

. 27X -6 <X +1.
ST H4 > Xt +2.
N2 T <xt 42,
. mg5x4—2.
10.
11.
12.

X H+6x+4<20x* +6x+3.

A  + x+2\4x* +x+2<7.

Vot +9x +5(x% +9x) <6,

J6x7 —x+3+24x* —4x+5<0.

TNSX* —x+4+6(5x° —x+4)<13.

x(x+4)+7fx(x+4)-8<0.

6Nx? +6x+7 +x% +6x>0.

4x? +2x-3+3\[x(2x +1)+1=0.
x(2x+3) <1

2x(x—l)—1>\/m.

X —4x=-2+~/x’ +5-4x.

7x2—x+6m:3.

T8 +x +8x* +x—8=0.
3 (x+4)(x+5) +(x+1)(x+8)=6.

(3—x)" +3x-22=/x*-3x+7.
12-4/(4-x)(x+2) <x*-2x.
x* +5,Jx(x+6) =6(1-x).
7J(1+x)(2—-x) >1+2x-2x".
SVx? —4x+3+(x-2) =7.

5(x—1)(x+2)=23-8,/5x(x+1).

7J(x+1)(x+3)+(x-1)(x+5)=0.
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111/x(x+4)

2=m)(re)

32. x* =3x=5vV9x* +x —2—E—§x.
4 9

33 X2 +7x+9 <2x* +14x—1.
34, \/4x2+x+1£6(4x2+x)+1 .

35. 3V3xT+x =3x*—x=2.

36. VX' +x+2 =x(x+2)—2.
37. 5x(x+2) +6(x+1) >17.

38. 3x” +2x=24x" +x +1—-x.
4(x—4)(x+5)

35— (x+3)(x-2)

40. 4+ /(x+1)(2+x) <x* +3x.

4135 +6x+4 <2-2x—x".
S5((x—=4)(x+6
. ((x+1)2(—21):1'
43.10,)(x+3)(x—1) +(x+1)" =15.
44. x(x—4)ax—x" +(2-x) <2.
45.13/(x+3)(x+5) +(x—1)(9+x)=-10.
(x+4)2

46. =1
12-2(x+1)(x+7)

47. x* +2x+5<4,/2x(2+x)+3.

48. 4x* —12x—5v4x* —12x+11+15=0.
49. (x=3)" +6J(x—1)(x—5) =11,

50. 11(x+5)(x+7) =13—(6+x)".

51 (x+1) =15-5/(x—2)(x+4) .

52. (x+3) =17 -8,[x(x+6)+1.
53.8/(x+5)(x+1) =12—(x+2)(x+4).
(x=1)(2x+9)

39.

54. W:l.
55.( —1)(8x+17)+2 (x+1)(8x+1)+15:0.
56. 9yx(2x+1) =10x(2x +1)~
57. 4./x(9x+6) = 6—(3x+1)’
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58. 4 (2x—1)(x+4)+10x2+35x:29.
$9. 5(x+2)" =3(1-V +4x+5).
60. 3,/(x—4)(x+5)+5(x—1)(x+2)=98.

61. 8,/x(x+1)+x2+x:9.
149—12,/(x—1)(x +2
62. G )Z(H )y,
5(2x+1)
63. 17J(x—2)(x+1) +(2x—1)’ =59.
(x+4)(x—2)+2>6

64.
(x+5)(x-3)
6 (x—2)(x+6)+6_6
S (x=1)(x+5)+3 197
66 2 (2x—1)(x+3) 4
C(2x+1)(x+1)+2x+5 13
67 (x+3)(x+2)—20 _l
7 (x—2)(x+6)+3x 3
s 2% +x—1+3 B
1+,/(x—1)(x+2) 3
| +6x-5[+x-10 |
69. =—.
1/(x—l)(x+7)+3x 3
‘3x2—x—2‘+x—7
70. =3.
Jx=2)(x+1)+x+1
227 +2x-15] 1
71. =—.
2x° +3 (x—3)(x+5)—1 2
35> + 4x 12| 1
72. =—.
8x*+7 (x—2)(x+6)—3 4
‘3x2+x—2‘ 1
73. =—.
6x’ +5)(x—1)(x+2)-2 3
‘4x2+7x—44‘ 1
74. =—.
155 +9J(x—4)(x+11) -5 4
‘3x2+5x—3‘ 1

4 -3+7(2x-1)(x+3) 4

Tiép theo ngay sau day, ching ta sé tiép can v&i cac bai todn chira can thirc gidi dwgc bang an phu quy
vé bac hai, trong do an phu phia trong can c6 dang biéu thirc bac cao hoac phuc tap hon.
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Bai toan 64. Giai phuong trinh v2x* =3x* +2 +2x* —3x% =0 (xeR).
Loi gii.
Diéu kién 2x° —3x*+2>0.

bit 2x’ —3x* +2 =t,t >0, phuong trinh da cho twong duong véi

=1
t+t2—2:0<:>(t—1)(t+2):0<:{;_ 2:>z‘:1<:>\/2x3—3x2+2:1

e 2 =37 +1=0 e (x—1)(2x° —x—l):O<:>(x—1)2(2x—1)=O<:>xe{%;l}
Thir lai truc tiép ta thu dugc hai nghi¢m nhu trén.
Bai todn 65. Giai phuong trinh 9x* —12x% +2++/3x’ —4x*+2=0  (xeR).
Loi gidi.
Diéu kién 3x’ —4x* +22>0.

bit +/3x’ —4x* +2 =t,¢ >0 thi phuong trinh di cho twong duong véi

3(£-2)+2+1=030 +t—4:0<:>(t—1)(3t+4)=0<:>te{—§;1}

1.1+«/§_1—x/ﬁ}
6 6

©t=1©3x3—4x2+1:0<:>(x—1)(3x2—x—l)zO@xe{

Dbi chiéu diéu kién ta thu dugc ba nghiém ké trén.

Bai toan 66. Gidi phuong trinh \[x(x* +3) +(x=1)(x’ +x+4)-2=0  (xeR).

Loi gidi.

bicu kién x>0.

Phuong trinh da cho twong duong véi vVx° +3x +x° +3x—6=0. Pat vx* +3x =, >0 ta thu duoc
t+17-6=0(1-2)(t+3)=0=te{3l}=>r=2x" +3x=4
@(x—l)(x2+x+4):0<:> = 5 =>x=1

(2x+1)" =-15

Két hop diéu kién thu dugc nghiém duy nhit x=1.

Bai todin 67. Giai phuong trinh 18vx’ —4x+4+(x=3)(x’ +3x+5)=0  (xeR).

Loi gidi.

Diéu kién x* —4x+4>0.

Phuong trinh twong duong 18vx’ —4x+4+x’ —4x+4-19=0. Pit Vx’ —4x+4 =1, >0 ta thu dugc
18t+12-19=0< (t-1)(t+19) =0t {191} & t=1x' —4x+4 =1

.—1+\/B.—1—\/E}

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

Déi chiéu diéu kién ta thu duoc ba nghiém ké trén.

Bai ton 68. Giai phuong trinh 16vx’ +3x* =3 +(x-2)(x* +5x+10)=0  (xeR).
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Léi gidi.

Diéu kién x’ +3x* -3>0.

Phuong trinh da cho twong dwong 16+/x” +3x> =3 +x” +3x> —=3-17 =0. Dit /x’ +3x* -3 =1, > 0 ta thu dugc
16t+17-17=0(t-1)(t+17)=0=re{-1T1} > =1 Vx’ +3x* -3 =1
X +3x8° —4=05 (x-1)(¥ +4x+4) =0 (x—1)(x+2) =0 = xe {21}

Keét hop dicu kién ta thu dugc hai nghiém keé trén.

Bai toan 69. Giai phuong trinh vx* +3x +3x+2 +(x—1)(x* +4x+7)=3  (xeR).
Loi gidi.
Diéu kién x* +3x* +3x+2 < x> -2 . Phuong trinh di cho twong duong véi

Vi 4337 430+ 2+ +3x2 +3x—10=0

VX +38 43x 42+ X7 4357 +3x+2-12=0
& J(x+1) +1+(x+1) +1-12=0
it (x+1)3+1:t,t20tathuduo’c
£ +1-12=0(1-3)(t+4)=0te{-43} o r=3
S(x+1) +1=3e (x+1) =26 = x =326 -1
Két luan phuong trinh da cho ¢6 nghiém duy nhit x = Y26 -1.

Bai toin 70. Giai phuong trinh vx* —3x* +3x -3 +(x-3)(x* +3)=24  (x<R).
Loi gidi.

Piéu kién x° —3x> +3x-3>0

Phuong trinh d4 cho tuong duong véivx® —3x> +3x—3 +x° —3x> +3x -3 =30.
Pit x* —3x% +3x—3 =1, > 0 ta thu duoc

t2+t:30<:>(t—5)(t+6):0<:{ —1=5cVr -3x*+3x-3=5

X -3 +3x-3=25(x-1) =27 = x=4

Két hop diéu kién ta thu duoc nghiém duy nhat x=4.

Bai toan 71. Giai phuong trinh /3x° + 3% +3x+2 +6x° + 6x> +6x+1=0 (xeR).
Loi gii.
Diéu kién 3x° +3x* +3x+2>0.

Phuong trinh da cho twong duong voi \/3x3 +3x7 +3x+2+ 2(3)63 +3x7 +3x+ 2) =3.

Dit /3x° +3x% +3x+2 = 1,1 > 0 ta thu duoc

t+21° =3<:>(t—l)(2t+3)=0<:>te{—%;l}<:>t=1<:>\/3x3+3x2+3x+2 =1

<:>3x3+3xz+3x+1=0<:>(x+1)3 =-2x° <:>x+1:—x3/§<:>x:—

1
1+32
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1

1432

Két hop diéu kién ta thu dugc nghi¢m x =—

Bai toan 72. Giai phuong trinh 3v/11x* +6x% +6x +6 +x(1 1x* +6x + 6) =4 (xeR).

Loi gidi.

Piéu kién 11x° + 6x> + 6x+6>0. Pt \/11)c3+6x2 +6x+6 =t,t>0 tathu duoc

VI 4652 +6x+4+116° +6x> +6x+6=10 <3+ =10

S (1-2)(1+5)=0=1e{-52} =1=2

A +6x% +6x+6 =2

<:>11x3+6x2+6x+2=0<:>%x3+3x2+3x+1=0

<:>(x+1)3 :—%)f <:>x+1=—i/gx<:>x:—

2
2409

Két hop diéu kién ta thu dugc nghiém duy nhit x = —

2
2+

Bai todn 73. Gidi phuong trinh 3x° +36x+2vx’ —6x° +12x -3 =18x° +14  (xeR).

Loi gidi.
Piéu kién x* —6x* +12x-3>0.

Pit VJx —6x* +12x -3 =£,t>0, phuong trinh da cho tré thanh

29 —6x? +12x =3 +3(x" =63 +12x~3) =5 & 21 +31 =5

c>(t—1)(3t+5)=0<:>te{—%;1}<:le<:>x/x3—6x2+l2x—3 =1

X -6 +12x—4=0x —6x* +12x-8=-4 = (x-2) =4 = x=2-4

Két hop didu kién ta thu dugc nghiém duy nhit x=2-3/4 .

Bai toan 74. Giai phuong trinh 7,/x(x+1)(x+2)+x+4+(x+1)’=5  (xeR).

Loi giii,
Diéu kién (x+ 1)3 +3>0. Phuong trinh da cho twong duong véi

7\x(x +3x+2) 4 x4 +(x+1) =5 7 (x+1) +3+(x+1) +3=8,

Pat (x+1)3 +3 =¢,¢>0 tathu dugc

Ti+1* =8 (t-1)(t+8)=0re{-8l} <=1

o J(x+1) +3=1e(x+1) =

Déi chiéu diéu kién ta thu dugc nghiém duy nhét ké trén.

Bai todn 75. Giai phuong trinh Vx® +2x* =2 +[x* +2x* ~1| =3
Loi gidi.
Piéu kién x* +2x* -2>0.

2o x==2-1

(xeR).
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Ta cb x3+2x2—2zo:>x3+2x2—1>0:>\x3+2x2—1\:x3+2x2—1.

Phuong trinh di cho twong dwong v&i vx* +2x> =2 +x° +2x* -2 =2.
Piat Vx® +2x* -2 =t,t>0 ta thu dugc
P +t=2 t—1)(t+2)=0 te{-2;1
=N (t=1)(r+2) =N { }<:>\/x3+2x2—2=1
t>0 t>0 t>0
ex +2¢ -3=0 (x-1)(¥ +3x+3) =0 x=1

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

Bai todn 76. Giai phuong trinh 4+/x° +3x? +3x—1 +‘x(x2 +3x+3)+1‘ =7 (xeR).
Loi gidi.
Diéu kién x* +3x> +3x—1>0.

Khi 6 x(x+3x+3)+1=x"+3x° +3x—1+2>0:>‘x(x2+3x+3)+1‘:x3 +3x2 +3x+1.

Pit Vx* +3x> +3x—1 =1,¢ > 0 ,phuong trinh di cho tuong duong véi
A 4302 4301+ +3x2 +3x—1 =5 < 4t + 7 =5<(1-1)(t+5)=0

stef{-5ll=i=loVr+3x +3x-1=1a(x+1) —2=1ox=33-1
Két hop diéu kién ta thu dugc nghiém duy nhat x=3/3 1.

Bai to4n 77. Giai phuong trinh 2\/(x—2)(x2 —x+1) +5‘x3 -2x° +3x—1‘—5x2 =12 (xeR).
Loi gidi.

Piéu kién x* —3x* +3x-2>0.

Khi d6 x3—2x2+3x—1:x3—3x2+3x—2+x2+1>o:>\x3—2x2+3x—1\=x3—2x2+3x—1 .

Pit Vx* —3x> +3x—2 =1,¢ >0, phuong trinh da cho twong duong véi
2t =3x? 43x-2+5(x" =327 +3x-2)=T & 2457 =7

<:>(t—l)(51+7)=0<:>te{—%;1}<:>t=1©\/x3—3x2+3x—2 —1

ox -3 +3x-2=la(x-1) =2 x=1+2
Két hop didu kién ta thu dugc nghiém duy nhit x=1+3/2.
Bai toan 78. Gidi phuong trinh 5vx*+3x* -3 +x*+3x*=9  (xeR).
Loi gidi.
Piéu kién x* +3x =3>0. Pat Vx* +3x* =3 =1,1>0 ta thu dugc
5 x4+3x2—3+x4+3x2—3=6c>5t+t2:6<:>(t—1)(5t+6)=0©tE{—g;l}cn‘:l
eVrt+3xr 3=lox'+37 -4=0c (¥ -1)(F¥ +4)= 0o ¥’ =l xe {11}

Két luan phuong trinh da cho c6 hai nghiém ké trén.
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Bai toan 79. Giai phuong trinh 6vx* +x* +x+2+x* +x°+x=5 (xeR).
Loi gidi.
Diéu kién x* + x* + x+2 > 0. Phuong trinh di cho trong dwong voi 6vx* +x°* +x+2 +x* + X +x+2=7.

biat Vx*+x +x+2 =¢,¢>0 ta thu duogc
6t+t> =7 t—1)(t+7)=0 te{-7;1
{ @{( )(+7) <:>{ { }©t=1<:>\/x4+x3+x+2=1

t>0 t>0 t=>0
<:>x4+x3+x+1:0©(x+1)(x3+1):0<:>x=—1

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

Bai ton 80. Gidi phuong trinh 2vx* +x* —4x> + x+10+x* +x —4x*+x=5 (xeR).
Loi gii.

Pidu kiénx* +x° —4x> +x+10>0. Dat Vx* +x’ —4x’ +x+10 =£,¢ > 0. Phuong trinh da cho tuong duong véi

2\/X4+)C3—4)C2+X+10+x4 +x —4x*+x+10=15

t=0 t=0 t=20 ;
Tlarsr=15" (t—3)(t+5):0© te{—5;3}©t_

<:>\/x4 +x —4x* +x+10=3 > x* +x —4x* +x+1=0
Nhéan xét x = 0 khong thoa man phuong trinh trén. Xét x # 0 thu dugc

2
x2+x—4+l+i2:0c>(x+lj fx+io2-0.
X X X X

. 1 ,
Vb1 x+—=u tacd
X

u2+u—6:0<:>(u—2)(u+3)=0©(x2+3x+1)(x2—2x+1):0
x*+3x+1=0 3445 —3-45

i 5 S xell; ;
(x—l) =0 2 2

Déi chiéu diéu kién ta thu duoc ba nghiém ké trén.
Nhdn xét.

Mic dii tdi liéu trong tdm sir dung mét an phu can thire diea vé phwong trinh béc hai, tuy nhién mirc do phirc tap
ciing nhu hinh thirc cua bai toan sé c6 do kho tang dan, khi da thirc trong cdn thirc ¢6 dang bdc cao hay phan thirc
hitu ty. Dé gidi quyét mot cdch tron ven nhitng bai todn nay, cdc ban doc gia can ndm vieng cdc kién thirc, ky ning
gidi phwong trinh dai sé bdc cao, phwong trinh phan thirc hitu ty, chita dn & mau da dwoc dé cdp tai cac tiéu muc

truoc, tryuc thuge Sw doan 5, Quan doan bo binh.

Bai ton 81. Gidi phuong trinh 3vx* +x’ —4x’ +5x+1+x' + X' —4x* +5x=9  (xeR).
Loi gidi.

Pidukién x* +x* —4x> +5x+1>0. Dit /x* +x* —4x> +5x+1 =y, >0 thi phuong trinh tré thanh

3\/)c4+x3—4x2+5x+1+x4+x3—4x2 +5x+1=10

Q{yz +3y=10©{(y—2)(y+5)=0©{y€{—5;2}

S y=2
y=0 =0 y=0

Sxt+x -4 +5x-3=0 x"+2x" =3x* =X = 2x* +3x+ x> +2x-3=0
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<:>x2(x2 +2)c—3)—)c()62+2x—3)+x2 +2x-3=0

& (¢ —x+1)(x* +2x-3) =0 (2x° —2x+2)(x—1)(x+3) =0
x=1x=-3
¥ +(x=1) _ e

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai todn 82. Gidi phuong trinh 4vx* —4x* +2x° +x+10+x* —4x’ +2x° +x=2  (xeR).
Loi gidi.
Ditu kién x* —4x’ +2x* +x+102>0.

Phuong trinh da cho twong duong voi 4\/x4 —4x 2% +x+10+x* —4x’ +2x° +x+10=12.

bat \/x“—4)c3 +2x° +x+10 =y, >0 ta thu duoc

=0 y=0 y=>0 5
= = &Sy =
4y+y2=12 (y—2)(y+6):0 ye{—6;2} Y

x4 +2x° +x+10=4 o x" -4 +2x° +x+6=0
x4+(7—4x)x2—5x2+x+6=0c>4x4+4(7—4x)x2:20x2—4x—24=0
& 4x* +4(7—4x)x* +(7—4x) =362° —60x+25 & (26 ~4x+7) =(6x-5)
& (207 —10x+12) (25" +2x+2) == 2(x=2)(x=3)(2%" +2x+2) =0
x=2;x=3 x=2;x=3
2 < 2 2
2x"+2x+2=0 X +(x+1) =-1

Két luan phuong trinh da cho c6 hai nghiém ké trén.

@xe{2;3}

Bai to4n 83. Gidi phuong trinh 6vx* —3x° +5x> —4x+3+x* =3’ +5x° ~4x=4  (xeR).
Loi gid.
Pidu kién x* —3x* +5x% —4x+3>0. Dt Vx* —3x* +5x —4x+3 = ,y > 0 thi phuong trinh tr& thanh
6xt = 3% +5x7 —dx+3+x' =3x +5x° —4x+3=7
y=0 y20 y=>0
‘i’{myz=7‘:’{(y—1><y+7>=o®{ye{—m}‘:’”1
oxt =30 +5¢ —dx+3 =1 x' =3 +5x7 —4x+2=0

& xt—(3x=3)x" =—(2x" —4x+2) < 4x* —4(3x—3)x" = —4(2x" —4x+2)

© 4x* —43(x-1)x" +9(x-1)" =—8(2x" —4x+2)+9(x-1)’
o (22 -3x+3) =(x-1) & (26> —4x+4)(24 —2x+2)—0<:>!

D@ thiy tuyén phwong trinh trén v6 nghiém, do d6 phwong trinh d& bai v6 nghiém.

Bai todn 84. Gidi phuong trinh x* —21x> +10x+7vx' —21x* +10x+7 =11 (xeR).
Loi gidi.
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Diéu kién x* —21x* +10x+7>0.
Pit Vx* —21x2 +10x+7 = 3,y >0 thi phuong trinh di cho tuong duong
x'=21x? -1-10x+7—i—7\/x4 —21x* +10x+7 =18

2 _ _ _ _O-
@{y +7y—18®{(y 2)(+9) OQ{yE{ 9:2}
y=0 y=0 y=0

&Sy=2

A =21 +10x+7 =2 x* =21 +10x+3 =0
250 —10x+1=x" +4x* +4 & (5x-1)" =(x* +2)

—5+\/27,—5—\/i.5+\/ﬁ.5—\/ﬁ}
2 b

2 2 2

<:>(x2+5x+1)(x2—5x+3):0<:>xe{ > >

Két hop diéu kién ta thu dugc ba nghiém ké trén.

Bai ton 85. Gidi phuong trinh x* +2x° +8x+6vx' +2x> +8x+5=22  (xeR).
Léi gidi.
Pidu kién x* +2x> +8x+5>0. Dit /x* +2x> +8x+5 = y,y> 0 thi phuong trinh d4 cho tré thanh
X420 +8x+ 5+ 63 +2x7 +8x+5 =27
y=0 y=0 y=>0
@{yz+6y:27@{(y_3)(y+9):0@{ye{_9;3}@y=3

X 2 +8x45 =3 x +2x2 +8x—4=0

S x4 142227 -8x 48 (2 +2) =2(x-2)

& (¥ =20 424272 (¥ +42x+2-22) =0
Xét cac truong hop xay ra
= x*—2x+2+24/2=0,A <0, phuong trinh ndy vo nghiém.

Xz—\/zx+2—2x/§:0<:>x:\/§+m.x:\/§—m
2 ’ 7 :

Viy phuong trinh ban du c6 hai nghiém.

Bai ton 86. Gidi phuong trinh x* +4x> —3x° —14x+3vx" +4x’ -3x* ~14x+2=16  (xeR).
Loi gidi.
Piéu kién x* +4x° —3x* —14x+2>0.
Dit x* +4x> —3x% —14x+2 = v,y =0, phuong trinh di cho twong duwong véi
X =37 —14x+2+ 33 x* +4x° —3x7 —14x+2 =18
y=0 y=0 y=0
@{yz+3y:18@{(y_3)(y+6)20@{y€{_6;3}@y=3

SVxt +4x =337 —14x+2 =3 & x* +4x° — 3% —14x -7 =0

o xt+H4Ax 43P =757 +14x+7(:)(x2 +2x)2 :7(x+1)2

<:>(x2 +2x+\/7x+\/7)(x2 +2x—\/7x—\/7)=0
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Xét cac truong hop
- 2+\/7 +\/ﬁ — 2_4_\/7 _\/ﬁ
o0 X +2x+VTx+V7T =0 x= ( 2) - ( 2) |
@ ﬁ+2x@fﬁ_d7:0c3x:J7—2+Jﬁgx:J7_i_Jﬁ'

Vay phuong trinh dé cho c6 bon nghiém.

Bai to4n 87. Giai phuong trinh 74/x* —4x+3 +x* —4x =15 (x € R) .
Loi gidi.
Diéu kiénx* —4x+3>0.
bit Vx* —4x+3 =y, y > 0 thi phuong trinh di cho twong duong voi
y=0 { y=0
=

TN —dx+3+x'—4x+3=18<
Ty+y =18  |(y-2)(¥+9)=0

>0
@{y Sy=2cJx'—4x+3=2cx"=4x+1

ye{-9;2}
xz—\/zx+l—\/§:O
X +1+2x+/2 =0

Sx' 27 41220 tdx 2 o (x +1) =2(x+1) <:>|:

xz—\/Eval—\/E:O@x:\/E_’_ /4v2-2 :‘/__ V42 -2
2 2 '

[ ] ;x

e x*+1+v2x++/2=0,A<0nén truong hop nay vo nghiém.

V2422 V2422
2 e 2 '

Két luan phuong trinh d3 cho c6 hai nghiém x =

Bai toin 88. Giai phuong trinh x(x* +x+4)+5Vx" +2’ +4x+6=18  (xeR).
Loi gidi.
Diéu kién x*+x” +4x+6>0.

Pit Vx* +x? +4x+6 = y, y > 0thi phuong trinh di cho tro thanh

X A+ 645 x> +4x+6 =24

y=0 y=0 y=0
= = =
y2+5y:24 (y—3)(y+8):0 ye{—8;3}

©y=3<:>\/x4+x2+4x+6:3<:>x4+x2+4x:3

P—x+3=0
<:>x4+2x2+1=x2—4x+4<:>(x2+1)2=(x—2)2<:> o

X +x-1=0
> x> —x+3=0,A <0nén phuong trinh vo nghiém.

1-5 L NG
, 2 2
Két luan phuong trinh da cho c6 hai nghiém.

> x*+x-1=0x=
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Bai to4n 89. Gidi phuong trinh 17v/x* —3x* —10x—3 +6x* —18x* ~60x =41  (xeR).
Loi gidi.
Piéu kién x* —3x* —10x-3>0.
bat \/ x*—3x*-10x—3 =y, y >0 thi phuong trinh di cho tré thanh
17" =327 =10x-3 +6(x* ~3x* ~10x-3) =23

y20

y=0 yZO 4 2
V62 i = 23 | o y=ler -32 -10x-3=1
6y° +17y=23  |(y-1)(6y+23)=0 " |ye —5

x2+1:x/g(x+1)
x2+1:—\/§(x+l)
. x2+1:\/§(x+1)©x2—\/gx—\/§+1=0<:>x=\/§+ ;+4\/§;x=\/__ ;_4\/5.

St -3~ 10r=4 & x' 420 +1=50 +10x+5 & (2 +1) =5(x+1) c{

s X2 +/5x++/5+1=0,A <0 nén trudng hop nay vé nghiém.
Két luan phuong trinh d cho c6 hai nghiém.

Bai to4n 90. Giai phuwong trinh x* +2x° —11x° —12)c+5\/x4 +2x° —11x" —12x+1=13 (x € R).
Loi gidi.
Piéu kién x* +2x° —11x* —12x+1>0.
Pit Vx* +2x°* —11x> —=12x+1 = y,y >0, phuong trinh da cho tré thanh
20— —12x + 1454 4200 — 112 —12x+1 =14

y=0 y=0 y=>0
= = = &S y=
y2+5y=14 (y—2)(y+7):O ye{—7;2} Y

V28 -1 —12x+1 =2 & x* +28° —11x2 —12x =3

2 x=+3(2x+1
<:>x4+2x3+x2212x2+12x+3<:>(x2+x)2=3(2x+1)2<:> s (2+1)
x2+x=—\/§(2x+1)

Xét cac truong hop
S (N PN P L E e L
> X +(1—2x/§)x—\/§=0<:>x= 2\/5_;”/5;);: 2\/5_;_\/5_

Két luan phuong trinh ban dau c6 bdn nghiém ké trén.

Bai to4n 91. Gidi phuong trinh 2x* +4x® —3x* —=2x+9V2x* +4x’ -3x° —2x+2=8  (xeR).

Loi gii.

Pidu kién 2x* +4x’ —3x> —2x+2> 0. Dity/2x* +4x* —3x> —2x+2 =y, > 0, phuong trinh da cho tré thanh
2x4+4x3—3x2—2x+2+9\/2x4+4x3—3x2—2x+2:10
@{yz+9y=10<:>{(y—l)(y+10)=0<:>{ye{—lO;l}

y=0 y=0 y=0

S y=1

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN TRIEU TRINH NUONG — QUAN POAN BOQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 1)

39

N2 H4x =30 —2x 42 =1 2x* +4x° —3x2 = 2x+1=0
& 2 +4x7 (x+1)+2(x7 +2x+1) =927 +6x +1

\/5x2+(\/5+3)x+ 2+1=0
ﬁx2+(ﬁ—3)x+ﬁ—1=o

<:>2(x2+x+1)2 :(3x+1)2 =

Xét cac truong hop

o x/§x2+(\/§+3)x+ 2+1=0<:>x=—x/§—1;x:—7.

NG

o) \/ExZ+(\/§—3)x+\/§—1:0<:>x=\/§—l;x=€.

Két luan nghiém S = {ﬁ ~1;-2 —1;L-—L}.

Bai toan 92. Giai phuong trinh 3x* + 2x° —dx? —4x + 44/3x* +2x° —4x* —dx+5 =16

Loi gidi.

NCRRN

biéu kién3x* +2x* —4x* —4x+5>0.

Pit V3x* +2x° —4x> —4x+5 =,y >0, phuong trinh da cho twong duong véi

3xt +2x° —4x2—4x—i-5—i-4\/3x4+2x3—4x2 —4x+5=21

Q{yz +4y=21®{(y—3)(y+7)=0®{ye{—m}

& y=3
y=0 y=0 y=0

S 20 —4x? —dx+5 =3 3x  +2x° —4x> —4x—4=0
<:>x2(3x2+2x+2)—2(3x2 +2x+2)=0<:>(x2—2)(3x2+2x+2)20
{x2:2 l:xzx/i

~ <~
2% +(x+1) =-1  [x=—2

Két luan phuong trinh dé bai ¢ hai nghiém ké trén.

Bai to4n 93. Gidi phuwong trinh 2x* +12x° +18x” +32x + 5\/x4 +6x° +9x” +16x+4+1=0

Loi gidi.

Didu kién x* +6x° +9x> +16x+4>0. Dat +/x* +6x° +9x> +16x+4 = ¥,y >0, phuong trinh di cho tré thanh

2(x* +6x° +9x2+16x+4)+5\/x4+6x3 +9x2 +16x+4 =7

7

2 = -1)(2y+7)=0 ——:1

Q{zigsy 79{(1 e < ye{ 2’}<:>y=1
re y20 y=>0

SV 6 +9x2 +16x+4 =1 x* +6x° +9x> +16x+3 =0

(:)xz()c2 +x+3)+5x(x2+x+3)+(x2 +x+3):0©(x2+x+3)(x2+5x+1):0

@{x2+(x+1)2 :_Saxe{_s—h/i'_s_\/ﬁ}

X +5x+1=0 2 2

(xe]R).

(xe]R).
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Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.

Bai to4n 94. Gidi phuong trinh 2x* +8x° —8x% + 2x+14+3v2x" +8¢° -8 +2x+18=0  (xeR).

Loi gidi.

Didu kién 2x* +8x° —8x% +2x+18>0. Dt v2x* +8x’ —8x? + 2x+18 = , >0, phuong trinh di cho tro thanh
2x* +8x’ —8x” +2x+18—i—3\/2x4 +8x’ —8x* +2x+18 =4

y=0 y20 y=>0 .
= = = < V=
Vdy=4 |(y-D)(r+4)=0"" |ye{—an 7

<:>\/2x4+8x3—8x2+2x+18 =1 2x* +8x" —8x +2x+17=0
& 3[xt+207 (1-3x)+ 92" =6x+1]=5] x* +2x7 (2—x) +x* —4x +4 |

@3(x2—3x+1)2:5(x2—x+2)2
(f xf)x +(\/§—3\/§)x+\/§—2\/§=0 (1)
( V3+45)x =(V5+33)x+43+245=0  (2)

Xét cac truong hop

3354611520  3/3-+/5-6:/15 - 20

» Giai phuong trinh (1) thu dugc x = ;X =
2(V3-45)

2(V3-+5)

> Phuong trinh (2) v0 nghiém do A =-20—-6+/15<0.
Viy phuong trinh dd cho c6 hai nghiém ké trén.

UJ

Bai todn 95. Gidi phuong trinh x* +2x° —6x> + 2x+4/x' +2x° 62> +2x+2=3  (xeR).
Loi gidi.
biéu kién x* +2x* —6x* +2x+2>0. Dat Jxt £2x° —6x2 +2x+2 =¥,y >0 ta thu dugc

X420 — 6+ 2x 42+ 4 420 62 42542 =5

y=0 y=0 y=0 |
= = = <)y =
y2+4y:5 (y—l)(y+5):0 ye{—S;l} Y

N 28— +2x+2 =1 x* + 25 —6x7 +2x+1=0
e X¢ét x =0khong théa man phuong trinh da cho.
e X¢ét x # 0; phuong trinh da cho tuong duong vdi

x2+2x—6+%+%<:>x2+L2+2(x+lj—6:0 (1).
X X X X

- 1 1
bat x+—:t:x2+—2=t2—2.
X X

Khi d6 (1)<:>t2+2t—8:O<:>(t+1)2:9<:>|t+1|=3<:{t+1:3 @{tzz

t+1=-3 t=—4

Vi 1=2= x4 =2 (x-1f =0 x=1. Véi 1= 4= xti= 4o +drtl=0o
X X

{x=—2+\/§
x=-2-4/3

Phuong trinh ban dau c6 tap nghiém S = {—2 -3 ;—2+ NE) ;1} .
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4 3 2
Bai tofin 96. Giai phuong trinh o —2/% “10X 727049 _ 4 (),
V10x* =275 —110x* =27x +11

Loi gidi.
Piéu kién 10x* —27x* —=110x* —=27x+11> 0. bat \/10)64 -27x* =110x* =27x+11=y,y >0 ta duoc
10x* —27x° —110)62—27x+9+\/10x4 —27x —110x* =27x+11=0
& 10x* —27x° —110x> = 27x + 11+/10x* —27x° —110x> —27x+11 =2
y>0 y>0 y>0
‘i’{yz+y=z©{<y—1><y+z>=o®{ye{—z;1}‘i’y:l
<:,>\/10)c4—27)c3 —110x* =27x+11 =1 10x* —27x° —=110x* =27x+10=0

Bién ddi vé dang
10x* +20x% +10-27x" —27x-130x" =0 <> 10(x* —1)2 ~27x(x* =1)-130x" =0.
bit x* —1=u;x* =v thu duoc
10u” = 27uv—130v* =0 < (2u+5v)(5u+26v) =0 < (2x° +5x+2) (5% —26x+5) =0

;1;5}
5

<:>(2x+1)(x+2)(5x—1)(x—5):0<:>xe{—2;—

;1;5}.
5

4 3 2 _
Bai toan 97. Giai phuong trinh 2x —13x +24x 3% -5 =-7 (xeR).

V2x* —13x° +24x* —13x+3

N | —

N | —

Két luan phuong trinh ban dau co tap nghiém S = {—2; -

Loi g,
Diéu kién 2x* —13x° +24x* —13x+3>0.
Pit V2x* —13x° +24x> —13x+3 =,y > 0 ta thu duoc
2x* —13x° +24x% —13x +3+74/2x* —13x° +24x* —13x+3 =8
y>0 y>0 y>0
@{y2+7y:8©{(y_1)(y+8):0©{ye{_&l}@yﬂ
V2 —13x° +24x —13x+3 =1 < 2x* —13x° +24x° =13x+2 =0

& 2(x +1) ~13(x* +1)x+20x* =0 & 16(x* +1) ~104(x> +1)x +1692° = 9x°

o[4(x+1)-13x] =(3x)° & (42> ~10x+4)(4x> ~16x+4) =0

=

¥ —4x+1=0 x=2-3;x=2+3
‘i’[(zx—l)(x—z):o

l;x:2
2

Két luan phuong trinh d3 cho c6 bén nghiém x = 2—\/§;x = 2+x/§;x =—;x=2.

1
2

Bai todn 98. Gidi phuong trinh +/3x" —10x* +3x> +3x% —10x +4 +3x° —10x* +3x° +35* =10x+2=0 (xeR).
Loi gidi.
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Piéu kién 3x° —10x* +3x° +3x* —10x+4>0. Dit \/3x5 —10x* +3x’ +3x* —10x +4 = y, y > 0 thi ta duoc
V3x —10x* +3x° +3x% —10x+4 +3x° —10x* +3x° +3x° —10x+4 =2
y20 =0 y=0
Q{yz+y=2®{(y—1)(y+2)=0®{ye{—ll}
c>\/3x5 —10x* +3x> +3x* —10x+4 =1 3x° —10x* +3x° +3x> —10x+3=0

Bién dbi phuong trinh vé
3x* (x+1)=13x° (x+1)+16x° (x +1)=13x(x+1)+3(x+1) =0

& y=1

x=-1
1)(3x* —13x* +16x* ~13x+3) =0
© (x+1)(3" -1357 +16x" ~13x+3) ®{3x4—13x3+16x2—13x+3 (1)

v" Nhén xét x = 0 khong la nghiém cta phuwong trinh (1).
v Xét trudng hop x # 0, phuong trinh (1) tré thanh

3x? —13x+16—2+%:0<:>(x2 +ij—13(x+lj+16=o.

X X X2 X

1 1 A
bit x+—=t=>x’+—=r"-2,quy vé
x x

3(£ =2)-13t+16=0 <3 ~13t+10=0 <> (:-1)(3t-10) =0
& (F —x+1) (357 —10x+3)=0<:>xe{l;3}
3

Két luan phuong trinh da cho c¢6 ba nghiém S = {—1;%;3}.

5 4 3 2
Bai todin 99. Gii phuong trinh 5‘/2‘ PN A _ ) (reR).
X +2x"-3x -3x"+2x-9

Loi gidi.
X+2x=3x =3x2+2x+5>0

biéu kién
X+2x" =3 =3x2+2x-9#0

Pit Vx® +2x* —3x* =3x +2x+5 = y, » > 0, phuong trinh da cho tré thanh

5Ux" +2x =300 =32 4 20+ 5+ X0 420" —3x° =3x2 +2x+5=14

y=0 y=0 y=0
= = = S y=
y2+5y=14 (y—2)(y+7)=0 ye{—7;2} y

A2 =3 =3 4 2x+5 =2 & X0 +2x =30 3% 4+ 2x+1=0

<:>x4(x+1)+x3(x+1)—4x2(x+1)+x(x+l)+x+1=0
x=-1
<:,>()c+1)(x4+x3—4x2 +x+1):0c:>L4+x3_4x2 10 (1)

e Nhan xét x = 0khong la nghiém ctia phuong trinh (1).
e X¢ét truong hop x # 0, phuong trinh (1) tr¢ thanh

2 1 1 , 1 1 1Y 1
XHx—4d+—+S5ox +—+x+——4=0|x+—| +x+—-6=0.
X X X X X X
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{1.—3+\f,—3—\/§}'

2 2

it x+1=¢ thu duoc P41-6=0(1-2)(t+3) =0 (x—1) (¥’ +3x+1) =0 xe
X

Vay phuong trinh dé cho c6 bén nghiém.
x’ —4x* +3x° +3x* —4x+5

Bai toan 100. Giai phuong trinh =1 (xeR).
6—x* —4x* +3x° +3x —4x+5

Loi gidi.
X —4x*+3x° +3x° —4x+5>0

biéu kién
X —4x*+3xX° +3x* —4x+5%36

Dat V' —4x* +3x° +3x7 —4x+5 = ¥,y >0,y # 6 phuong trinh da cho twong duong véi
\/x5—4x4+3x3+3x2—4x+5 +x° —4x* +3xX° +3x* —4x+5=6

Q{yz+y:6©{(y—2)(y+3)=0©{ye{-3;2}

y=0 y=>0 y=0

Sy=2

VX —Ax 13 437 —Ax+5 =2 X —4x 430 +3x7 —4x+1=0
@x4(x+1)—5x3(x+1)+8x2(x+1)—5x(x+1)+x+1=0
x=-1

& (x+1)(x* -5x +8x2_5x+1):OQL4_5x3 +8x* ~5x+1=0 (1)

o Nhan xét x = 0 khong l1a nghiém cua phuong trinh (1).
o Xéttruong hgp x # 0 thi (1)<:>x2—5x+8—§+%:0<:>x2+i2—5(x+lj+8=0.
X X X X

1
bat x+—=y thu dugc phuong trinh
X

y2—2—5y+8:0<:>y2—5y+6:0<:>(y—3)(y—2):0

3+\B,x_3—\6

<:>(x2—3x+1)(x—1)2:O<:>x:1;x= 5 >

Vay phuong trinh ban dau c6 bén nghiém.

4 1r3 g2
Bai toan 101. Giai phuong trinh 3x ~13¢ —6x +13x =1 (xeR).
19—113x" —=13x° —6x> +13x+7

Loi gidi.
3xt =13 -6 +13x+7>0

1IN3x* =13 —6x2 +13x+7 19

Diéu kién {

Pit V3x* —13x° —6x* +13x+7 = y, y > 0, phuong trinh di cho twong duong véi
3x* —13x° —6x% +13x + 7+ 113x* —13x° —6x2 +13x+7 =26

2 _ _ — _17-
@{y +11y—26<:>{(y 2)(y+13) OQ{ye{ 132}
y=0 y=0 y=0

y=2

= \/3)64 —13x’ —6x> +13x+7 =2 < 3x* —13x’ —6x> +13x+3=0
Xét x = 0khong 1a nghiém cta phuong trinh dd cho. Xét x # 0 ; chia hai vé cho x> #0 ta ¢
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3x2—13x—6+2+%=0©3(x2+L2j—13(x—lj—6:0.
X X X X

1 1 13
bat x——=¢=x"+— =¢"+2. Thu dugc 3t2—13t=0<:>t=0;t=?.
X X

Néu t:0©x2:1©x:—l;x=1.Néu t=?©3x2—13x—3=02>x:13+6205;x—13_6205

Két luan phuong trinh da cho ¢6 bén nghiém nhu trén.

4 L3 102
Bai toan 102. Giai phuong trinh >x —6x ~10x7 +6x =1 (xeR).

1—6v5x" —6x° —10x> + 6x+6

Loi gidi.
5xt—6x° —10x* +6x+6>0

Diéu kién
' {36(5x4 —6x° —10x> +6x+6) #1

Pit vV5x* —6x° —10x> +6x+6 = y,y > 0 ta thu duge
635x* —6x° —10x” +6x+6 +5x* —6x° —10x° +6x+6 =7
y=0 y=>0 y=>0
<:>{)/2+6y:7c>{(y—l)(y+7)=O<:>{ye{—7;l}<:>y:1

<:>\/5x4—6x3—10x2+6x+6 =1 5x" —6x° —10x” +6x+5=0
= Xét x =0khong théa man phuong trinh da cho.

- Xétx¢o;biéndéi5x2—6x—10+§+i2=0@5(x2+i2j—6(x—lj—10=o.
X X X X
o] S N 2 6
bit x——=t=x"+—=¢"+2. Thu dugc 5¢ —6t:0<:>t=0;t=g.
X X

Véit=0=>x* =l x=—Lx=1.Véi t=§<:>5x2—6x—5=0<:>x=3+;/§;x=3_;/§.

3+\/§_x 3-34
5 7 ‘

" s

Vay phuong trinh dé cho c6 bén nghiém x=1;x=-1;x =

4 3 2
Bai todn 103. Gidi phuong trinh — -~ X *2X 78047 _ 4 R,

80x* —6x° +25x% —8x+17 +1

Loi gidi.
Didu kién 9x* — 6x° +25x> —8x+17>0.
bat \/9x4 —6x° +25x* —8x+17 = y, y > 0 ta thu duoc phuong trinh
9x* —6x° +25x° —8x+17+8v9x* —6x° +25x* —8x+17 =9
y=0 y=0 y>0
‘i’{yz+sy:9©{<y—1><y+9>=o©{ye{—9;1}‘i’y:l

& \/9)64 —6x° +25x" —8x+17 =1 9x* —6x” +25x> —8x+16=0
v' Xét x =0khong théa man phuong trinh da cho.
v' Xét x #0; phuong trinh da cho twong dwong véGi
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9y’ —6x+25—§+¥©(9x2 +Ej—2(3x+ij+25=o (1).
X

X X X2

bat 3x+£=t:>9x2+¥=t2—24; {243 . Suyra (1) &2 -2t +1=0(1-1) =01 =1,
X

X

Véi t =1= 3x”> —x+4 =0. Phuong trinh ndy v nghiém. Vay phuong trinh di cho v nghiém.

4 a3 4.2
Bai todn 104. Gidi phuong trinh — 2% ~7X +0x#4 _ 0 gy,

4\/2)64—3x3 —7x* +6x+9

Loi gidi.

Pidu kién 2x* —3x° = 7x> +6x+9> 0. Dit v2x* —3x* = 7x> +6x+9 = 3,y > 0 ta thu dugc phuong trinh
2x* =3%° = 7% +6x+9+4v2x" =3’ —7x> +6x+9 =5
20 y20 y=>0
Q{yz+4y:5Q{(y—l)(y+5):0©{ye{—5;l}C:)yZI

e V2xt =3x8 — T +6x+9 =1 2x' 3% = Tx> +6x+8=0
s Xét x = 0khong théa man phuong trinh da cho.
% Xét x # 0; phuong trinh da cho twong duong voi

2x2—3x—7+é+§2:0©2(x2+izj—3(x—gj—7:0.

X X X X

2 4 1
bit x—==t=x’+— =1’ +4. Ta thu dugc 2t2—3t+1=0c>t=1;t=5.
X X

Voi t=1<:>x2—x—2=0<:>xe{—l;2}.V('fi tz%<:>2x2—x—4=0<:>xe{ 4

1++v33 1-+33
4 '
Vay phuong trinh ban dau c6 bén nghiém ké trén.

6,25, 4 3, 2
Bai tosin 105. Gidi phuong trinh — X FX TV ANy g
4—5\/x(’+x5+x4—6x3+x2+x+2

Loi gidi.
L X+ +xt -6 +xT+x+220
bicu kién 6 s 4 s
16¢25(x +xX+x —6x +x +x+2)

Pit Vx® +x° +x* —6x° + x>+ x+2 =,y > 0ta thu dugc phuong trinh

5\/x6 +x+x =6+ X x 42+ X +x -6 X+ x+2=6

20 y20 y=>0 .
= = = <> )y=
59+ =6 (y—l)(y+6):0 ye{—6;l} Y

<:>\/x6+x5+x4—6x3+x2+x+2 =leox+xX +x -6 +xX  +x+1=0
e X¢ét x =0khong théa man phuong trinh da cho.
e Xét x #0; phuong trinh da cho tuong duong véi

X +x’ +x—6+l+i+L:0<:>(x3 +ij+(x2 +Lj+(x+lj—6:0.

X x2 )C3 } )Cz X

Dat x+l:t:>t2 :x2+L2+2 var =x +i+3x.l(x+lj.

X X )C3 X X
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1 1
2 2 .3 3 , \
Suyra x +F:t -2;x +F_t —3¢. Ta c6 phuong trinh

£ =3+ =2+1-6=0 1+ —2-8=0c (1-2)(¢* +31+4)=0.

. : 1
Phuong trinh #* +3t+4=0,A <0nén vd nghiém. Véi t=2 S x+—=2 < (x—l)2 =0 x=1.
X
Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

2x0 + 0 +3x —12x° +3x% + x

Bai toan 106. Giai phuong trinh
4-332x +x° +3x — 12 432 + x+ 6

=1 (x € ]R) )
Loi gidi.

N 1
biéu kién 0<2x° +x° +3x* —12x° +3x7 +x+5¢—6.

Pit V2x° +x° +3x* =12 +3x> + x+6 = p, y > 0 phuong trinh di cho tra thanh

2x° +x° +3x —12X° +3x2+x+6+3\/2x6+x5 +3x' 12 +3x° +x+6 =10

y=0 y=0 y=0 5
= = = < y=
V3y=10" |(y-2)(y+5)=0"" |yef-521 7"

<::>\/2x6 +x0+3x 12X +3x7 +x+6 =2 2x° + X +3x =123 +3x2 +x+2=0

Xét x = 0khong thdéa man phuong trinh da cho. Xét x # 0 ; phuong trinh da cho twong duong véi
2x° +x° +3x—12+§+%+% =0< 2(x3 +L3j+(x2 +Lj+3(x+lj—12 =0.

X X X X x2 X
< 1 1 . 1 1 1 1 1
bat x+—=t=>=x"+—+2var =x +—3+3x.—(x+—j S>3 +5=-ux +—=1-3t.

X X X X X X X3

Ta c¢6 phuong trinh 2(t3—3t)+t2 —243t-12=028 +1> -3t-14=0

e (1-2)(20 +4t+7) =0t =2v2(t+1) - Soatiole(ro1) =0 =1
X
Két luan phuong trinh dé bai c6 duy nhit nghiém.

Bai toan 107. Giai phuong trinh vx* + x* — 2x> —15x + x* + x* —2x> —15x = 30 (xeR).
Loi gii.

Pidukién x* +x° —2x> —15x > 0. Dat Vx* +x* —2x* —15x = y, y > 0 ta thu duoc

{yz +y=30®{(y—5)(y+6)=0®{y€{—6;5}

& y=5
y=0 =0 y=0

<:>\/x4+x3 22Xt —15x =5 xt+x —2x* —15x-25=0

S25+15x+2x° - X —x* =0 +3x5+2x =X —=x* =0
bat 5 = a thu duoc

a’ +3xa+2x*-x>—x* <:>(a+x—x2)(a+x2+2x)=o

X' —x-5=0 2 2

2
<:>(x2+2x+5)(x2—x—5):0<:>{(x+1) =4 :>x=1+\/i;x l_m
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1+\/i_x 1-21
2 7 '

T

Két luan phuong trinh ban dau c6 hai nghiém x =

4 3 2
Bai toan 108. Giai phuong trinh 3X A +ox =1 (xeR).

16— 43x" +4x° +5x> +5

Loi gidi.
Didu kign 0 < 3x" +4x° +5x” +5#16. it /3x* +4x° +5x> +5 = »,0< y # 16 phuong trinh di cho tré thanh

ABxt +4x° 452 +5+3x  +4x> +5x2 +5=21

{yZO {yZO {yZO
& & & & y=3

4y +y* =21 (y=3)(y+7)=0 ye{-7;3}
SV 4 152 +5 =3 = 3x  +4x° +5x7 —4=0

SA4-5 -4 -3x" =027 —2x* —3x*—4x’ -3x* =0

bat 2 =t thu duoc
2 —x’t=3x> —4x’ -3x* =0<:>t(t+x2+x)—3x2 (t+x2+x)—x(t+x2+x)=0
<:>(t—i—x2+x)(t—3x2 —x)=0<:>(3x2+x—2)(x2+x+2)=0
{x2+x+220 (2x+1)2:—7 2
& = =>x=—;x=-1
3x+x-2=0  [(2x-3)(x+1)=0 3

Viy phuong trinh ban dau c6 hai nghiém ké trén.

3-/x* +2x° +2x B

Bai toan 109. Giai phuong trinh —; 3
X +2x +2x+1

1 (x € ]R) )
Loi gidi.

Picukién x*+2x*+2x>0.Dit Vx* +2x° +2x = y, y > 0 thi phwong trinh d3 cho tré thanh

>0 >0
x4+2x3+2x+\/x4+2x3+2x:2<:>{y @{y

YV+y=2 (y-1)(y+2)=0

yZO 4 3 4 3
= Sy=leoVx' +2x +2x =1 x" +2x" +2x =1

ye{-21}

S1-2x-2x-x"=0= 1P -2x.1-2x"=x*=0
bat 1=a thu duogc

a*—2xa-2x" —x* =0<:>a(a—x2—2x)+x2(a—x2—2x)=0
<::>(a—x2 —2x)(a+x2):0<:>(x2 -1-2)6—1)(x2 +1):0:>xe{—1+\/§;—1—\/§}
Vay phuong trinh ban dau c6 tp nghiém S = {—1+x/§;—1—\/§}.

Bai toan 110. Giai phuong trinh
V6x +3x* —120° —8x% —4x +17 +6x° +3x* —12x° —8x* —4x+15=0  (xeR).

Loi gidi.
biéu kién 6x° +3x* —12x° —8x* —4x+17>0.

bat \/6)65 +3x* —12x" —=8x* —4x+17 = y,y > 0 ta thu duoc phuong trinh
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\/6)65 +3x" —12x° —8x* —4x+17 +6x° +3x* —12x* —8x* —dx+17 =2

20 y=0 y=0
@{yz+y:z©{<y—1><y+z>=o®{ye{—zn}@y:l
<:>\/6x5 +3x" —12x" —8x* —4x+17 =1 6x° +3x" —12x° —8x* —4x+16=0
32 (26" +x-4)-4(2x° +x—-4) =0 (3x° -4)(2x° +x—4) =0

{3)63:4 \/Z 1433 -1-433
e :>x=3§;— =

xX= IX
2x*+x—-4=0

4 4
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai to4n 111. Gidi phuong trinh  2+/x° —44x” +1+x° —44x”> =47 (x € R) .

Loi gidi.

Diéu kién x°® —44x* +1>0. Dityx® —44x> +1 = y,y > 0 phuong trinh d3 cho twrong duong véi

y>0 {yZO
=

VX0 —44x* +1+x° —44x* +1=48 = 5
2y+y° =48  |(y-6)(y+8)=0

yZO 6 2 6 2

& Sy=6Vx —44x" +1=6x"—44x" =35
ye{—8;6}

<:>49x2+35—(x4+5)x2=O<:>x272+5.7—(x4+5)x2:0

bat 7=t thu duoc

t=x*

x2t2+5t—(x4+5)x2:0© 45

2
X

27 _ _7_
NE: el T 7+\@; 7-+29
X +7x7+5=0 2 2
—@}

Vay phuong trinh da cho c6 bdn nghiém, tap nghiém S = {\/7 : —\/7 ; 7 +2@ : 7 5

x(x3 +2x7 +8) . ( R)
= xeR).

28—3xt +2x° +8x

Bai toan 112. Giai phuong trinh
Loi gidi.

2
Diéu kién 0<x* +2x° +8x = (?j .Pit Vx* +2x° +8x = y, y > 0 thi phuong trinh da cho trd thanh

4 3 4 3 yz20 yz0
3NXT 42X +8x +x  +2x +8x =28 & ) P
yi+3y=28  |(y—4)(y+7)=0
> ()
o 7 SV +2X° +8x =4 X +2x° +8x-16=0
ye{—7;4}

S16-2x4—x' -2’ =04 -2x4—x"-2x"=0
bat 4 =¢ thu duoc
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t=x>+2x X +2x—-4=0

t=-x X’ =—4
t2—2xt—x4—2x3=0<:>{ @{ :>x=—1+\/§;x=—1—\/§.

Vay phuong trinh da cho ¢6 hai nghiém.

Bai toan 113. Giai phuong trinh \/2x 1 +\/ ;C =2 (x € ]R) .
X 2x° -1
Loi gidi.

Diéu kién 5 > 0.bat / al =t,t > 0thi phuong trinh da cho tr¢ thanh
x f—

|2 Xl / =2e +t—2<:>(t 1) =0 =1
2x° -
& /+:1<:>2x2—x—1:0<:>(x—1)(2x+1):O<:>xe{—l;l}
257 -1 2

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

Bai todn 114. Gidi bét phwong trinh |+ [1-2> 2 (xcR).
x-1 X \/5

Loi gidi.

N . X x>1
biéu kién —>0<
x—1 x<0

L3 3 t>\2 lez
bat let,t>0tathuduqct+—2—<:>t2——t+120<:> 1 & = @{
\/x_

t 2 NG 0<t<— x
J2

l<x<2

Két hop diéu kién ta thu dugc nghi¢m
-1<x<0

V2x—1 2x

Bai toan 115. Giai phuong trinh + =3 (xeR).

X V2x -1

Loi gidi.
V2x -1

X

biéu kién x > % . bat =t,t >0 ta thu dugc phuong trinh

+%=3<:>t2—3t+2=0<:>(t—1)(t—2)=0<:>te{l;2}

{x2=2x—1 (x—1)2:0
= 2 < 2
4x* =2x-1 3x2+(x—1) =0

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

=S x=1

Bai toin 116. Giai phuong trinh \/x+l+l+\/+ -7 (xeR).
X x +x+1 4

Loi gidi.
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2
Tacod x* +x+1:(x+%j +%>0,VxeRnén chi can diéu kién x> 0.

2 2
pat |~ s otathuduge (S X T LT ap qiiam0 (1),
X X x +x+1 4 t 4

Phuong trinh (1) ¢6 A < 0nén v6 nghiém. Két luan phuong trinh da cho vo nghiém.

Bai toan 117. Giai phuong trinh \/x+§+2\/ 2x =3 (xe]R).
X X +3

Loi gidi.

bicu kién x> 0.

2
Phuong trinh da cho twong duong véi ,x 3 +2, / 2x =
x X +3

x*+3

Pat =t,t > 0 thu duoc

X
t+%:3<:>t2—3t+2:0<:>(t—1)(t—2):0<:>(t2—1)(t2—4):0
<:>(x2x+3)(x24x+3)=0<:>{(

Két luan phuong trinh da cho c6 hai nghiém ké trén.

Bai toan 118. Giai phuong trinh \/x+i—l+2\/2L -3 (xeR).
2x 2 2x" =x+1

Loi gidi.
Didu kién x>0.

Phuongtrmhdachotu’ongdu:ongvm1} 22 —x+1 ,/2 1—3 Dtd 2 _x+1—tt>0tathuduorc
X' —x+

7—3<:>t ~3t+2= o@(z 1)(t-2)=0(-1)(£ -4)=0

@(sz _x+1_1j[2x2—x+1_4j<:>(2x2 —3x+1)(2x2—9X+1)=0
2x 2x

2x> =3x+1=0 1 . 9++73 9-473

| S xeqmsL ;
2x*=9x+1=0 2 4 4

Déi chiéu diéu kién ta thu duoc bén nghiém ké trén.

Bz‘litoén119.Giéiphu’orngtrinh\/3(x—1)+6_4x+\/ X 5 (xeR).
x+1 3x"—4x+3

L&:igitii.
bicu kién x> —1.
Phuong trinh da cho twong duong
3x* -3-4x+6 x+1 3x* —4x+3 x+1
+ > =2 + > =
x+1 3x"—4x+3 x+1 3x"—4x+3
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2_
bat 1/M:t,t>0thu duoc
x+1
=1y 2 _
[P Ul P DG £ S L NG S B PO S
t t x+1

< 3x7 —5x+2:0©(x—1)(3x—2)=0©xe{%;1}.

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

Bai toan 120. Giai phuong trinh \/x2—4x+18— 70 +\/ 3X+4 =2 (xe]R).
x+4 X +2x+3

Loi gidi.
bicu kién x> 4.
Phuong trinh da cho twong duong voi

(x+4)(x* —4x+18)-70 Xt 4 X +2x42 xt4
4/ =2 4 =2.
x+4 X +2x+3 x+4 X +2x+2

3
bat ‘/M =t,t > 0ta thu dugc phuong trinh
x+4
t—1) 3
l+t=2<:>u=0<:n=1<:>,/ﬂ=1
t t x+4

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

Dbi chiéu diéu kién thu duoc nghiém duy nhat x=1.

Ox
Bai toan 121. Giai i - = .
ai toa Giai phuong trinh +/x+8 + e 6Jx =0 (xeR)
Loi gidi 1.
Diéu kién x>0.
Phuong trinh da cho twong duong voi

X+8+9x—6Vx*+8x =0 5x+4=3Jx"+8x

Sx+4>0 >3 x>
P

25 +40x+16 =9(x* +8 )Q > < > ex=l
X X = X X
16x* =32x+16=0  |(x-1)"=0
Két hop diéu kién ta thu dugc nghiém x=1.
Loi gidi 2.
Didu kién x>0.

Phurong trinh da cho trong duong véi 1+—"——6, 0.
x+8 x+8

1 X 1

Pt | xs =t,0>0thu duge 97 ~6141=0 (31 =0 & r=2 & [~ =- e r=xi8er=1.
X+

x+8
Két hop diéu kién ta thu duwoc nghiém x =1.
Loi gidi 3.
Diéu kién x>0.
Nhan xét x = 0 khong théa mén phuong trinh ban dau.
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Véi x >0 phuong trinh da cho tuong duong voi \/x+8 +9\/ x8 -6=0.
X X+

=3 x+8=9x <= x=1.

bat /X+8 =1,t>0 ta thu dugc t+%=6<:>(t—3)2=0<:>t=3<:>
X

Két hop diéu kién ta thu dugc nghiém x=1.
Nhdn xét.

Loi gidi 1 bai todn 121 ti nhién hon cd, chi don thuan sir dung phép bién doi twrong dwong. Cdc 1oi gidi 2 va 3
sir dung phép dat mét an phu quy vé phwong trinh bdc hai, tuy nhién hai dn phu cia hai phirong dn khdc nhau,
khach quan ma noi loi giai 2 it chong gai hon loi giai 3, nguyén do x+8>0,Vx>0. Cdc ban doc giai luu y khi
chia hodic nhdn mét phwong trinh véi mét biéu thirc chira bién can xét truong hop biéu thirc dy c6 kha ning bang 0
hay khong. Doi khi vo tinh lang quén kién thirc co ban ndy sé lam bai todn mat nghiém, thira nghiém va loi gidi hic
d6 bi sai quy ché, khong tron ven vé mdt tw tiwdng.

Bai toan 122. Giai bat phuong trinh 10v/x+3 + ~13Jx>0 (xeR).

3x
Vx+3

Loi gidi.

>0.

Diéu kién x >0 . Bat phuong trinh da cho twong dwong véi 10 + X 13
x+3 x+3

Pit

=t,t > 0ta thu duoc
x+3

1 3 100 3
3t2—13t+10>0<:>(t—1)(3t—10)>0<:>E)t>1 0@{ x>100(x+ )<:>x< 300
<

x<x+3 97
Déi chiéu diéu kién, két luan bat phuong trinh vo nghiém.

Bai toan 123. Giai bat phuong trinh  4+/x* +3 +

—5\/;20 (xeR).

Vx?+3

Loi gidi.
Diéu kién x> 0. Bt phuong trinh di cho twong duong véi 4+ 2x -5 2x >0.
x 43 x 43
bat ,[— =t,t > 0ta thu duoc
x° 43

©*=5t+4>20 (1-1)(1-4)20 <
x<x*+3

{t24 x216(x"+3)  [16x7—x+48<0 (1)
< <

X —x+3>0 (2)
o (1) 32x*-2x+96<0 & (x—1)" +31x* <95 (V6 nghiém).
o (2)e2x'-2x+620 (x-1)" +x*+5>0 (Nghiém ding).

Két luan bat phuong trinh c6 nghiém x >0.

Bai toan 124. Giai bat phuong trinh 2v/x* —x +1 +—x >5/x (x € ]R) .

VXt —x+1
Loi gidi.
biéu kién x>0.

Bit phuong trinh da cho tuong duong véi 2 +—; 3x >5, | al (xeR).
x —=x+1 x —=x+1
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/ X
bat ,|[ -———=1£,20 tathu dugc
x —x+1

3t°-5t+2>0 (1-1)(3t-2)2 0=

t=1 x>2x2—x+1 (x—1)2£0 (1)
tg% 9x£4(x2—x+1)<:> 4x* —13x+4>0 (2)
> (1)<:>x—1:0<:>x:1.

13++/105 13-+/105
X2———vx<——.

> (2
13—\/105}
—8 W

Dbi chiéu diéu kién thu duoc nghiém S = {o;

134105
{I}U{Tﬁ—oo].

Bai toan 125. Giai bat phuong trinh v/x* + x? +1 +x—+1 <2Vx+1 (x € R) .

VX +xt+1

Loi gidi.

s X (x+1)+120
bicu kién < x>-1.
x>-1

. . +1 +1
Bat phuong trinh da cho twong duong véi 1+ 3x > 32‘/ 3x >
X +x"+1 X +x"+1

1 1
Pit |~ =£r>0 tathuduge 1+ <2 < (1-1) <0 t=le |- =l x’ +x° +1=x+]
X +x"+1 X +x"+1

O~_1+\E'_1_\B}.

<:>x3+x2—x:O<:>x(x2+x—1):0<:>xe
2 2

Két luan bat phuong trinh da cho c6 nghiém x e {O;

~1++/5
5 .

. 5(x—1
Bai to4n 126. Gidi bat phuong trinh +/2x° + x> +x+1— (x ) +44x-120 (xeR).
V23 +xt +x+1
Loi gidi.
x(2x2+x+1)+1>0

x>1

biéu kién { x>

. , 5(x—1 -1
Bat phuong trinh da cho twong duong v6i 1-— (XZ ) +4\/ 3 x2 >0.
2x +x"+x+1 2x +x"+x+1

Dét\/ x—1 =t,t >0 ta thu duoc

2 +x  +x+1
?+4t-520 t=1)(t+5)=0 _
= ( )( ) <:>t21<:>\/ 3 le >1
t>0 t>0 2x +x +x+1

Sx—122"+x+x+1<2X° +x*+2<0 (1)

R rang (1) vo nghiém do x >1. Két luén bat phwong trinh da cho v6 nghiém.
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2
Bai todin 127. Gidi bt phuong trinh 2o + x+1+ L 53/ 511 (xeR).

VXt +x+1
Loi gidi.
2

Diéu kién x € R . Bit phuong trinh d4 cho tuong duong véi 2+ al

X
X —x+1

bat ,|———=1¢,¢>0 ta thu dugc
x +x+1

t2+223t<:>(t—1)(t—2)20<:>{

2

t2
t<

{xz—x+124(x2+x+l) {3);2 +5x+3<0
= = =

X-x+1<x? +x+1
Két luan bat phuong trinh da cho c6 nghiém x>0 .

3x +x+1

Vx'+1

Bai to4n 128. Gidi phuong trinh 2+/x” +1-7.
Loi gidi.

Diéu kién x > —1. Bit phuong trinh di cho tuong duong véi 2—7.

2
—x+123 X —x+1.
+x+1 NaP+x+1

2
1

x>0

+5V3x*+x+120 (xeR).

2 2
3x 3-|-x—i-1+5 }3x 3—l—x-i—l 50
x +1 x +1

2
Pat w:t,t>0tathuduqc
x +1
t>0 t>0 2
o orle X o itz 41
200 4+5t-720  |(1-1)(2t+7)=0 X +1

3

<:>x3—3x2—xSO@x(x2—3x—1)30©0SxS

3+\/E
\/_

2

Bai toan 129. Gidi phwong trinh ,|[—— +—> =2 (xeR).
2x+3  2x+3

Loi gidi.

Déi chiéu diéu kién ta thu duoc nghiém 0 < x < l<x<

A A X
biéu kién

>0. bat
2x+3 2x+3

120 120 120
£ii-2=0" (t—l)(t+2)=0<:> te{-21}

Déi chiéu diéu kién ta thu duoc nghiém duy nhat x =-3.

=t,t >0 ta thu duoc

++/13 3-+/13
v X<
2 2
3-+/13

2

St=lox=2x+3< x=-3.

Bai todin 130. Gidi phuong trinh 2|22+ L =1 (xeR).
x+1  x+1
Loi gidi,
Pidu kicn x# 12350,
x+1
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.~ 2x+3 1 /2 3 2x+3
Phuong trinh da cho tuong duong voi 2 X +—+2=3&2 X + e
x+1  x+1 x+1 x+1

2x+3
x+1

bat =t,t >0 ta thu duoc

t=0 t20 t=0
£i2=3" (t—l)(t+3):0c> te{-3;1}

2x+3

x+1
Két hop diéu kién ta thu dugc nghiém duy nhat x=-2.

sSt=1 =l 2x+3=x+1lsx=-2

3x+1 5

Bai toan 131. Giai bat phuong trinh 3 - >1  (xeR).
x+2 x+2
Loi gidi.
A A 3x+1 1 X . ~ , .
bicu kién x = -2; 5 20<:>x2—§vx<—2.Batphu0’ng trinh da cho tuong duong voi
x+
3 3x+1+3_ 5 P 3x+l+3x+6—524®3 3x—i—1+3x-|-12
x+2 x+2 x+2 x+2 x+2 x+2
bat St =t,t >0 tathu duogc
x+2
t>0 t>0 —
5 & oStz2le 3x+121©3x+121©2x !
434 |(1-1)(t+4)=0 x+2 x+2 x+2

4 ) . . 1
Keét hop diéu kién thu dugc nghi¢m x > E vx<-—2.

Bi toan 132. Gidi phuong trinh 6,]-">+—' <7  (x<R).
2x+3 2x+3

Loi gidi.
x+5

biéu kién x # —3;
2x+3

>0 x> —%vx < —5 . Bét phuong trinh da cho twong dwong vai
x+5 x+5 2x+3+7
6 +1+ <
2x+3 2x+3 2x+3 2x+3
6 x+5 +2x+10 /x+5 x+5
2x+3  2x+3 2x+3 2x+3

x+5
2x+3

bat =t,t >0 ta thu duoc

t>0 t>0 >0
= = =0<r<l
3t+1° <4 (t-1)(z+4)<0 —4<t<1

x=>2

x+5 <1 x+5 <le x—2 S0

<0< < 3
2x+3 2x+3 2x+3 x<—5

Két hop diéu kién ta thu dugc nghi¢ém x>2v x<-5.

ZO@xZ%vx<—2.
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e £ 4 2x+4
Bai toan 133. Giai bat phuong trinh |3 — LT (xeR).
x+3  x+3
Loi giii,
biéu kién 3x+520;x¢—3c>x2—§vx<—3.
x+3 3

Bét phuong trinh d cho tuong duong véi
) /3_ 4 +4x+8 /3x+9 4 3x+5 49 /3x+5+3x+5£3.
x+3 x+3 x+3 x+3 x+3

=t,t >0 ta thu duogc

t>0 120 t>0
S = < 0<r<1
£+2t<3  |(e-1)(¢+3)<0 0 [3<r<1

3x+5 3x+5 2x+2
<l -150
x+3 x+3 x+3

Déi chiéu diéu kién, két luan bat phuong trinh di cho v6 nghiém.

3x+5

Pit
x+3

<0 3<x<-1

Bai todn 134. Gidi phuong trinh 3,|—— 1+ 720 _g  (xeR).
x+4 x+4
Léi gidi.
Diéu kién x = —4; >1.
x+4
[ 2 1 22
Phuong trinh d cho twong duong véi 3 14520 g0 I Y
x+4 x+4 x+4 x+4
>
11 t>0 t>0 £20
Pat —1=¢,t>0 ta thu duoc = = 5 1et=1
x+4 3t+2¢2 =5 (t—l)(2t+5):O te —5;1

1 -l=1< 1 :2<:>x+4:E<:>x:§.
x+4 x+4 2 2

Déi chiéu diéu kién, két luan phuong trinh d cho ¢6 duy nhat nghiém.
Nhdn xét.

, , , +b ,
Cdc bai toan 129 den 134 muc do an phu khong qua phirc tap, biéu thirc trong can thirc co dang @ , €O thé

cx +
mét s6 ban hoc sinh cé thé cam thdy khé khan khi quan sdt cdc phép bién déi dwa vé dn phu & trén. Tat nhién ngodi
phuwong cach trén chung ta co thé sw dung chia tach phan nguyén dé dwa vé an phu, va day la y twong ty nhién hon
ca. Moi quy doc gia theo doi cac thi du tiép theo

Bai todn 135. Gidi phuong trinh 3,2 _23 § 2 _29 -7 (xeR).
X— X—

Loi gidi.

Pidu kién x #2; 25~
x—2

2x—4+1 5x-9 1 1
3 / + = ‘/ + ‘/
x—2 x—2 x—2 x—2
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/ 1
bat 2+ 5 =t,t >0 ta thu duoc
x_

t>0 t>0 t>0
Sl =4 (t—l)(z+4)=0© te{-41}

St=1<2+

Déi chiéu diéu kién ta thu duoc nghiém duy nhat x=1.

. 2x—1 1 8
Bai toan 136. Giai phwong trinh , [1+ A . (xeR).
x+2 x+2 5
Loi gidi.
A A 3x+1 \ - ‘.
biéu kién x = -2; 5 > 0. Phuong trinh da cho tuong duong véi
X+

5 /1+2x—1 +5x+5 PN
x+2  x+2

<:>5‘/3— > +5- > :8<:>5‘/3— > +
x+2 x+2 x+2
5 t>0 t>0
bat ,[3- =t,t >0 tathu duoc &
X+2 St+t7=6  |(t-1)(t+06)
5

+5x+10—5 _g

5\/1+2(x+2)—5

x+2

x+2

<L [3- =1<3- =l >
x+2 x+2 x+2
Két luan phuong trinh d cho ¢6 duy nhit nghiém.
BAi todn 137. Gidi phuong trinh 6,2 +27 Mk _23 =12 (xeR).
xX— xX—

Loi gidi.

Pidu kien 27
x—2

> 0;x # 2. Phuong trinh da cho twong duong voi

:2c>x+2:§<:>x:

3— > =6
x+2

{tZO
= sStr=1
=0

te{-6;1}

1
>

) e e S DY ) WU LSSV S DN S S L
x=2 x=2 x-2 x-2 x=2 x=2

bat .2+ 112:t,t20tathudu:qc
\/ Y—

t>0 t>20 t>0 11
= = St=1< 2+ =1
6t+t>=7 |(t=1)(t+7)=0  |te{-T;1} x—2
&2+ 1 =le 1 =-lex-2=-11x=-9
x=2 x—=2
bai chicu diéu kién ta c6 nghiém duy nhat x =-9
el . 1 (x—l)2
Bai toan 138. Giai phuong trinh 3, [x+— + =2 (xeR)
X X
Loi gidi.
2 2 2 2
Diéu kién x > 0. Phuong trinh di cho twong duong véi 3 al +1+x 2x+1:2<:>3 al +1+x +1=4.
X X X X
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x> +1 t>0 t>0 t>0
bat =t,t >0 thu duogc 5 & & ot=1.
X 3t+2 =4 |(t-1)(t+4)=0

2

Suy ra 1:1c>x2+1:x<:>x2—x+1:0 (1)

X
Phuong trinh (1) v6 nghiém do A < 0. Két luan phuong trinh d4 cho v6 nghiém.

<. , coeq K . 1 (2)C + 1)2
Bai toan 139. Giai bat phuong trinh 2, [4x+—+-——>7  (xeR).
x x
Loi gidi.
x’ +1

biéu kién x # 0; >0 x>0,

X

2 2 2
Bét phuong trinh di cho twong duong voi 2,/4x+l+w>7©2,/4x +1+4x +1>3.
X X X X

2
bat A+l =t,t >0 ta thu duogc
X
>0 >0 t>0 4x% +1
Rt = sSt>le >1
20+12>3  |(1-1)(¢+3)>0  [£>1 X

4’ —x+1>02 87 —2x+2>0 (x—1) +7x*+1>0 (1)
D@ thay (1) nghiém dtng voi moi gia tri thyc x. Két luan bit phuong trinh ¢6 nghiém x> 0.

Bai toan 140. Giai bat phuong trinh 3 /x+9 +w >9  (xeR).
X

X
Loi gidi,
A x*+6
bicu kién x = 0; >0<x>0.
X
2 2 2
Bét phurong trinh 3 cho tuong duong véi 3 [x+2 + 2 F2XF0 g g [X 10, X +0
X X X X
2
bat al 6:t,t>0tathuduqc
X

t>0 t>0 t>0
= = S>>l
{3t+t2 >4 {(t—l)(t+4)>0 {t>1

S x’—x+6>02x" -2x+12> 0 (x - 1) +x’>-11 (1)
R rang (1) hién nhién. Do d6 bat phuong trinh ban dau c6 nghiém x> 0.

e, o1 X X 4 (x+ 2)2
Bai toan 141. Giai bat phuong trinh 3, [x+1+—+ =7 (x € R) .
X

Loi gidi.

Piéu kién x+1+f>o;x¢o.
X

2
Phuong trinh da cho twong duong voi 3‘/x+1+£+wz7<:>3‘/x+1+i+x+1+i=4.
X X X X
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bat ‘/x+1+i:t,t>0tathuduo’c
X
t>0 t>0 t>0 .
=4 |(1-1)(t+4)=0" Jrefa T

= x+1+i:1<:>x+i20<:>x2=—4 (1)
X X

Phuong trinh (1) vo6 nghiém nén phuong trinh da cho v6 nghi¢m.

2 x—1)
Bai to4n 142. Giai phuong trinh 5, |~ 1y, ()
X X

=5 (x € ]R) .
Loi gidi.
2

A qea x +1
bicu kién x = 0;
X

2 2 2 2
Phu’ongtrinhdﬁchotu’ongdu:ongv(fi51/x x+1+x 2x+1:5©51/x x+1+x x+1=6.
X X X X
2
bat 1fx—x—i_lzt,z‘>0 ta thu dugc phuong trinh
X

{t>0 {t>0 X —x+1 x*—x+1

>l x>0.

_ 2
steti=6 (t—l)(5t+6)=0c>t_lc> —=leT——=lo(x-1) =0ex=1

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

Bai toan 143. Gidi phuong trinh  x* +2x, fx—l =3x+1 (x € R) .

X
Loi gidi.
<A N 2 \ ~ 2 1 x2_1 x2—1
bicu kién x;tO;x(x —1)20.Phuongtrmhdachotuongduong x —14+2x,[x——=3x < +2 =3.
X X X

2

x =1
=t,t >0 ta thu duogc
X

t>0 t>0 \f [
3<:> <:>t—1<:> =lex-x-1=0cxe >

£ +2t= (1-1)(1+3)=0
1+\/§_1—\/§}
2 '

Két hop diéu kién ta thu dugc hai nghiém x e { 5

bat

l\)

Bai to4n 144. Gidi phuong trinh 4x° +x—2 =3x, /2)c—l (x € R) .
X

Loi gidi.

x#0

Diéu kién {x (20 -1)20

+1=0.

X

2x* -1 _3 2x* -1
b

Phuong trinh da cho twrong duong voi 2(2x2 —1) +x=3x, /2x—l & 2(
X
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1 t>0 t20 1
bat ,[2x—— =t¢,t >0 thu dugc 5 IS Sted—;le.
x 200 -3t+1=0  |(t-1)(2¢-1)=0 2

2
v oiole |2 1:1<:>2x2—x—1:0<:>(x—l)(2x+1)=0<:>xe{—%;l}.
X
2 / /
v t=l<:> 2x 1:l<:>4(2x2—1):x<:>8x2—x—4=0<:>xe I+ 129;1 129 )
2 X 2 16 16
Pbi chiéu diéu kién suy ra phuong trinh da cho c6 bon nghiém x e {—%;l; It 16129 ; 1= 16129 } .

Bai toan 145. Giai phuong trinh (x+1)2 = 3(1+x‘ /x—gj (x € ]R) .
X

Loi gidi.

iéu kién x # 0;x(x* —2)>0.

Phuong trinh di cho twong duong voi x> —2—3x,/x—g+2x=0<:>(x—gj—3,/x—g+2=0.
X X X

2 t=20 t=20
Pit ,[x—==1,>0 ta thu dugc = o ref{l;2}
x £ -3t+2=0 |(t-1)(r=2)=0

& (x*-x-2)(x’ —4x—2)=0<:>xe{—l;2;2+\/§;2—\/§}.

Dai chiéu diéu kién ta thu dugc bon nghiém ké trén.

Bai to4an 146. Giai phuong trinh X1 3 (xeR).

Loi gidi.

Diéu kién x _3s 0;x(x+3) # 0. Phuong trinh da cho tvong duong voi

X
(x—l)(x+3):3x x—g<::>xz+2x—3=3x,/x—i
X X
2 2 2
SX IR S 3L X 3 53X 0 (1)
X X X X

3 =t,t >0 ta thu duoc

e {;Z—O3t+2=0©{zz‘2—01)(t—2)=0©(t2 -1 _4):0©(x_%_1j(x_%_4j20

€{1+\/§_1—\/ﬁ_2+ﬁ_2—ﬁ}
S ; ;

2 2 2

c>(x2—x—3)(x2—4x—3)20<:>x

Dai chiu dieu kién thu dugc bon nghiém ke trén.
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1
Bai toan 147. Giai phuong trinh 3x +1+i1 3x-—=0 (xeR).
X — X
Lai gidi.
S 1 .
biéu kién x(x—1)#0;3x——>0. Phuong trinh di cho twong duong véi
X

(x—l)(3x+1)+x‘f3x—l =0 3x" —2x—1+x f3x—l =0
X X
2
QMth—l =0<:>3x—l+‘/3x—l—2:0
X X X X
bat ‘/3x—l =t,t >0 ta thu duoc
X

st=laet’=le3x’-x-1=0xc

{ZZO {tZO {tZO {H\/ﬁ.l_\/ﬁ
2 9

fii-2=0" (t—l)(t+2):0<:> te{-2;1}

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

2

Bai toan 148. Giai bat phuong trinh (x—2)2 + 3, |2 —4 8 (xeR).
X
Loi gidi.
\ x#0 x>2
biéu kién 5 &
x(x*-4)20 T [-2<x<0
x* —4
Bét phuong trinh di cho tuong duong voi x* —4x —4+3x (
X
x*—4 ¥’ -
e Xéttruong hop x>2 thi (1)< +3 4>0.Pat —tt>0thuduo’c
X

t>1

(t—l)(t+4) -

e Xéttruong hop —2<x<0 thi (1)<

IV

&S x2
x —x—-420 2

—t t > 0thu duoc
V V X

) f—g
" +3t-4=20

{tZO {tZO {x>2 >1+\/ﬁ

t>0 zzo t>0

& & < 0<Lr<1
£ +3t-4<0  |(t-1)(t+4)<0 | 4<t<]

-2<x<0
x’ -4 -2<x<0 1-+17
= <lediyig & 2 & -2<x<
x <1 -x—4>0 2
X

Tong hop hai truong hop thu duge nghiém S = { 5 } U[2;+00).

Bai todn 149. Giai bit phuong trinh 3x, |+

Loi gidi.

2

|
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x#0 2)621

Diéu kién , =
x(4x—1)20 —5£x<0

Bét phuong trinh di cho tuong duong voi 4x® —4x —1+3x X, f 4x” -1 >0 ) .

— — — 2_
2 Xéttmonghqpxz%thi(l) L Bl O Rl Y e SN
X
2_
bat 4x 1:t,tZOtathuduo’c
X
t>0 t>0 2 _ 2 _
Rt oSt2le 4 121<:>4x 121
£+3t>4  |(t-1)(1+4)20 x x
1 x>l
o)¥23 o) 2 1+17
4X2—X—120 x>1+\/ﬁ\/x§1_\/ﬁ 8
8 8
2 _ 2 _ 2
& Xéttmbnghqp—l£x<0thi(l)<:>4x BAdul S Sl I DI St WP o S P
2 X X X X
2_
bat 4x 1:t,tZOtathuduo’c
X

t>0 t>0 t>20 2 _ 2
= = StLlle 4x 1§1<:>4x 131
£+3t<4 |(t-1)(1+4)<0 | 4<e<] X X

1
1 ——<x<0
——<x<0 2 1 1-+17
& 2 < \/_ \/_<:>—5§x§ 2
4 — 1 —1>0 21+ 17vx31— 17
8 8
Dbi chiéu diéu kién thu duoc tip nghiém S = {—%; — 8V 17 } u{” 8“ 17 ;+ooj .

Bai toan 150. Giai phuong trinh | /x+§+2 +w =15  (xeR).
x

X
Loi gidi.

2
biéu kién x¢0;x+§+220.Biéndéi ‘/x+§+2+Lx+6=15<:> ,/x+§+2 +x+§+2=12.
X X X X X
Pat ‘/x+§+2=t,t20 ta thu duoc
X
t>0 t>0 t>0 3
=N = ot=
£ +t-12=0 |(1=3)(t+4)=0 ~ |re{-43}

= x+§+2=3©x+§:7<:>x2—7x+6:0<:>xe{1;6}
X X

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.
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o ‘ 8 . (2x+1)(x+38)
Bai toan 151. Giai phuong trinh ,[2x+——-1+-———==30  (xeR).
X

X

Loi gidi.
Didu kién x#0;2x+> ~120.
X
Phuong trinh da cho twong duong véi

2
/2x+§—1+w=30@ /2x+§—1+2x+§+17:30<:> 2t s S li-12,
X X X X X X
Pat ‘/2x+§—1=t,t20tathuduqc
X

t>20 t>0 t>0 8 2
o o ot=3c [2x+——1=3x"-5x+4=0xe{l;4}.
£+t-12=0  |(1-3)(t+4)=0  |re{-43} X

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

2_
Bai todin 152. Gidi phuong trinh ([x—2+—=—+~ 1120  (xeR).
x+5 x+5

Loi gidi.

biukién x# -5 x—2+ >0,

x+5
-2 2 2
(x+5)(x )-I-l x —13

2 2
Phuongtrinhtu:ongdu:ongvdi\/ 3:2<:>4/x +3x+2+x +3x+2:2.
x+5 x+5 x+5 x+5
2
bat «/M:t,tzomthuduqc
x+5

1>0 120 1>0 2 +3x42
Fir=2" (t—l)(t+2)=0<:> te{-21 TN xts

SX+3x+2=x+5x"+2x-3=0=x¢€ {—3;1}
Két hop diéu kién ta thu dugc hai nghiém ké trén.

o . 8 (x+1)2+4
Bai toan 153. Giai phuong trinh , [x -2+ + =3 (xeR).
x+3 x+3

Loi gidi.

Diéu kién x # —3;x—2+

3 > 0. Phuong trinh da cho tuong duong véi
X+

2 +3)(x—-2)+8 x* / 2 2
e 8 WX +2x+5:3<:>\/(x )(x ) e +2)c+5_1:2<:> x +x+2+x +x+2:2.
x+3 x+3 x+3 x+3 x+3 x+3
2
Dét,/w:t,tzo ta thu duoc

x+3

t>0 t>0 t>0 |

& & ot=
£+t=2  |(t-1)(t+2)=0 " |re{-21}

2
@,/L)C;rzzlax2+x+2:x+3c>x2:1<:>xe{—l;1}
X+
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Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.

L X 4 (x+1)2
Bai toan 154. Giai phuong trinh 6 x+1+—1+ | >9  (xeR).
xX— x—

Loi gidi.

X +3

Piéu kién x #1; >0 x>1.

x—1
Bét phuong trinh di cho tuong duong voi

2 2 2 2 2
6 lxt14 4 +x +2x+1>9<:>6 X 1+4+x +2x—i—1_2>7<::>6 x+3+x +3>7.
\ x—1 x—1 V x—1 x—1 x—1 x—1

2
x“+3
Pat =t,t >0 ta thu duoc
x—1
t>0
t>0 t>0
5 Ry Sle>l <>l
6t+1>>7 (t-1)(¢+7)>0 e

<9 x-1
x>1

x>1 (1)

2
Y [Rex+450  [Fr(x-1Y 57
= =
x>1

D@ thiy (1) hién nhién nén bat phuong trinh da cho c6 nghiém x >1.

2
Bai todn 155. Gidi phuong trinh 4,[2x— > 2T+ 5 60 Ry,
x+5 x+5

Loi gidi.

2x% +3 x=0
Pidu kiénx #0: 22 2% > 0 3
x+5 —5<x£—5

x+5 x+5 x+5

£ 2x(x+5)-7 2 / 2 2
Bat phuong trinh da cho tuong duong véi 4 x(x ) x+2x +3x—125<:>4 2x +53x+2x +3x25.
X+

2
Pat JM =t,t > 0thu duoc
x+5
t>0

t>0 t>0
= Stz o>l
4t +12>5 (1-1)(t+5)=0
t<-5
2x% +3x 2x* +2x-5 14411 “1-11
S A PN M x> - B et
x+5 x+5 2 2

0 5<x<

—5-—_1_‘/ﬁ}.

2

2
Bai toan 156. Giai phuong trinh ‘/ 23x+1 + 32x 13 =5 (xe]R).
x'—=x+4 x" —x+4

Loi gidi.

Két hop diéu kién thu duoc tap nghiém S = {_IJFT\/ﬁﬁooJ u{

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN TRIEU TRINH NUONG — QUAN POAN BOQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 1) 65

g 1
biéu kién x > —g.

Phuong trinh da cho twrong duong voi

3x+1 3x*+13 3x+1 3x+1
> +— -3=2o |5 +— =2.
X —x+4 x" —-x+4 xX'—x+4 x"—-x+4
1
it |1 — > 0ta thu duge
X —x+4
t>0 t>0 t>0 3x+1
= = ot=lo, | 5——=1
?P4+t=2 (t—l)(t+2):0 te{—2;l} x —x+4

<:>3x+1=x2—x+4c>x2—4x+3:0<:>(x—1)(x—3)=0c>xe{1;3}

Dbi chiéu diéu kién, két luan phuong trinh dd cho c¢6 hai nghiém ké trén.

x—2 2x*+3x+4
+ <

X +x+2 X +x+2

Bai toan 157. Giai bat phuong trinh 2 5 (xeR).

Loi gid. ’
bicu kién x > 2. Bat phuong trinh da cho twong duong véi

— 2 — —
2/ 2x 2 +2x2+3x+4_2£3©2 2x 2 N 2x 2 <3
X +x+2 X +x+2 X +x+2 x +x+2
-2
Pit |~ =4, > 0 ta thu dugc
X +x+2

t>0 120 120
& = < 0<r<1
2t+1° <3 |(t-1)(¢4+3)<0  [-3<t<1

o |2 clex2<dixi2eP 1420 (1)
X +x+2

D@ thiy (1) hién nhién. Két luan bat phwong trinh c6 nghiém x>2.

2_
Bai todn 158. Gidi bit phuong trinh 4,| 72 4 X ~2X*4 o Ry,
x"=3x+2 (x—l)(x—2)

Loi gidi.

x>2
-2<x<1
Bét phuong trinh d cho tuong duong véi

x+2 x*—2x+4 x+2 x+2
4 > +— -1<5<4 > +— <5.
x*=3x+2 x"—-3x+2 x*=3x+2 x"-3x+2
2
Pt |12 —¢>0 ta thu dugo
x =3x+2

t>0 t>0 t>0
= =0<r«l

biéu kién {

di <5 (t1-1)(t+5)<0 = [-5<t<1
5 2y 4 x4
PG S P DUGHE. et SR UG C ie? B DO [ PR
x°=3x+2 x"—=3x+2 (x—l)(x—2) <0
X
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x2>4

Két hop véi diéu kién ta thu duoc nghiém
—2<x<0

Bai todn 159. Gidi phuong trinh ——~ +1=—°—  (xeR).

Vx*+3 X’ +3
Lai gidi.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi

S S VR R UG S e SN SR S
Vx*+3 X’ +3 VX' +3 X430 X +3 (43 '

bat =t ta thu duoc
x*+3
2t2+t—1:O<:>(2t—1)(t+1):OQtE{—l;%}
o X 1 x>0 x>0
% == 5 5 = = x=1.
+3 2 4x* =x*+3 xe{-L1}

o
2 2
X =x"+3

x<0
\/f_:—1<:>—x:\/x2+3<:>{ Sxed.
x“+3

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

Bai todn 160. Giai phuong trinh ————+——=2  (xeR).
J2—xt 2-x

Loi gidi.

Diéu kién x* < 2. Phuong trinh da cho twong duong véi

2
3 X X

X 1
—=— +

1
2 + 2 5
2—x 2—x 2

= + =
2 "2_)(?2 2_x2

27 hoe 2(2-¥) 2

2x x?

bat =t ta thu duoc
2—x?
2t+1° =3 (1-1)(1+3) =0 1e{-3;1}.
> x>0 x>0
o t=leox=V2-x" <9 , =, Sx=l.
X =2-x x =1
> x<0 x<0 3
0 t="3cx=-3W2-x" <4 | , & 5 SxX=——.
x> =92-9x 5x*=9 J5
Két hop diéu kién ta thu dugc nghiém le;x:—i.
J5
Bai todin 161. Gidi bt phuong trith —— +1>— > (xeR).
1-x \/l—x2
Loi gidi.
bicukién -1<x<1.
£ \ o - 3x 3x
Bat phuong trinh da cho twong duong véi s—1+22> - = +220
1-x 1-x 1-x 1-x7

3.
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Pit

al —=1 ta thu duoc t2—3t+220©(t—1)(t—2)20<:{;
I-x

> x>0 x>0 2
o (22&x220W-x &

x224—4x2<:> 5x° >4 T
x<0 [x<0

e 1<l x<l-xX | [x20 & x>0 = & x<
{ng—xz <1 ﬁ

Két hop v6i diéu kién ta thu dugc nghiém § =| —1;— |U| —=

ff

2
Bai toan 162. Giai bat phuong trinh —— =+ );_ i 120 >6 (xeR)
S5—x X

Loi gidi.

2
Pidu kign —5 < x < /5. Bién dbi twong duong ——> x 10 g X3 >4
5—x2 5-x° 5 S5—x

. t>1
Dat

— =1t ta thu duge 7+3° 24<:>(t—1)(3t+4)20c{
5-x

5
&S x>, |-
2

x>0 x20
» > lex>Vi-X o o
x*>5-x° 2x?>5

x<0 x<0
" <43 x<45- & o 4
9x> <16.5-16x> <

Két hop didu kién ta thu duge S = {_i. } {\/_ 5.

J5°

;/

Bai toan 163. Giai phuong trinh 3 + ->7 (xeR).
J3-x 3-x
Loi gidi.
2
Pidukién —v3<x<y3.Bibndéi ———+ 0 2554 X 2V o5

V3-x° 3-x V3-x° 3-x
t>1

=tta thu dugc 262 +3r>25< (1-1)(2t+5)20 < 5
3-x° <=9

5 x<0 3
" (ST 2x253-x el NS Xx<-5, .
2 dx 225(3—x) 29

: >0 x>0 3
m (12l x2V3-xT & S 3 x>, |—.
X >3-x xZZE 2

Két hop diéu kién ta thu dugc nghi¢m S = (—\/5; -5, /219} u{ i,\/gJ .

2

Pit

Nhdn xét.
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Cdc bai toan tir 159 dén 163, dang thirc nay da tung xudt hién rat nhiéu tai cdc tai liéu tham khéo khdc, dién
hinh bai toan 161 lan dau tién né xudt hién trong bo aé tuyén sinh Pai hoc nam 1996, tdc gia khong nho ro vi tri de
s6 bao nhiéu, va xudt hién tré lai tai dé thi dw bi 2 Dé thi tuyén sinh Pai hoc khéi D nam 2005, tuy nhién no van
lam khé khong it cdc ban thi sinh trong thao téc thiét ldp an phu.

R , ‘o \ v A . A ax b
Dang tong quat (voi phwong trinh va bat phwong trinh) tam néu nhuw sau + =c.

Nm+n®  mnx’

Pé thiét ldp an phu =t, biéu thirc chita can hoan toan khong thé can thiép dwoc, ré rang can quy biéu

X
2

N m+nx

2 kx? . ax b m m ax mn  x° m

vé dang Thyc hién + ——=— S — —— =c—

b
m+ nx’ m+nx® Jman? m+nx® b b Jman® b m+nx’ b

thirc

x—1 4-2x

Bai toan 164. Giai phuong trinh +——=1 (xeR).
\/x2—3 X =3
Loi gidi.
‘ - - - -1)’
bicu kién |x|>\/§.Phuongtrinhdﬁchotu:ongduongvc’wi X1 —|-42 2X+1:2<:> x| +(x2 ) =2.
JxP-3 x"-3 x’-3 x -3
- x_l 2 t:1
bit =t tathuduge £’ +1=2<(1-1)(t+2)=0<
x’ -3 t=-2
x—1 > x>1
> t=1< =l x—1=vx"=-34 | , S ox=2.
x> =3 x =2x+1=x"-3
- x<1 - 1=
SR DU Sl S IS JE N F DR . oxe L+2y10 -1-210]
NI x°=2x+1=4x"-12 3 3

Két hop diéu kién ta thu duoc ba nghiém ké trén.

3x—2  5x*—6x-2 B

Bai toan 165. Giai phuong trinh +=— 2 (xeR).
Vx* -8 x -8
Loi gidi.
Diéu kién |x| > v/8 . Phuong trinh d cho tuong duong véi
6x—4 +10x2—12x—4_4<:> 6x—4 +10)62—12x—4_1_3
N s s
_ 2 _ 2 (3x-2)
e 3X-2  9x 212x+4:3©2_ 3x-2 +( x2 ) _3
\/x2—8 x° =8 \/x2—8 x°=8
bat szi:ttathuduqc 20+1° =3 (t-1)(t+43) =0 1=1;t =-3.
x -8
> 3x>2 ng
o (=l3x-2=VJx"-8& 0x? 12544’ 8<:> 3 oS xed.
TISATAEETO gy S 1251220
< x<—
x__
¢ 1=3ex-2=3 Y-8 3 o fg@xe@.
x> —12x+4=9x>-72 x:?
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bai tdp néing cao va mét sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gi4o duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
Mt 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Ding Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Van Ha — Pham Vian Hap
—Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Le Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bi gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidai phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Gido duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diing; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tép 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va liong gidc.
Cung Thé Anh; NXB Gigo duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB Dai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Phan Buc Chinh — Vii Duong Thuy — Pao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
H¢ phwong trinh va phwong trinh chira can thurc.
Nguyén Vii Luong — Pham Vin Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao l6p 10 hé THPT Chuyén truc thudc dai hoc va THPT Chuyén cdc tinh thanh.

23. Dé thi tuyén sinh vao I6p 10 hé THPT hé dai tra cdc dia phwong trén toan quéc.

24. Dé thi hoc sinh giéi mén todn khoéi 8 dén khoi 12 cdc cdp.

25. Dé thi tuyén sinh Pai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi ky.

26. Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam bg (1995 — 2013).

27. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Cdc dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mt 56 trang mang hoc tip thong qua facebook; twiter;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH PAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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TAI LIEU THAM KHAO TOAN HQC PHO THONG

xXyz

_ CHUYEN PE ‘
PHUONG TRINH VA BAT PHUONG TRINH

LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4)
TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH
CHU PAO: SU DUNG HAI AN PHU DPUA VE PHUONG TRINH PONG BAC - PANG CAP
e DAT HAI AN PHU - PHUONG TRINH PONG BAC BAC HAL

e DAT HAI AN PHU - PHAN TiCH NHAN TU.
e BAI TOAN NHIEU CACH GIAL
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“Non song Viét Nam co tré nén twoi dep hay khong, din toc Viét Nam co buwdc toi dai vinh
quang dé sanh vai voi cac cwong quoc nam chau dwoc hay khong, chinh la nho mot phan lon ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Hé Chi Minh).

«...Tiéng giay gé vang lén mét am diéu déu din, rit khé nhén ra trong tiéng xe ¢ én ao va
dong thac dm thanh cua thanh phé. Nhung 6 giita hai bude di vdi va, nguwéi ta van cé thé nghe
thay né. Ciing giong nhw vao mét gidy phit it ngo nhat, nguoi ta sé nhdn ra nhu’ng héi ém xa
tham ciia cudc doi, ciia khodng thoi gian trang diép 6 phia sau lung méi nguwoi.”

(Chang trai trén san thwong — Duwong Thu Huwong).
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

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

TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH

Trong chwong trinh Toan hoc phd théng nuéc ta, cu thé 1a chwong trinh Pai s, phwong trinh va
bat phwong trinh 1a mot ndi dung quan trong, phé bién trén nhiéu dang toan xuyén subt cac cép hoc,
ciing 1a bd phan thwong thiy trong cac ky thi kiém tra chat lwong hoc ky, thi tuyén sinh I16p 10 THPT, thi
hoc sinh gidi mén Toan cac cap va ky thi tuyén sinh Dai hoc — Cao dang véi hinh thirc hét sirc phong
phu, da dang. Mac du day |a mot dé tai quen thudc, chinh thdng nhung khéng vi thé ma gidm di phan
tha vi, nhiéu bai toan co ban tang dan dén mirc khé tham chi rat kho, véi cac bién déi dep két hop nhiéu
kién thirc, k§ ndng van lam khé nhiéu ban hoc sinh THCS, THPT. Ngoai phwong trinh dai sé bac cao,
phwong trinh phén thire hiru ty thi phwong trinh chira can (con goi la phwong trinh v6 ty) dang duoc
doéng dao cac ban hoc sinh, cac thdy co gido va cac chuyén gia Toan phdé théng quan tdm siu sic.
Chuwong trinh Toan Pai s6 Iép 9 THCS bwéc dau gidi thiéu cac phép toan véi can thirc, ké tir d6 can
thirc xuat hién hiu hét trong cac van dé dai sé, hinh hoc, lwong giac va xuyén subt chwong trinh Toan
THPT. Sy da dang vé hinh thirc clia I&p bai toan can thirc dat ra yéu ciu cap thiét Ia lam thé nao dé
don gian héa, thuc té cac phwong phap gidi, ki ndng, meo mwc da hinh thanh, di vao hé théng. Vé co
ban dé lam viéc v&i I1&6p phuong trinh, bat phwong trinh vo ty ching ta wu tién khir hodc gidm cac can
thirc phirc tap cua bai toan.

Phép st dung an phu |a mét trong nhitng phwong phap co ban nham muc dich do, ngoai ra bai
toan con tré nén gon gang, sang sta va gilp chung ta dinh hinh hwéng di mét cach 6n dinh nhat. Déi khi
day ciing 1a phwong phap tbi wu cho nhiéu bai toan cdng kénh. Tiép theo ly thuyét st dung an phu can
thirc (cac phan 1 dén 3), két thic y twdng str dung moét can thirc duy nhat, tac gia xin trinh bay téi quy
doc gia ly thuyet st dung an phu can thirc (phan 4), cha yeu xoay quanh mét I&p cac bai toan chira can
thirc dwoc gidi thong y twédng st dung hai an phu dwa vé phwong trinh ddng bac — dang cap bac hai co
ban két hop phan tich nhén t& — phwong trinh tich. Ky nang nay dong hanh cung viéc giai hé phuong
trinh hiru ty ddng bac — dang cép, hé phuong trinh chira cin quy vé dang cap, ngay mot nang cao ky
nang giai phwong trinh — hé phwong trinh cho cac ban hoc sinh.

Mirc dd cac bai toan da nang cao moét chut, do dé do kho da tdng dan so véi cac phan 1 dén 3,
ddng nghia ddi hdi sy tw duy logic, nhay bén két hop véi vén kién thirc nhat dinh cha doc gid. Tai liéu
nhd phu hop véi cac ban hoc sinh I¢p 9 THCS 6n thi vao I&p 10 THPT dai tra, 1&p 10 hé THPT Chuyén,
cac ban chuén bj bwéc vao cac ky thi hoc sinh gidi Toan cac cap va dv thi ky thi tuyén sinh Pai hoc —
Cao dang mén Toan trén toan qudc, cao hon 13 tai liéu tham khdo danh cho cac thay c6 gido va cac ban
tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Nim viing cac phép bién dbi dai s co ban (nhan, chia da thirc, phan tich da thirc thanh nhén ti, bién ddi
phan thire dai s6 va can thuc).
Ky nang bién dbi tuong duong, nang 1y thira, phén tich héng déng thtrc, thém bot.
Nam viing 1y thuyet bat phuong trinh, ddu nhi thic bac nhat, ddu tam thirc bac hai.
Nim ving kién thtrc vé da thirc ddng bic, cac thao tac co ban véi phuong trinh mot an phu..
Budgc dau thuc hanh giai va bién luan céc bai toan phuong trinh bac hai, bac cao véi tham $6.
Str dung thanh thao cac ky hiéu logic trong pham vi toan phd thong.

AN

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN DANG TIEN PONG - QUAN POAN BOQ BINH



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

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

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

Loi gidi 1.

Diéu kién x> % :

Nhan xét x(x2 +6x— 3) >0,Vx 2> % . Phuong trinh da cho twong duong voi
xt+30x% +12x° —36x+9=16x2(2x—1)(:)x4 —20x° +46x* —36x+9=0
o ¥ (x—1) ~18x(x 1) +9(x~1)" =0
& (¥ ~18x+9)(x~1)" =0 = x e {9-6v2;1,9+6V2}

Péi chiéu didu kién thu dugc nghiém S = {9 —672;1,9+ 642 } .

Loi gidi 2.

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

4x(x—1Y
4x(x—x/2x—l):3x2—6x+3<:>x+(—\/T_)1:3(x—1)2

x=1

x=32x-1  (*)

S xe {9 —6\2 ;9+ 672 } . B6i chiéu diéu kién ta thu duoc ba nghiém.

& (x-1)’(32x-1-x)=0

Tacé (*)@{X;O
x —18x+9=0
Léi gidi 3.
Diéu kién xZ%.
Phuong trinh da cho twong duong véi x* —4xv2x -1 +3(2x-1)=0.
bat \/2)6——2)/ (yZO)thudu’qc x” —4xy+3y° :O<:,>x(x—y)—3y(x—y):O<:>(x—y)(x—3y)=0

x>0 x=0
o x—y=0ox=Vv2x-le1 | = , ©x=1.
x =2x+1=0 (x—l) =0
x>0

x> =18x+9=0

. x—3y=0<:>x=3x/2x—1<:>{ @xe{9—6ﬁ;9+6ﬁ}

Péi chiéu véi didu kién x > % , két luan tap nghiém S = {9 —632;1:9+ 642 } :
Lai gidi 4.

A 1 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

=3J2x-1
X —4x2x—-1+4(2x-1)=2x-1(x=2+2x-1 2: 2x—1 2<:> o
\ (2x-1) (x-22x-1) =(V2x-1) | "

x>0

x> —18x+9=0

% V(’)rix=3x/2x—lc>{ @xe{9—6ﬁ;9+6ﬁ}.
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LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 5

x>0 x>0

< Vé’ix:\/2x—1<:>{ - @{ = x=1.

X =2x+1=0  |(x-1)=0

Péi chiéu véi didu kién x > % , két luan tap nghiém S = {9 —632;1:9+ 642 } :

Nhin xét.

o Loi gidi 1 va 4 sir dung phép bién déi twong dwcong thuan tiy, trong dé 16i gidi 1 ndng lily thira truc tiép cé
kém theo diéu kién hai vé khong am théng qua nhdn xét dya trén diéu kién. Loi gidi 4 thém bot hang tr dwa
vé hiéu hai binh phwong ciing cho két qua nhanh chéng.

o Loi gidi 2 dua trén phép nham nghiém, sir dung dang thirc lién hop dwa phwong trinh da cho vé dang tich,
tac gid da trinh bay tai Ly thuyét sir dung dai livong lién hop — truc can thirc — hé tam thoi.

o Loi gidi 3 la huéng trong tdm cua tai lidu, méc di chi siv dung mét an phu y nhung thuwc té dwa phirong
trinh dd cho vé phwong trinh hai an x va y. Céc ban cé thé thdy da thirc hai an x* —4xy +3y*dé dang phdn
tich thanh hai nhdn t, cu thé la (x—y)(x—3y).

oSG di nhuw vy vi ddy la dang phwong trinh hai an dong bdc hai x* —4xy+3y* =0. Ngodi cdch gidi trén,
cdc ban cé thé tham khdo thém cdch trinh bdy ciing ban chdt sau
Bién doi ve..... x* —4xy+3y* =0.

1 .
Xet y=0&x= 5 khong nghiém dung phwong trinh ban dau.

2
Xét trwong hop y # 0 thi ta cé x* —4xy+3y° =0<:>(£j —4(ij+3=0
y y

t=1 - x=~2x-1
x=32x-1

Dt ~=ttacé i’ —4t+3:0<:>(t—1)(t—3):0c{
y
Bai toan 2. Gidi phuong trinh 3(x*~1)+4x=4x/4x-3  (xeR).
Loi gidi 1.
Diéu kién x> % . Phuong trinh d3 cho twong duong v&i 3x” +4x -3 =4x/4x-3.

X=Yy

bat V4x-3 =y (yZO)thu duoc 3x* —4xy+ )’ :O<:>()c—y)(3)c—y):0c:>{3
xX=Yy

>0
* < xe{l;3}.

. x:y<:>x:\/4x—3<:>{

X’ —4x+3=0

>0

X
. 3x:y<:>3x:x/4x—3c>{

Ox’ —dri3—0 (H¢ v6 nghiém).
So sanh diéu kién x > % ta thu duogc tap nghiém S = {1;3} .

Loi gidi 2.

Diéu kién x > % . Phuong trinh d4 cho twong duong véi

—J4x-3
3x2+4x—3=4xx/4x—3©4x2—4xx/4x—3+4x—3=x2<:>(2x—\/4x—3)2=x2c>x o

3x=+4x-3
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x>0
S x=dx-3 & ) <:>xe{1;3}.
x —4x+3=0
x>0
@ 3x=N4x-3&9 (Hé vo nghiém).
O9x"—4x+3=0

So sénh diéu kién ta thu dugc tap nghiém S ={1;3}.
Loi gidi 3.
Piéu kién x > % . Nhan xét x > % = (3x2 +4x— 3) x > 0. Phuong trinh da cho tuong duong voi
9x* +24x° —2x% —=24x+9 =16x" (4x—3) < 9x* —40x° +46x° —24x+9=0
o (x-1)(x-3)(9% -4x+3)=0 {xil
x=3
Két hop diéu kién thu duoc hai nghiém, S ={1;3}.
Loi gidi 4.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
4x (xz —4x+ 3)
x++/4x-3

4x(x—x/m>:x2—4x+3<:>

=x’—4x+3 e (¥ —4x+3)(\/4x—3—3x)20.

5 x=1

. x —4x+3=0
x=3
x>0

" Sx=VAx-3&g
9x"—4x+3 =

Doi chiéu diéu kién ta thu duoc tap nghiém S ={1;3}.

0 (H¢ v6 nghiém).

Bai toan 3. Giai bat phuong trinh 2x” —3x+2 < x+/3x -2 (xeR).
Loi gidi 1.
Diéu kién x> % Pt V3x—2=¢ (¢20), ta thu dugc

2x* =1 Sxt<:>2x(x—t)+t(x—t)SO©(2x+t)(x—t)SO (*).

X
;120=2x+1>0.Dodo6 (*) o x—1<0=x<3x-2 < 3 &1<x<2.
x*=3x+2<0

Taco x>

W | N

Vay bat phuong trinh da cho c6 tap nghiém S = [1; 2] .
Loi gidi 2.
Diéu kién x> % . Bit phuong trinh da cho tuong duong véi
8x2 —12x+8 <4x\3x—2 < 9x? <x +4x\3x -2 +4(3x-2)
= (3x)2 < (x+2M)2 = (2x+M)(x—M) <0
3x=22

<:>x—\/3x—2£0©{ =1<x<L2

x2=3x+2<0
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Vay bat phuong trinh da cho c6 tap nghiém S = [1; 2] .

Loi gidi 3.

g 2
biéu kién ng.

Nhéan xét x > % = (2x2 —3x+ Z)x > 0. Bat phuong trinh di cho trong dwong voi

4x" +(3x-2) —4x? (3x—2) < x*(3x-2)

& dx* 527 (3x-2)+(3x-2)" <0

e (¥ -3x+2)(4x* -3x+2)<0 (1)

2
Taco 4x2—3x+2=4(x—§j +%>O,VxeR nén (1)<:>x2—3x+2£0<:>1£x£2.

Vay bat phuong trinh da cho ¢6 tap nghiém S =[1;2].

Loi gidi 4.

A 2 .
biéu kién x > 3 Bat phuong trinh da cho tuong duong véi

x(x—\/3x—2)+x2 -x+2<0<
(x2—3x+2)(2x+\/3x—2)

=

x++3x-2

<0

x(x2 —3x+2)

xX++3x-2
(2)

+x2=3x+2<0

Nhan xét x2§:>2x+\/3x—2 >0;x++3x—2>0.Do dd (2)<:>x2—3x+2S0<:>ISxS2.

Vay bat phuong trinh di cho c6 tap nghiém S = [1; 2] .

Bai toan 4. Giai bit phuong trinh 4x” +3x+3 <8xx+1

Loi gidi 1.
bicu kién x> 1.

Bit phuong trinh da cho tuong duong voi 4x” —8xvx+1+3(x+1)<0.

(xeR).

bat Vx+1=y (yZO)thu duoc 4x° —8xy+3)’ <0< 2x(2x—3y)—y(2x—3y)£0<:> (2x—y)(2x—3y)£0

{2x—y£0 2x <A/x+1

° < f—

2x=3y20 | 2x>3x+1
{2x—y20 2x2>+/x+1

° = e
2x=3y<0  |2x<3Vx+1

Két luan tap nghiém S = {1 A ;g/ﬁ ;3} .
Loi gidi 2.

Di’éu kién x>-1.

Bat phuong trinh da cho twong duong véi

x20

4x* —x—-1<0
4x* —9x-9>0
x>0

4x* —x-120
4x*> -9x-9<0

(HE vo nghi€ém).

1+

\/ﬁéxé3.

8
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43 —Bexr 1+ 4(xt 1) Sxtl e (2r-2x 1) (Vo) o (20-3Va+1)(2x—Va+1)<0

Xét hai truong hop

. 2x <A/x+1
e @
2x>3Vx+1

x>0

4x* -9x—-9>0

x>0

x+1 5
4x°—x—-120

. 2x >
% =
2x<3x+1 8

4x*—-9x—-9<0

1+\/ﬁ_3}
8 |

Két luan tap nghiém S = {

Loi gidi 3.
Didu kién x> 1.

1+\/ﬁ
=

4x> —x—1<0 (Hé vo nghiém).

<x<3.

Nhan xét ring 4x +3x+3>0,Vx € R . Bt phuong trinh da cho twong dwong voi

x>0
16x* +9(x+1)° +24x2(x+1)ﬁ64x2(x+1)<:>

x>0
16x" —40x (x+1)+9(x+1)’ <0

x>0
x>0 _nggl_\/ﬁ 14417
S ) 5 = 4 g & <x<3
(4% —x—1)(4x* =9x-9) <0 /e 8
1+ 173x§3
8
So sanh diéu kién, Kkét luan tap nghiém cAn tim S :{1+;/ﬁ;3}
Bai toan 5. Giai bat phuong trinh /2 —x + x> ~— (xeR).
x
Loi gidi.
bi€ukién 0#x<2.
Bat phuong trinh da cho twong duong véi
2 v 2-x=2(2- X—=V2=x)|x+2v2—-x
AR P er 1) NN Gl bl Gl ol P
X x
Xét hai truong hop
0<x<2
& 1<x<2.

e (0<x<2=>x+2V2—-x>0.Khido (*)<:>x—\/2—x20<:>{

o x<0=>x—-+v2—-x<0; (*)<:>x+2\/2—xZO<:>2\/2—x2—x<:>{

Két lugn nghiem § =| -2-24/3;0)U[1;2].

Bai todn 6. Giai bt phuong trinh 3x” +2x+7 =3(x+1)Vx’ +3

Loi gidi 1.
biéukién xeR.

X +x=2>0
x<0

) & -2-2/3<x<0.
X +4x-8<0

(xe]R).
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Phuong trinh da cho twong duong véi (x +1)2 =3(x+1)VxP+3+ 2(x2 + 3) =0.

bat x+1=a;vVx*+3=b (b>0). Phuong trinh trén tro thanh
a=>b

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

x=>-1
o a=bhox+l=VJxr"+3< 5 s Sx=1.
X +2x+1=x"+3

> x>-1 x>-1
o g=2bSx+1=2Vx"+3&

3x* —2x+11=0 (HE vo nghicm).

X +2x+1=4x" +12
Vay phuong trinh d cho c¢6 nghiém duy nhat x=1.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
3(x+1) =3(x+ )V 3 =dx—d e 3(x 1) x+1-Va 43 ) =4 (x-1)

c>6(x+1)(x—1) x=1

x+1++x*+3

x>-1 {xZ—l

=4(x-1) & (x-1)[2 x2+3—x—1)=0<:>|:
x+1=24x"+3

= H¢ v6 nghiém).
x4 2x+1=4x" +12 3x* —2x+11=0 (e ghiém)
Vay phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 3.
biéukién xeR.
Phuong trinh da cho twong duong véi

1207 +8x+28=12(x + )V’ +3 < 4(x” +2x+1) = 12(x +1)Vx’ +3+9(x" +3) =x" +3

2 2 +1=2x"+3
<:>(2x+2—3 x2+3) :(\/x2+3) ol *
x+1=+x"+3

x>-1 {xZ—l

Véi x+1=2 x2+3<:>{

0 (H¢ v6 nghiém).

3x2 —2x+11=

x4+ l=20+3 o ) )
X +2x+1=4x"+12

x>-1
. x+1:\/x2+3<:>{ sSx=1.

X2 +2x+1=x"+3
Viy phuong trinh d cho c¢6 nghiém duy nhat x=1.
Loi gidi 4.
bicukién xeR.

Nhén xét 3x% +2x+7 =2x" +(x+ 1)2 +6>0,Vx e R. Phuong trinh d3 cho twong duong véi
x+1>0
Ox* +12x° +46x +28x +49 =9 (x +1) (x +3)

x>-1 x>-1
= = S x=1
360 5x2 4+13x-11=0 | (x—1)(3x* —2x+11)=0
Vay phuong trinh da cho c6 nghiém duy nhat x=1.
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10

Bai toan 7. Giai phuong trinh 7x NS N (xeR).
X

Loi gidi 1.
bicu kién x#0.
Phuong trinh da cho twong duong voi
Tx>+x42=TxIxX" +x+2 S x> +x+2-TxVx’ +x+2+6x" =0 (1).
bat Vx’ +x+2 =t (¢#>0), phuong trinh (1) tré thanh
7 —Txt +6x° =0(:)t(t—x)—6x(t—x):0<:>(t—x)(t—6x):0

x20
{\/x2+x+2—x ¥ Hx+2=x" 1++/281
<~ FX=—

=

X +x+2 =6x x20 70
i X’ +x+2=36x"
Két luan phuong trinh da cho c6 tap nghiém § = {%} .
Loi gidi 2.

Diéu kién x # 0. Phuong trinh di cho twong duong véi

TxX?+x+42=Txvx’+x+2 < 28x* +4x+8=28xVx* +x+2
2
<:>4(x2+x+2)—28x\/x2+x+2+49x2:25x2<:>(2 x2+x+2—7x) :(S)C)2
(x>0
Vi +x+2=x X +x+2=x 1++/281
= = SoX=—".
Vx +x+2 =6x {XZO 70

X+ x+2=36x"

1++/281
70 '

Vay phuong trinh d cho c6 nghiém duy nhat, hay S = {

Loi gidi 3.
bicu kién x#0.
Phuong trinh dd cho twong duong véi 7x° +x+2 = 7xx* +x+2 (*).

Nhan xét 7x* +x+2>0Vx € R nén

x>0
()= {49)& +14x° +29x% + 4x + 4 = 49%7 (x2 +x+2)

x>0 x>0 1++/281
= X 5 = 5 SxX=—"—
3560 +69x° —4x—4=0  |(x+2)(35x —x-2)=0 70
Két luan phuong trinh da cho c6 tap nghiém § = {%} .
Loi gidi 4.
bicu kién x#0.
Phuong trinh da cho twong duong véi
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7x2-|-x+2 =TxJx? +x+2 <:>7(\/x2+x+2—x):x+2

X X

x=—2 x:—2

x20 S| 14281
35x2—x-2=0 70

7(x+2) x+2 |[xX=-2
= = =
x> +x+2=6x {

=
VX +x+2+x X
1+\/281}

Thir lai nghiém, két luan S :{ -0

2
Bai todn 8. Giai phuong trinh 6’”—4;”8 =525 +3 (xeR).
X+

Loi gidi.
biéu kién x # —1. Phuong trinh da cho twong duong voi

6x° +4x+8="5(x+1)v2x* +3
2(x7 +2x+1)=5(x+1)V2x" +3+2(24" +3) =0
& 2(x+1) =5(x+1)V2x" +3+2(2x* +3) =0

bat x+1=u;v2x’ +3 =v (v>0) thu duoc

u=2v
2u2—5uv+2v2:0c>(u—2v)(2u—v):0<:>{
v=2u
Xét cac truong hop
x>-1 x2-1 )
Vi ou=2vey , , (Hé v6 nghiém).
X +2x+1=8x"+12 Tx=2x+11=0

v v=2u<:>{

x>-1 {xz—l —4+\/ﬁ

) Iy - ) =X
27 +3=4(x" +2x+1)  [2x° +8x+1=0 2

—4++14

Déi chiéu diéu kién két luan phuong trinh dé bai ¢6 duy nhat nghiém x = >

Bai toan 9. Giai phuong trinh x° —5x+/2x -3 +4(2x—3) =0 (xeR).
Loi gidi.

Diéu kién x> % :

bat V2x—-3 =y (y>0) thi phuwong trinh da cho tr6 thanh

X=Yy

x* =5xy+4y° =O©(x—y)(x—4y):0c>L:4y

x>0
()c—l)2 =—
:>xe{16+4«/§;16—4\/ﬁ}.

Vo nghiém).
x> =2x+3=0 2( ghicm)

x=>0
. x:y<:>x=\/2x—3<:>{ 5 <:>{

x>0
" x=dyox=4V2x-3<9
x —32x+48=0

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.
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Bai toan 10. Giai bat phuong trinh 5x” +2x+2 < 5xv/x* +x+1 (xeR).
Lai gidi.

biéukién xeR.

Bét phuong trinh di cho tuong dwong voi 3x* —5xvx? +x+1+ 2(x2 + X+ 1) <0.

2
bat x2+x+l=y(y>0):>§y<y.Thuduqc

3x° =5xy+2y° <0< 3x" —3xy—2xp+2y° <0

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

Nhéan xét y>0;§y£x£y:>x>0.Xéthaitru(mghqp

4(x* +x+1)<9x? T _4x—-4>
o 2y<3x& ( ) & > x 0<:>x22+2\/6.
x>0 x>0 5
- x>0 0
o xy&e S x>0.
d X<t +x+1

Két hop hai truong hop ta c6 nghiém x> 0.

Nhdn xét.

Cac bai toan tir 2 dén 10 déu dwoe giai bang khd nhiéu phwong phdp, bao gom bién doi tirong dwong (ndng
lity thira truc tiép, thém bét duea vé hiéu hai binh phuong), sir dung dang thirc lién hop va trong tam la dat

an phu khong hoan toan.

Diém dac biét trong cac bai toan trén, khi dat an phu hoan toan (hoac khong hoan toan) déu duwa vé cac
phirong trinh (hodc bdt phwong trinh) bdc hai cé tinh chdt dong bdc bdc hai ax® —bxy +cy* =0, thao tic
phdn tich nhan tir tré nén don gian. Cdc ban c6 thé lya chon mét trong cdc phwong dn sau

mx = ny

px=qy

= Xét truong hop y =0 (hodc x =0) ¢ la nghiém ciia phwong trinh ban dau hay khéng.

= Tinh nghiém, dwa triyc tiép vé nhén tir (mx - ny)(px - qy) =0

Xét truong hop y #0 (twong img x #0), chia hai vé cho y* # 0 thu dwgc

a(ﬁj —b(ij+c=0 (twangt’mgc(lj —b(lija:O).
y y X X

Dat Xy (twong ung b t) quy vé phirong trinh co ban at* —bt+c=0 (ct* —bt+a=0).
X

Quan sdt thdy tinh chat dong bdc, dat truec tiép x = ky dua vé
y=0
ak®> —bk+c=0

Suy ra hai trwong hop Giai phwong trinh bdc hai an k sé thu dwoc ty I¢ gitta x va y. )
Luu y do vai tro cua x va y binh dang nén cac ban co thé chia cho x hoac y ma khong anh hwong t0i két qua
cua bai toan. Neéu bai toan la bat phwong trinh thi trudce khi chia can xét dau cua y (twong ung x). Tuy theo
tirng trieong hop c6 thé chon phép chia hop 1y va tiét kiém nhat, sir dung cdc ddnh gid théng thuwong dam
bao cho 1o gidi dwoc gon gang (dién hinh bai todn 10).

ak’y* —bky” + ¢y’ :0<:>yz(ak2 —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

l.
2.

® N kW

10.

11.

12.
13.

14.
15.

16.

17.

18.

19.
20.

21.
22.

23.
24.
25.

26.
27.

28

45 +12x =9+ Tx\/4x -3 .

2 ax+2=5y rxrl.
x

4% +10x+5> dxy/x? +4x+2 .
S5VA—x+x* —dx+4=6(2-x)V4-x
76 +4x+10< 7 (x+2)Vx +1.
x«/g+2(l—x)=x2

6x° —6x+5<5(x—1)V2x" +2x+1.

2008x” —4x +3=2007xv/4x -3 .

2
Mggﬂ/ﬁ +1.

x=2

6x° —)c221+(x—3)\/x2 +x—-6.
2012x+£:2011\/5x—4 +5.
X

X +11x+42=2x11x+42 .

4% +12x\1+x > 27(x+1).

4x* +1+5x/1—-x =x.
(3x—1)(3x+1)—8x\/x+1 =Xx.

7+3(1—x)\/2—x =x"+2x.

6x—3+336 XX =3x+2.
X

3x+4—i=7 x—1.
x

5x% =5xVxt+x+4+2x+5=0.

2
3x +22x+47£7m'
x+3

2x° —3x+2=xV3x-2.
2()c2 +6)—5x\/6—x <2x.

2(x+1) =7(x+1)Va—x +4=x.
562 =5xvxt+x+1=x+1.
3x+5(1+§j<8\/3+x .

X

9x® +8x+9=9(x+1)v2x* +1.
12+45(x—2)v3x* +x > 5x* +20x.

3x+l+2=3\/x2+4x+2.
X
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Bai todn 11. Giai phuong trinh x” +5x+7 =7vx’ +1 (xeR).

Loi gidi 1.

bicu kién x> 1.

Phuong trinh di cho twong dwong v&i x> —x+1-7Jx+1A/x* —x+1+6x+6=0.

Pit VX' —x+1l=u;x+1=v (u>0;v20) ta thu duoc u2—7uv+6u2:0<:>(u—v)(u—6v):0<:>{
2 XZ—I x=0
o yu=vVJx —x+l=vx+l< &
X

U=y

u=06v

X —x+1=x+1 2

> ]
. uebre T il /—Hl@{x e {37+\/150 37— \/150}

x*=37x-35=0 2 2
Vay phuong trinh da cho c¢6 nghiém S = {0;2 37+ 2150 37 2150 } .

Loi gidi 2.
bicu kién x> —1.
Nhan xét x* +5x+7>0VxeR.
Phuong trinh da cho twong duong voi
x*+10x° +39x7 +70x+49 = 49(x* +1) & x* =39x° +39x” +70x =0

37 +/1509 37- \/150}

-2)(x*=37x-35)=0 0;2;
< x(x )(x X ) @xe{, 5 5

37+\/1509_37—\/1509}
2 '

Vay phuong trinh da cho c¢6 nghiém S = {O; 2; 5

Nhdn xét.
Loi gidi 1 ddt dn phu dua vé phwong trinh dong bdc bdc hai véi hai an u va v. Poi voi cde cdn thire ¢é thé khai
phuwong theo hang dan thure, cdac ban chu y

a'+b’ =(a+b)(a’ —ab+b*)va a’ —b' =(a—b)(a’ +ab+b).

Bai todn 12. Gii bit phuong trinh (x—1)"+3 <2vx* ~1 (xeR).

Lévi gii I.

biéu kién x>1.

Bit phuong trinh da cho tuong duong véi x* —2x+4<2vx’ -1 & x* +x+1-24x" +x+14/x -1-3(x-1) 0.

bat Vx* +x+1=u;vx—1=v(u>0;v>0) thu duge
u® —2uv—3v* SO@(u+v)(u—3v)SO<:>u <3veadxi+x+1<3¢x—1

x2>1 x2>1
<:>{ <:>{ <:>4—\/g§x§4+\/g

X +x+1<9x-9  |x*—-8x+10<0
Két luan tap nghiém S :[4—\/6;4+J8]
Lo gidi 2.
bicu kién x>1.
Nhan xét (x— 1)2 +3>0Vx e R . Bt phuong trinh da cho twong dwong vai
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X' =4 +12x7 —16x+16<4x’ -4 <= x* =8x* +12x* —=16x+20<0
<:>(x2—8x+10)(x2+2)£O<:>4—x/g£x£4+«/g

Két luan tap nghiém S = [4 —\/6;4 +\/g] .
Loi gidi 3.
bicu kién x>1.
e  Xét truong hop x =1khong thoa min bat phuong trinh ban dau.
e Xét truong hop x > 1, bat phuong trinh da cho twong dwong voi
2(x3 —x’ +2x—2)
\/ ¥ —1-x+1

x—1 2x-2 24x

c>x2+2é2(x2+2) N >1 >1 (*)

VP =1-x+1  x —=1-x+1 \/x +x+ —\/T

2
Nhan xét: Vx> +x+1-vJx—-1= X +2 >0Vx>1.Dod(')
VX2 +x+1++/x—

( )<:>2\/_1>\/x +x+l-vx-13/x—12x +x+l<:>{

Két luan tap nghiém S = [4—\/6;4+J€]

Nhdn xét.

e Bai todn 12 thudc I6p bat phwong trinh giai dwgc thong qua phép dat an phu, dua vé phiong trinh ddng bdc
bdc hai, két quda phan tich nhan tir rat dep mdt. Ti rong thao tac giai bat phuong trinh, cac ban can chi y
diéu kién xdc dinh (hodc diéu kién cé nghiém), diéu kién cia dn phu dé giam thiéu cdc truong hop xay ra,
giam nhe tinh toan va lam cho loi gidi tro nén suc tich.

o Loigiai 2 sw dung phep nédng liy thiva triee tiép (sau khi nhdn xét hai vé khong am,).

» Loi giai 3 sur dung ddng thire lién hop, nhém hang tur phan tich thanh thira so, gian woc dua vé bat phirong
trinh chita an & mau thire. Tuy nhién, sir dung linh hoat dang thike lién hop "thém mét lan", hé qua thu dwoc
da tro nén don gian.

X 42<2x—2+20x —1 <:>x2+2é2(\/x3—1+x—1)<:>x2+2S

<:>xe[4—\/g;4+\/g]

x*—8x+10<0

Bai toan 13. Giai bat phuong trinh x* +13+3vVx’ +2x-329x  (xeR).
Loi gidi 1.
Pidukign x’ +2x-320< (x—1)(x* +x+3) 20> x 21.

Bat phuong trinh da cho twong duong v6i x* +x+3+3vVx—1Lyx> +x+3-10(x-1)2 0
bat Vx’+x+3 =a;vx—1=b (a>0;6>0)thu dugc
a2+3ab—10b2ZO@a(a+5b)—2b(a+5b)ZO@(a—2b)(a+5b)ZOc>a—2b20
x>1
SN +x+322Ux-1 & 5 S x>l
x =3x+72>0
Vay bt phuong trinh di cho c6 nghiém S = [1; +oo) .
Loi gidi 2.
Pidukién x’+2x-32 0 (x—1)(x* +x+3) 20 x 21
Bét phuong trinh di cho tuong dwong voi 3vx* +2x—3 > —(xz —Ox+ 13) (1).
e Xét x* —9x+13>0, bit phuong trinh (1) nghiém dung.
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o Xét x*-9x+13<0,tacod
(1 x2-9x+13<0 x> —-9x+13<0
=
) 9(x +2x— 3) X 18 410727 — 2345 4169 X' —27x° +107x% = 252x+196 <0

*
(x2—3x+7)(x2—24x+28)£0<:> ¢ o24ri2820 )
Ta cod x2—9x+13£0;x21:>x2—9x+13—15(x—1)£0c>x2—24x+28£0.

x> =9x+13<0 x> —9x+13<0
=

Vay (*) nghiém dung véi x” —9x+13<0.
Keét hop hai truong hop, (1) nghi¢m dang voi moi gié tri X thudc tap xac dinh, hay x >1.
Loi gidi 3.
Pidukién x’+2x-32 0 (x—1)(x* +x+3) 20 x 21
Bét phuong trinh d cho tuong duong véi
3(x —4x* +10x -7
x2—3x+7+3(\/x3+2x—3—2x—2)20c>x2—3x+7+ ( )20

VX +2x-3+2x+2
3(x—1)

VX +2x=3+2x+2

> 0. Vay (2) nghiém ding véi x >1.

3()6—1)()62 —3x+7)
VX +2x=3+2x+2

Nhan xét x* —3x+7>0VxeR;x>1=1+

< xr-3x+7+

20<:>(x2—3x+7){1+ >0 (2)

3(x—1)

N +2x-3+2x+2

Két luén tap nghiém S =[1;+x).

Nhdn xét.
= Loi giai 1 su dung phép dat an phu dwa vé bat phirong trinh dong bdc (dang cdp) bédc hai. Khi d6 véi diéu
kién méi ciia dn, ching ta dé dang ldp ludn loai bo mot truong hop.
= Loi gidi 2 ndng liy thira truc tiép, thu dwoc bat phirong trinh da thire bdc 4, sir dung hé s6 bat dinh dwa vé
nhén tie. Cdc ban chii y két hop diéu kién xdc dinh dé tranh dwoc cdc phép bién déi cin thire phire tap.

Bai todn 14. Gii bat phuong trinh 3x” +27> 74/x’ +x-10 (xeR).
Loi gidi 1.
Pidukién x’+x-1020 < (x—2)(x* +2x+5)2 0> x 22,

Bét phuong trinh di cho tuong duong voi 3(x2 +2x+ 5) —6(x—2)27Vx*+2x+5x-2

Pit VX +2x+5 =u;x -2 =v (u213;v20),quyvé
3u2—7uv—6v2ZO<:>3u(u—3v)+2v(u—3v)20<:>(u—3v)(3u+2v)20<:>u23v
x=>2
SV +2x+5230Wrx-2 < 5 S x=22
x —=T7x+2320
Két luén tap hop nghiém S =[2;+%).
Lo gidi 2.
Pidukién x* +x-10>0 < (x—2)(x2 +2x+5) >0 < x > 2. Bt phuong trinh di cho tuong duong véi
Ox* +162x% +729 > 49x° +49x — 490 < 9x* —49x” +162x* —49x+1219>0

& (¥ = 7x+23) (95" +14x+53) 20 (1)
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Tacod x* —7x+23>0Vx e R;9x* +14x +53 > 0Vx € R nén (1) nghiém diing v&i moi gid tri x thudc tap xac dinh.
Két lun tap hop nghiém S =[2;+x).

Loi gidi 3.

Pidu kién x*+x-1020 < (x—2)(x* +2x+5)2 0> x 22,

e Nhan xét x = 2khong la nghiém ciia bat phuong trinh ban dau.
e Xét trudng hop x> 2, bat phuong trinh d cho twong dwong véi

3¢ =215 +69 2 7(Va +x-10 -3 +6) < 3(x* = Tx+23) 2

7(x—2)(x2—7x+23)
VX +x-10+3x-6
7(x-2) 7x—2
= <3< <3
\/(x—2)(x2+2x+5)+3(x—2) V¥ +2x+5+3/x -2
S TN =2 <3V +2x4+54+9x -2 ©3Wx* +2x+5+2Jx=2>0 (2)

Bét phuong trinh (2) nghiém dung véi moi gia tri x thudc tap xac dinh.
Do d6 ta c6 tap nghiém S =[2;+0).

7(x3 — 9y +37x—46)
x4+ x-10+3x—6
7(x—2)

VX +x-10+3x-6

<:>3(x2—7x+23)2 ~-3(<0

<:>(x2—7x+23)[

Nhdn xét.

* Loi giai 2 su dung phép binh phwong truc tlep va hé sé bat dinh, phdn tich phwong trinh bdc bén hé qua vé
hai phwong trinh bdc hai, hét sitc may mdn khi hai tam thicc bdc hai luén luén dwong véi moi gid tri cia
bién, suy ra tdp nghiém chinh la tdp xac dinh cua phwong trinh ban dau. Loi gidi 3 sir dung dang thire lién
hop két hop diéu kién xdc dinh, tranh dwoc viéc bién ludn dau mau thicc ciia phwong trinh hé qud, va cho
két qua hoan toan twong tu.

e Loi gidi 1 ngdn gon, siic tich dwa trén quan sdt \Nx* +x—10 =< x =2 x> +2x+5. C6 thé thdy phia ngodi

can thike la 3x* +27, dé dang ddt an phu va phén tich nhan tir. Trong mét sé truong hop, diéu nay khéng
don gian, moi cac ban theo doi cac thi du tiep theo.

Bai toan 15. Giai phuong trinh 5x” —x+5=5vx* +x* +1 (xeR).
Loi gidi 1.
biéukién xeR.

Nhan xét x* +x* +1=x* +2x* +1-x* =(x2+1)2—x2 =(x2—x+1)(x2+x+1).

Phuong trinh di cho twong duong voi 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* :Suv<:>2u(u—v):3v(u—v)<:>(2u—3v)(u—v)=0<:>{u:v

2u=3v

e u=vexX+x+l=x*-x+l<x=0.

. 2u=3v<:>4x2+4x+4:9x2—9x+9@5x2—13x+5=0@xe{ "

13— \/_13+\/_}

13+J@_13—J@}
10 ‘

Két luan tap nghiém S =
phe { 1 10
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L gidi 2.

biéukién xeR.

Nhan xét 5x° —x+5>0Vx € R . Phuong trinh da cho twong duong véi
25x" +50x% +25-10x(x* +1)+x* = 25(x* +x° +1)

<:>10x3—26x2+10x:0<:>x(5x2—13x+5):0<:>xe{

_13—\/@_13+\/@}
0o '

Két luan tap nghiém S =1 0;

0,13—\/@,13+\/@}
b O b

1 10

Nhdn xét.

o Loigidi I dat an dwa vé phirong trinh dong bdc dwa trén quan sdt \/x4 +x+1= \/x2 +x+ l.\/x2 —-x+1.
Tuy nhién dé cé duoc biéu thi dep mdt 5x* —x+5= 2(x2 +x+ 1)+ 3(x2 - X+ 1) la mét van dé khong don
gidn, nguyén do cd hai nhdn tir déu c¢é dang tam thire bdc hai. Ngodi cdp hé sé (2;3), cdc cdp sé khdc ciing
kha kha thi, chang han (4;1),(1;4),(3;2),(6;-1),(=2;7),...

o (Cac ban co thé sw dung dong nhat thirc dé tim dwoc cac hé so 2 va 3.

Ddtcfnphu\/x2+x+l =uNx*—x+l=v (u >0;v>0), gia dinh

5% —x+5=mu* +m? =m(x2+x+1)+n(x2—x+1):(m+n)x2+(m—n)x+m+n.

m+n=>5
\ , m=2
Dong nhat m—n:—1<:>{ 3
n:
m+n=>5

o Luwu y mét s6 phép bién doi dong nhat quen thudc sau ddy
4 ,1_ 4 2 2 _ (.2 2
X' +l=x"+2x"+1-2x —(x —x/§x+l)(x +\/§x+1)

Ax* +1=4xt +4x7 +1-4x° =(2x2 —2x+1)(2x2 +2x+1)
Xt +64=x* +16x7 +64—16x> =(x2 —4x+8)(x2 +4x+8)...

Bai toan 16. Giai phuong trinh 2x* —x+1=+/4x* +1 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
x=0
Ax*—4x’ + 7 +2(2F —x)+1=4xt +l o dx’ -5 +2x =0 o (4" -5x+2) =0 |
4x" -5x+2=0

Phuong trinh 4 —5x+2=0 vo nghiém do A<O0. Két luan tap nghiém S = {O} .
Lo gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi
8x>2 —4x+4=4\/(2x2 ~2x+1)(2x2 +2x+1) © 207 + 2x +1+3(22° —2x+1) — 42x% = 2x 41207 + 20 +1

bat \/2x2+2x+1:u;\/2x2—2x+1 =y (u>0;v>0) ta thu duoc
2132 = 4 W) (u-3)=0e|" "
u +3v uv<:>(u v)(u v) <:>L:3v

o U=vS2xX +2x+1=2x"-"2x+1<x=0.
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o u=3ve V20 +2x+1=3v2x" ~2x+1 6 2x% + 25 +1=9(2x7 2 +1) 165> ~20x +8 = 0 (V6 nghiém)
Vay phuong trinh da cho c6 tdp nghiém S = {0} .

Bai toan 17. Giai phuong trinh 8x” +20x+1=+/64x" +1 (x eR).

Loi gidi 1.

bicukién xeR.

Nhan xét 64x* +1=(8x” + 1)2 —16x" = (8x” +4x+1)(8x” —4x+1). Phuong trinh d cho twong duong véi

3(8x7 +4x+1)-2(82° —4x+1):\/8x2 +Ax+14/8x —4x+1

Pit V8x® +4x+1=a;V8x* —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=be\8x* +4x+1=8x> —4x+1 < 82> +4x+1=8x —4x+1< x=0
Vay phuong trinh da cho c6 tap nghiém S ={0}.
Lavi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong voi

8x” +20x+120 8x? +20x+1>0
{64x4 +16x +1+40x(8x +1)+400x” = 64x* " {320)8 +416x +40x=0
x=0
8x* +20x+1>0 < x=0

{8x2+20x+120
40X +52x+52>0

< x(40x2+52x+5):0<:> {

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

Bai toan 18. Giai bat phuong trinh 3v81x* +4 227x* +42x+6  (xeR).
Léi gidi 1.
biéukién xeR.
Nhin xét 81x* +4=81x" +36x> +4-36x> =(9x> +2) —(6x) =(9x> ~6x+2)(9x> +6x+2).
Bat phuong trinh da cho tuong duong voi
3392 — 63+ 24/9x7 +6x+2 2 5(9x7 +6x+2) ~2(9x* —6x+2).

Pit VOx* +6x+2 =u;V9x* —6x+2 =v (u >0;v>0)quyvé

3uv > 5u’ = 2v? <:>u(5u+2v)—v(5u+2v)£0<:>(u—v)(5u+2v)S0c>uSv

NI +6x+2 <V —6x+2 < 9x? +6x+2<9x% —6x+2 <> x <0
Két luan nghiém S = (-;0].

Loi gidi 2.

biéu kién x € R. Xét hai truong hop
o 27x%+42x+6<0, bat phuong trinh da cho nghiém diing.
e 27x*+42x+6>0, bat phuong trinh d3 cho trd thanh
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27x* +42x+6>0 27x* +42x+6>0
N
9(81x* +4)>729x" +324x" +36+84x(27x° +6) | 2268 +324x> +504x <0
27x* +42x+6>0 27x* +42x+6>0
<~ ) -
x(63x* +9x+14)<0  |x<0

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

Bai toan 19. Giai bat phuong trinh x* —4x+2>+x*+4  (xeR).
Loi gii 1.
bicukién xeR.
Nhin xét x* +4=x' +4x* +4-4x* = (% +2) —(2x) = (> ~2x+2)(x* +2x+2).
Bat phuong trinh da cho tuong duong voi
27 —8x+42 24x* +4 ©3(x? —2x+2) (37 +2x+2) 2 20 — 2+ 2437 + 2042 .

Pit Vx? —2x+2 =aNx +2x+2 =b (a>0;b>0) tathu duoc
3a’ -b* 22ab<:>a(3a+b)—b(3a+b)20<:>(a—b)(3a+b)20

Sazhevr—2x+2 >t +2x+2

SxXT=2x+2>x" +2x+2 = x <0
Két luan: Bét phuong trinh ban dau c6 tap nghiém S = (—00; O] .

Loi gidi 2. )

bicu kién x € R. Bat phuong trinh da cho tuong duong véi
X' —4x+2>0 X —4x+2>0 X2 —4x+2>0
. 5 s . & R & & x<0.
X ax’ +4-8x(x7 +2)+16x° 2x'+4 T |x(20° -5x+4)<0 " |x<0

Két luan: Bét phuong trinh ban dau c6 tap nghiém S = (—OO; O] .

Bai todin 20. Gidi phuong trinh 3x* —4x+23=3vx* —8x+63  (xeR).
Loi gidi 1.
Diéu kién x* -8x+63>0.
Nhin xét x* —8x+63 = x* +16x°> + 64— (163> +8x+1) = (x> +8) —(4x +1)° =(x* +4x+9)(x* ~4x+7).
Phuong trinh da cho twong duong voi
2(x" —4x+7)+ 27 +4x+9=3Vx" —4x+74/x? +4x+9

Pit x? —dx+7 =uNxt +4x+9 =v (u>0;v>0) ta thu duoc

u=v | —dx+7=J+4x19 (1)
=
2u=v 2@ —ax+T =P +4x49  (2)

2u’ +1v* :3uv<:>(u—v)(2u—v)=0<:>{

= (1)<:>x2—4x+7=x2+4x+9<:>x:—i.

. (2)<:>4(x2—4x+7)=x2+4x+9©3x2—20x+19=0©xe{ 3

10—@_10#@}
37 '
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1,10—@,10%/@}

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

b

3 3
Loi gidi 2.
Diéu kién x* —8x+63>0.
Nhan xét 3x> —4x+23 >0Vx € R . Phuong trinh d3 cho twong duong véi
9x* —24x +16x7 +46(3x” —4x)+23* =9(x* —8x +63) < 24x’ —154x” +112x-38=0

‘10—JE‘10+\/E}

& 12x° = 77x +56x-19 =0 < (4x +1)(3x° —20x+19)=0<:>xe{0 3 3

l,m—@,m#@}

So sénh diéu kién, két luan nghiém S = {_ s

Bai toan 21. Giai phuong trinh x* +5x—2 =4+/x* -8 (xeR).
Loi gid.
biéu kién x>2.

o Xét x =2 khong thoa man phuong trinh ban dau.

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

rEE—— 2 2
X —

x—2

2 =1
bat JL)C;“:t (t>0) thu duoc t2—4t+3:0©(z—l)(t—3):0©B ;
x_ =

Véit=1x"+2x+4=x-2<x"+x+6=0 (V6 nghiém).
Véit=3<x"+2x+4=9x-18 < x* —7x+22=0 (V6 nghiém).
Vay phuong trinh da cho v6 nghiém.

Bai toan 22. Giai bat phuong trinh 2x” +5x—1> 74/x’ 1 (xeR)

Loi gidi. ,

biéu kién x >1. Khi do bat phuong trinh da cho twong duong véi
3(x—l)+2(x2 +x+1) >TJx—1A/x> +x+1.

bat Vx—-l=a;vx’+x+1=b (a>0;b>0) thu duoc
9a* —b* a* —4b?

3a2—7ab+2b2>0<:>(3a—b)(a—2b)>0<:> . >0
3a+b a+2b
<:>(9a2 —bz)(az —4b2)>0<:>(8x2 —19x+8)(3x2 +6x+3)<0
19-4105 19++/105
= 16 <x<

16

& (8x” —19x+8)(x+1)" <0

19+4/105
16

Két hop diéu kién ta co nghiém 1< x <
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Bai tap tuwong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

1.
2.
3.

9.

10.
11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.
23.

24. 1<

25.
26.

27.

5x° +6x+4=63x—1.
4x* +Tx+1=7VJx>—1.
X 43x+5<5Vx +1.
5x° =2x+8
- <
VXt +1
10Vx*

—_831.
x> +11x—14

3x —2x4+3=3/x +1.
x> +6x+22<1IVx* +4.
5v4x*+1
10x* —6x+5
72x* —4x+9 <ON64x* +1.
5x% —6x+28=9x" +8.
4x* +15x+45<7x* =27 .

X Hx+21<5Vx* +27.
x2+x+36_

=6.
VX' +64
Vx' =64 <3x* +10x+56.
X +dx+l=x"+x3+1.

Tx* =5x+7>Tdx  +x* +1.

4 2
VxT+x +l<1

8.

>1.

3x?=5x+3 3

4x* —4x +1<216x" +4x* +1.
X +6x—1>5Jx +3x—14.

6x° +14x+35

>5
V2x® +5x-26
4x* +17x+99 </x° +4x* 24 .
x* +2\/§x+lém.
4x* —4x+31<4x* —8x+63.

Vxt=x*+4

B 3x2—7\/§x+6‘
45 —JTx+1<244x* =3x% +1,
20x% —3x+5=5V16x* —x* +1.
7x* (x+1)-2 .

5x° +12x+8
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Bai toan 23. Giai phuong trinh v2x —1+2v2—x =3¢(2x—1)(2-x) (xeR).
Loi gidi.

P |
bicu kién 5Sx£2.

Phuong trinh da cho twong duong voi V2x—=1+242—x =32x-132-x.

bat Y2x-1 :u;i‘/2—x =y (uZO;vZO)ta co ut+2v° :3uv<:>(u—v)(u—2v)=0<:>{u:‘2}
u=2v

o Y=y 2x-1=2-x=x=1.

o u=2vei2x-1 =2{‘/2—x<:>2x—1:16(2—x)c>%.

So sanh diéu kién %S x <2 ta thu dugc tap nghiém S = {1—61, 1} .

Bai toan 24. Giai phuong trinh 3v3x -2 +44/4x -3 =7312x* ~17x+6 (xeR).
Loi gidi.

biéu kién x> % .

Phuong trinh d3 cho tuong dwong véi 3v/3x—2 +4v4x -3 =733x -2 4x -3 (*)
Dit 3x-2 =w;Y4x-3=v (u>0;v>0)thi (*) tré thanh

3u2+4v2:7uv<:>(u—v)(3u—4v)=0<:> u=v
3u=4vy

» u=voBx-2=Y4x-3=3x-2=4x-3 = x=1.
- 3u=4v©3{‘/3x—2=4{‘/4x—3@27(3x—2)=256(4x—3)c>x=%.

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

Bai todn 25. Giai bat phuong trinh 2+/5x—2 > 3330x” —17x+2 —v6x -1 (xeR).
Loi gidi.

g 2
bicu kién ng.

Bét phuong trinh di cho tuong duong voi 23/5x -2 2345x-246x—-1-6x—1.
Dit ¥5x-2=a;{6x-1=b (a2 0;b>0)thu dugc
2a* >3ab-b’ <:>a(2a—b)—b(2a—b)ZO@(a—b)(2a—b)20 (1)

Ta c¢6 x2%2>0<5x—2<6x—1:>{‘/5x—2<{‘/6x—l©a<b.

Do d6 (1)< 2a<b < 2¢5x-2 <{6x-1 @16(5x—2)£6x—1©x£%

Dbi chiéu vé6i didu kién x> 2 , két luan tap nghiém S = 3;2 .
5 5774

3 —

Bai ton 26. Gidi phuong trinh = 28 = 3vx’ +4x (xeR).

xX—
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Loi gidi 1.
bicéukién 0<x#2.
Phuong trinh dd cho twong duong véi x° +2x+4=3Vx" +4x < x° +4+2x:3\/;.\/m.
bit \/m:u;\/;:v (u>0;v>0)ta thu dugc
u2+2v2:3uvc>u(u—v)—2v(u—v):O<:>(u—v)(u—2v):O<:>Bz;}
. uzv@x/mzx/;cwc2+4=xc>x2—x+4:0(Vénghiém).
o u=2veVrt+4=2drox’t4=dre(x-2) =0 x=2.
So sanh dicu kién, két luan phuong trinh da cho vé nghiém.
Loi gidi 2.
bicukién 0<x#2.
Phuong trinh di cho tuong duong véi x” +2x+4 =3/x° +4x (1).
Nhan xét x* +2x+4=(x+1)" +3>0Vx e Rnén
(1)@x4+4x3+4x2+8x2+16x+16:9x3+36x<:>x4—5x3+12x2—20x+16:0
c>x2(x2—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 da cho v6 nghiém.

Bai todin 27. Giai bt phuong trinh 2JT—x +2v1-x* <5{/(x+1)(x-1)’  (xeR).

Lai gii.

Pidu kiégn —1<x<1.

Bét phuong trinh di cho twong duong véi 21— x +2v1-x* <541—x1-x* .

Pat T—x =a;{1-x" =b (a20;b>0)taco 2a> +2b* <5ab < 2a(a—2b)-b(a-2b)=>(2a—b)(a-2b)<0.
Xét hai truong hop

1<x<15
—lsx<l x*=16x+15<0 >1 =1
. 2a—b<0 W pY )
2b>0<:> 21 =x <A/1-x" & <16x" —x—-1520< - 15 < l<x< 15
a— Z Xs—— —1sXs——
fi-x=z241-x> |“lsx=l 16 16
-1<x<1
15
b0 —1sx<l1 ¥ —16x+1520 | g S¥<]
—-b>
. {a2b<0© 2Y1-x21-x> ©{16x° —x-15<0 = {-1<x<1 @—%stl.
a— S
Pox<2i1-x -1<x<1 x>15
x<1

Két luén tap nghiém ctia bat phuong trinh 1a S =[-1;1].

Nhdn xét.
Ngodi cdch xik Iy "thii cong” phdn cudi bai todn 24, cde ban cé thé thir sikc voi cach sir dung ddng thire lién hop.

Bai todn 28. Giai phuong trinh (x+2)’ +33(x=2) =4/’ =4 (xeR).
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Loi gid.
biéukién xeR.
bat Ix+2= a; Ix=2=b , phuong trinh da cho tré thanh

@ +3b° :4“”@“(a—b)—3b(a—b)=0©(a—3b)(a—b)=0©{a:l;b
a=

e a=bx-2=x+2<0x=4 (VO nghiém).

o a=3biYx+2=3Rx-2x+2= 27(x 2) _28

13

Két luan phuong trinh c6 tap nghiém S = {%}

Bai todn 29. Giai phuong trinh 43/(2x+1)’ +33/(1-2x) =834’ ~1  (xeR).
Lévi giii,

bicukién xeR.

Dt 2x+1=u;32x-1=v, phuong trinh da cho tré thanh

2u=v

4u* +3v° :8uvc>2u(2u—3v)—v(2u—3v)=0c>(2u—v)(2u—3v)=0©{2 3
u=23v

" 2u=ve 2Y2x+1=32x-1 <:>8(2x+1):2x—1<:>x:—%.

= 2u=3v232x+1=32x-1 <:>8(2x+1)=27(2x—1)<:>x:§.

Phuong trinh da cho c6 hai nghi¢m x = —% hodc x = %

Bai todn 30. Gidi bt phuong trinh /x> +6x+9 —46x—x* —9+59—x* <0 (xeR).
Lai gidi.
biéukién xeR.

Bét phuong trinh d cho tuong duong véi i/(x+ 3)2 +4{/(x —3)2 <5Ix*-9.

bat Yx+3 :u;i/x—3 =y ta thu duoc
u' +4v° <5uv<:>u(u—v)—4v(u—v)<0<:>(u—v)(u—4v)<0 (1).
Nhan xét x+3>x-3=Jx+3>Ix-3 u>v.

Dodé (1) u—4v>0e Yx+3>43x-3 <:>x+3>64(x—3)c>x<§.
Al 1K X ~ r in . 65
Vay bat phuong trinh da cho c6 tap nghiém S =| —oo; =Tik

Nhdn xét.

Cdc bai todn tir 23 — 30 vé ‘hinh thirc goi y ching ta dat a an phu dua ve phu‘O’ng trinh dong bdc (bdc hai), ngodi
ra cé thé nang lily thira truc tiép ciing cho két qua twong twe. Poi véi I6p bat phuwong trinh, cac ban chi y chia cac
truong hgp chinh xac hodc linh hoat sir dung tap xdac dinh (dzeu kién c6 nghi¢m) dé lap lugn, danh gid nhén tit,
gidm thiéu cdc nghiém ngoai lai va mét sé tinh todn cong kénh, khong can thiét.
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Bai tap twong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé 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.

. X HSx+7=6Jx"+7x.

6x° +7x+8>93x> +4x.

o l6x?+T7x+4<11V4x +x.

(x+1) +3=2vx" +4x .

. TxP=10x+14=5Vx" +4.
(1) +5Y(x-1) =63 1.

2(x*+2x+3) < 5yx’ + 527 342
TWI+x' =6(x*+2).
2x+1-Yx-1=Yx*-1.

32 =9x+3+,[3(x* + 27 +1) =0,
5x* +4x+3=5y5x +3x.

Ji—x+ 23127 =3¢/(1-x) (1+x).

3Wr+2+8Jx+3 <1/ +5x+6.
5x+5+6\/;211m.

Yoy +33(1-x) =4 -1
23/(x=5) +23(x+5) <53 =25,
4x <114fx(3-x)-7V3-x.
103/(3x—2)" =73(3x+2)" <33fox’—4.
Yoe=1) +3(2x-1) 23227 =3x+1.

23(3x—1)" +3{(4x—1)" =532 —7x+1.

WX +2x+2+20x=2>53x* —2x—4.

2\3/(x—2)2 < «3/(x2 + 2x+4)2 +3x°-8.
SY(x+1) =8(x* —x+1) —34x7 +1.
173)(x=3) > 43)(x* +3x+9)" +133/x —27.

6{/(x2 —x+1)2 :Si/(x2 +x+1)2 +dxt+xP+1.

2B3x =2 +2+x 23¢(3x-2)(x+2) .
5x*4+3x* =3=8x%J(x—-1)(x+1).

X2 +1+40x -1 <5 = x> +x—-1.
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Bai todn 31. Giai phuong trinh x” +7x+3=3Vx" +4x” -5 (xeR).

Léi gidi.

Pidu kign x* +4x° 520 < (x—1)(x* +5x+5) 20 x 21,

Phuong trinh da cho twong duong véi x* +5x+5+2(x—1)=3vx—14/x> +5x+5 (1.

bat Vx-1=u;vx’ +5x+5=v (u=0;v>0) taco
(1)<:>2u2+v2=3uv<:>(u—v)(2u—v)=0<:>{u:v

v=2u

x=>1
o Uu=vAx-— :\/x2+5x+5<:>{ O(Hévénghiém).

X +4x+5=

X’ +5x+5=4x-4 xX>+x+9=

x>1 x>1
o 2u=ve2x—1=vx?+5x+5 @{ @{ 0 (Hé vo nghiém).

Vay phuong trinh da cho v6 nghiém.

Bai todin 32. Giai phuong trinh x> —3x+4 =3Jx" —6x> +11x—6 (xeR).
Loi gidi 1.
x23

Didu ki -1 -2 -3)=20
ieu le,:n(x )(x )(x ) <:>L§x£2

Phuong trinh di cho twong duong véi x° —5x+6+ 2(x—1) =3Jx—14/x" =5x+6 (1).
bat Vx-1=a;vx’-5x+6=b (a=0;6>0) tacod

(1)<:>c22+2172 =3ab<:>(a—b)(a—2b)=0<:>{

x=3+2
x=3-2

. a=2b<:>x—1=4(x2—5x+6)<:>4x2—21x+25=0<:>xe{

a=b
a=2b

. azb@x—1:x2—5x+6<:>x2—6x+7:0<:>{

21—@_21%/5}
8 8 '

Déi chiéu diéu kién ta thu dugc bén nghiém S = {3 V230422 —SJH ; 2”8@} -

Loi gidi 2.

x23

1<x<2

Nhan xét x =1khong 1a nghiém cua phuong trinh da cho. Do d6 phuong trinh da cho twong duong véi

x> =5x+6 x> —5x+6
xz—5x+6+2(x—1):3\/(x—1)(x2—5x+6) ©T+2:31/T (*)
2 —
Dit ‘/ixlwzt (t=0)taco (*)<:>t2+2:3t<:>(t—1)(t—2):0<:{§_12
x_ =

x=3+2
x=3-2

Diéu kién (x—l)(x—2)(x—3)20<:>{

= t:1<:>x—1=x2—5x+6c>x2—6x+7:0c>{
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. t=2<:>x—1=4(x2—5x+6)<:>4x2—21x+25:O<:>xe{

21—\/5,21+\/H}

8 8

Déi chiéu diéu kién ta thu dugc bon nghiém S = {3 V2322 —8\/5 = +8\/ﬂ} -

Bai toan 33. Giai phuong trinh 2x° —5x+1= Wx =67 +11x—6 (x eR).

Loi gidi 1.
x>3

Didu ki -1 -2 -3)=20
ieu le,:n(x )(x )(x ) <:>L§x£2

Phurong trinh da cho tuong duong véi 2(x* —3x+2)+(x-3) = 3\/(x2 “3x+2)(x-3) (%)
bit x> -3x+2=a;x—-3=hbthi

{2a+b20
2a+b>0 2a+b>0 a=
(*)<:>2a+b=3\/5<:> ) ) & N
4a® +4ab+b* =9ab (a—b)(4a—b)=0 2a+b2>0
4a=>b
2% —5x+1>0 2% —5x+1>0 L
e ey, =2 (Hé vo nghiém).
X =3x+2=x-3 x —4x+5=0
2x* =5x+1=0 2x* =5x+12>0 :
. (2)@(1)@ 5 & (H¢ v6 nghiém).
4(x* =3x+2)=x-3  |4x>~13x+11=0
Két luan phuong trinh d cho vo nghiém.
Loi gidi 2.
Pidukien (x—1)(x~2)(x-3)20 5| 2>
icukién (x—1)(x-2)(x-3)>20<
’ 1<x<2
Nhan xét x = 3khong thoa man phuong trinh ban dau.
Do d6 phuong trinh da cho twong duong véi
> 3x+2 x> —3x+2
2(x% =3x+2)+(x=3)=3,/(x* =3x+2)(x-3) = 2. 2= 4 1=3
( J+(x-3)=3, )(x-3) 25— —
[¥*=3x+2 =1
bat %zt (1> 0)thi (*) tr¢ thanh: 2¢° =3t +1=0< (¢ —1)(2t-1)=0<| |
X— t=—
2
Xét hai truong hop

» (=l X’ -3x+2=x-3&x"—4x+5=0;A"=—1<0, phuong trinh v6 nghiém.

. t:%c>4(x2—3x+2)=x—3<:>4x2 —13x+11=0;A =-7 <0, phuong trinh vo6 nghi¢m.

Két luan phuong trinh d cho vo nghiém.

*)
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Nhdn xét.

Cac bai toan 31— 33 déu dwoc giai dwoc bang phép sir dung an phu dwa vé phiong trinh dong bdc va tim
ty I¢ gitta hai an thong qua phwong trinh bdc hai. Ngodi ra cdc ban cé thé Sw dung ndng lily thira truc tiép
két hop hé soé bt dinh ciing cho loi gidi "khdée manh, chdp nhoang, bdt ngo".

Quan sat va thuc hanh cac thi du phia trude mot cach c6 hé thong, dang toan nay c6 thé dd tré nén quen
thudc véi mot s6 ban hoc sinh, hai bai todn 32 va 33 vé hinh thire van chia ¢6 diéu gi méi la, tuy nhién cé
mot su khac biét nho nho trong ldp ludn, diém nhan trong tam cua hai thi du nay la: Da thiec trong can thirc
khé c6 thé phan tich thanh cac nhan tir doc ldp (néu khéng chia truong hop theo diéu kién xdc dinh).

Cu thé trong hai bai todn 32 va 33 ta déu c¢é phdn tich

D[ (x-3)] = r-1)(x ~5x+6)
Vo =60t 11x=6 = J(x=1) (x=2)(x=3) =| J(x-2)[(x-1) (x=3)] = f(x-2) (x* = 4x+3)
VG- =2)](0-3) = (3" =3x+2)(x-3)
Xin nhdc lgi kién thirc co ban: NNABC... =JANBAC.. ©{2>8...

Doi véi bai todn 32 ta ¢ quan sdt x* —3x+4=x —5x+6+2 (x — 1) nén hudng xdy dung an phu dong bic

selaNx' —6x* +11x—6 = J(x=1)[ (x=2)(x-3) ] =Va-1dx* =5x+6 (¥,
x23
I<£x<2

Dé thay (*) xdy ra hién nhién. Két qua thu dwoc 1oi gidi 1 bai todn 32.

Luu y diéu kién (x—l)(x—2)(x—3)20<:>{

Péi véi bai todn 33 ta cé quan sat 2x* —5x+1= 2(x2 —-3x+ 2) +x—3 nén huéng xdy dung an phu dong béc

selaNx' -6 +11x—6 = [ (x-1)(x=2) ] (x=3) =a* -3x+24x=3  (*¥.
x>3
1<x<2
Trong truong hop nay (**) khong diing, noi khdc né chi xay ra khi x 23.
DPiéu nay ddit ra mot nghi van: Phdi chang ching ta dang gdp mot chudng ngai vat ?
BG6i vi hai nhdn tir nay luén dinh véi nhau nhie "hinh véi bong", néu tach ra sé rdt phire tap.
Vay co nén dirng lai hay khong ? Khong, truong ky khang chién nhat dinh thang loi !
Poan ket, ,dodn ket, dai doan ket | Thanh cong, thanh cong, dai thanh cong !
Co mot so phuwong an lya chon nhu sau ‘

= Dung vii luc, tach bi¢t hoan toan hai nhan tir bang cdach chia trieong hop

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

VX2 =3x+2 =u;/x-3=v (uZO;vZO):>2uZ+v2 =3uv

Trieong hop 2: 1< x <2, (**) khéng xdy ra nhung lai ¢ mili vu hoi bat ngo

Vo =627 +11x -6 = [ (x—1)(x—2) ] (x=3) =v-x* +3x-243-x

Chiing ta khéng dwoc "hai long" ldm véi hai an phu N—x* +3x—2 =a;N3—-x=b (a >0;b> O).
Phuwong trinh khi d6 c6 dang —2a* —b* =3ab < (a +b)(2a +b) =0<a=b=0

S& di nhuw vay vi a >0;b>0. Va tat nhién truong hop ndy sé vé nghiém.

Phuong dn 1 rdt kha thi, song chua phai t6i wu vi phai chia hai trirong hop, hai lan dat an phu, mat
khac mot trwong hop mang tinh chat "thu tuc” vi ly do vo nghiém, song néu khong co no thi bai toan
coi nhu khong tron ven vé "tu tuong".

Luu y diéu kién (x—l)(x—2)(x—3)20<:>{
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Théa hiép, tam 1y chién, gidn tiép: Khong tdch biét riéng biét hai nhan tir, van de ching "dinh kép" vao
nhau. S dung phép dat an phu phia trong can, sau phép binh phwong truc tiép (kéo theo diéu kién)
ching ta da co quyen sinh quyén sat, thire hién dwa vé nhan tir, liic nay co6 "dinh kép" ciing khong quan
trong nita. Két qua ching ta da thu dwoc loi giai 1 bai todn 32. Tuy nhién viéc gidi cic hé hon tap
cing gdy khong it tro ngai.

Chién tranh du kich, mém déo, linh hoat: Khong tach riéng hai nhdn tir, nhung muc tiéu trung gian la
tim ty I¢ giita hai nhan t, vdy tai sao khong dé ching "dinh kép" véi nhau theo "ty 18" dy, khong dnh
hieong nhiéu dén viéc doc ldp hay ly khai phirc tap. Chiing ta héy tdc thanh cho ho !

Cac ban luu y : N AB xdc dinh thi \/% (B * 0) cting xdc dinh.

Két qua y twéng thu dwoc 101 gidi 2 bai todn 32.

Nhdén xét x =3 khong la nghiém, day sé la "cai cd’ ' d@é chia hai vé cho biéu thirc x—3, hé qua dan dén
an phu rdt gon gang. C6 thé ndi voi dang todn nay, phirong dn 3 la t6i wu.

Cdc ban hodn todn cé thé chia hai vé cho x* —3x+2=0, nhung khéng nén, vi nhie vdy sé phdi xét hai
truwong hop x =1;x =2 co la nghiém cua phuwong trinh hay khong.

Gid dinh ¢6 mét chii kién "phai" bo tir dinh ndy sang dinh kia (hai dinh ciia hai g6¢ nhon) ciia mét tam
gidc vudng thue, kién sé chon bo theo canh huyén hay theo hai canh goéc vudng, hay la theo dwong gdp
khuc hodc mot dwong cong nao do ?

Véi diéu kién trén cdc con duong cua ta khong co mot giot mdt nao.

Hy vong cdc ban théng minh hon kién nhé !

Su linh hoat nay cac ban co thé dp dung trong viéc gidi bat phuwong trinh chira can, logi bo di khd nhiéu
tiéu tiét khéng can thiét. Moi quy doc gia theo déi cdc thi du tiép theo.

Bai toan 34. Giai bat phuong trinh 3x” —4x—5>5vVx’ - 7x—6 (xeR).
Loi gidi.
.« A . 3 )CZ3
biéu kién x —7x—620<:>(x+1)(x—3)(x+2)ZO<:>
—2<x<-1

Bét phuong trinh di cho tuong duong voi 3(x2 —-2x —3) +2(x+2)>5Vx’ —2x-34/x+2

Piat Vx' —2x-3 =u;x+2 =v (u ZO;vZO)ta co 3u’ +2v° >5uvc>(u—v)(3u—2v)>0

Xét hai truong hop

1
A

3++/29
u—v>0 X' —2x-3>x+2 x*=3x-5>0 x> 2
= ) = =
3u-2v>0"" |9(x’ —2x-3)>4(x+2)  |9x’ —22x-35>0 3-29
x <
2
u—v<0 X' =2x-3<x+2 X =3x-5<0 11-2+/109 11+2+4/109
= ) = = <x< .
3u-2v<0 " |9(x* —2x-3)<4(x+2)  |9x’ -22x-35<0 9 9

Két hop diéu kién ta c6 nghiém S = { 3= ;/7] (11 2109 1} (3+;/5;+ooj.

Bai toan 35. Giai phuong trinh 2x” +13x =36+ 7+/x* —24x+32 (xeR).

Loi gidi.

Diéu kién x’ —24x+32>0.
Nhan xét x =4 khong la nghiém cua phuong trinh ban dau.
Phuong trinh da cho twong duong voi
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2 _ 2 _
.x +4x 8+5:7 x +4x-8 1)
x—4 x—4

- t=1
bat ‘/L’;_S:t (120)thi (1)< 2 =7t+5=0<(1-1)(21-5)=0<= S
X — =

2

o =l X’ +4x-8=x—-4 X +3x—4:0@(x—l)(x+4):0<:>xe{—4;1}.

2(x +4x-8)+5(x—4) =7,[(x* + 4x-8)(x-4) =2

. t=§<:>4(x2 +4x—8)=25(x—4) < 4x” ~9x+68=0;A =—1007 < 0. Phuong trinh v6 nghié¢m.

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

Bai toan 36. Giai bt phuong trinh 4x* —25x+14<3yx* =31x+30 (x IS ]R) )
Loi gidi.
x=5

Diéu kién x3—31x+3020c>(x—1)(x—5)(x+6)20c>{
-6<x<1

Bét phuong trinh di cho tuong duong voi
4(x* ~6x+5)~ (x+6) <3,(x* ~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—b2s3ab<:>(a—b)(4a+b)s0<:{ “<b
as>
> grrs=0 |
— +5=
o 4atb=0=a=b=0c]" & {x =5 (Hé vo nghiém).
x+6=0
x=-6
° aéb<:>x2—6x+5ﬁx+6<:>x2—7x—1£0<:>7_;/§Sxé7+;/§.
Két hop diéu kién ta c6 nghiém S = {7 _5/5;1} U{S; ’ _3/5} .
Bai todin 37. Gidi bt phuong trinh 3x* +14x—14> 24/x + x> —26x +24 (xeR).

Loi gidi.
x=4

Diéu kién x* +x’ —26x+2420<:>(x—l)(x+6)(x—4)20<:>{
-6<x<1

Bét phuong trinh d cho tuong duong véi 3(x2 +5x—6)—(x—4) > 2\/(x2 +5x—6)(x—4)
Pit x* +5x—6=u;x—4 =v ta thu duoc
3u—v=>0 {3u—v20 {3u—v20

—y>
M-v=2 W@{ 9uz—10uv+\/220<:> (u—v)(9u—v)20

9u’ — 6uv+v* > duy

Xét hai truong hop
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W-v>0 (3 +14x-1420 |, T22-934

9
° u-v>0 <{x*+4x-2>0 =
u—-v=0 9x* +44x-50>0 xz#

3u—v>0 3x*+14x-14>0
e u-v<0 &{x*+4x-2<0  (Hé vd nghiém).
Yu—v<0 9x* +44x-50<0

2 W}umm

Vay ta c6 nghiém S = {— ;

Bai todin 38. Giai phuong trinh 3x° +5x—5 =2’ —2x> ~11x+12 (xeR).
Loi gidi.

; >4
Pidu kién (x—1)(x+3)(x-4)>0 < {ii%éxél

Phuong trinh da cho twong duong véi

3(+? +2x—3)—(x—4):2\/(x2 +2x-3)(x—4) o3 X3

2 —
it 3 (120) taco
x—4

Vay phuong trinh da cho v6 nghiém.

Bai toan 39. Giai phuong trinh 5x” +11x—-2=2Vx’—4x  (xeR).
Loi gidi.

x22

-2<x<0

Phuong trinh da cho twong duong véi

Diéu kién x(x2 —4) >0 < {

2 2
5(x+2x)+ (x=2) =6,[x(x —4) > 5. T F2E 4 g [LF2
x=2 x=2
.| +2x ) t=1
bat =1 (¢>0)ta thu duoc 5¢° +1=6t < (1-1)(5r-1)=0 <
x=2 St=1
Xét hai kha ndng xdy ra

» =l X’ +2x=x-2< x" +x+2=0. Phuong trinh v nghiém.

—49+2201 —49-/2201 }

. 5t=1<:>25(x2+2x)=x—2<:>25x2+49x+2=0©xe :
50 50

—49+/2201 —49—\/2201}

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

2 —
1=2 Iw (1)
x—4 x—4

(1)c>3z‘2 —1:2z‘c>(t—l)(3t+l):Oc>t:1<::>x2 +2x-3=x-4< x" +x+1=0 (V6 nghiém).
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Bai tap twong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. 4x*—15x+10=5Vx —6x> +11x—6.
2. 4x*-x-19=5(4x -5x+1)(x-5).

3. X +6x—T=4dJx —x*—7x-20.
4. 5x*-22x+12>3[(x ~4x+2)(x-1).

5. Tx?—24x+19<4Jx —7x* +13x—4.
6. x*—2x<3[(x?—dx+1)(x-3)+5.

7. 5x2+6x—1S6,/x(x2—1).

8. 3x’+13x=7vx’—5x-12.
9. 3% +17x+22=2,[(x* +6x+5)(x-7).

10. 3x2 —10x+5> 5V —6x> +11x—6.
11. 3x* +8x—13=5Vx’ - 7x+6.

12. 3x% —10x =2 > 8x* —=9x* +26x—24 |
13, x* = 2x+4=2, /(20 —x—1)(x-3).

14, 2x2+3x—5:2\/2x(x2 —4x-5).

15, x>+ 50412 =4,[(x=3) (20 +3x).

16. 2x> +7x+3>5V5x* —22x* +23x -6 .

17. 6x° +7x+2=71/x(x2 +3x+2).

18. 12x° +17x—10 = 5v/3x° +22x> +20x - 24 .
19. 232 +9x—22 <9V’ —3x> —x—12.

20. 20 +x—=1=2,(x—1)(x* +2x* +x+2).
21. x> +10x =10+ 6vx* —2x +1.

22. 18x> —13x+46 > 11V6x* +29x* —33x +10..
23, % —dx+19=4yx* = 7% + Tx +15 .

24, ¥ +9x—2=4y2x" +3x° —11x—6.

25. 35" +4x—2>4(x* —1)(x+2).

26. 4x> +Tx+17 = T2 +4x> +5x+6 .

27. 4x* +12x =5v6x> +7x° —1.

28. 5x% +5x—16>115x* =31x% +50x —24 |
29. 4x% +22x = 63J4x> +5x> —4Tx—12 +11.

30, X+ 252 +3x+2 =22 435 + 2+ 2x% +3x +1.
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Bai toan 40. Giai phuong trinh x+1++/2x+1=+/3x" +8x+4 (xeR).
Loi gidi 1.
2x+120

Piéu kién
3x2+8x+4>0

Phuong trinh d cho twong duong voi x+1+32x+1 = [3(x* +2x+1)+ 2x+1.
bat x+1=a;v2x+1=0b (a>0;6>0)ta thu dugc

a+b=+3a"+b* < a’*+2ab+b* =3a’> +b’ @a(a—b):0<:>a:b (Do a>0).
x=>-1
Dodé x+1=+/2x+1 < 5 & x=0
X +2x+1=2x+1
Két hop diéu kién ta thu dugc nghi¢ém x=0.
Loi gidi 2.
Didu kién 3x* +8x+4>0;2x+1>0.
Phuong trinh da cho twong duong véi

X 42x+142(x+1)V2x+1+2x+1=3x +8x+4<:>2(x+1)\/2x+ =2x" +4x+2

X =

x+1=0 =—1
<:>(x+1)\/2x+1:(x+1)2 x>-1 ol
2x+1—x+l x=0
2x+1=x*+2x+1

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

Bai toan 41. Giai phuong trinh x—1++/2x -3 =+/5x" —12x+8 (xeR).
Loi gidi 1.
U X2 E
biéu kién 2
5x°—12x+8>0

Phuong trinh d3 cho twong duong véi x—1++/2x—-3 = \/S(xz —2x+1)—(2x=3) (1)
bat x—1=u;\2x-3=v (u >0;v20)thi

(1)<:>u+v= 5u v e ut +2uv v =5ut v o 2ut —uv—*? =0<:>(u—v)(2u+v)=0

x>1 x21
<:>u=v<:>x—1:\/2x—3<:>{ {

P Sx=2
X' =2x+1=2x-3 X —4x+4=0

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

Loi gidi 2.

Didu kién 5x* ~12x+82 0;x2 2 |

Phuong trinh da cho twong duong voi
x2—2x+1+2x—3+2(x—1)\/2x—3=5x2—12x+8<:>2(x—1)\/2x—3:4x2—12x+10
& (x=1)V2x -3 =2x" —6x+5 < (x—1)v2x -3 =2(x’ —2x+1)-(2x-3)
o (VI3 =2(x—1) ~(2x-3) e Y3 5 2X73 (2)

x—1 x—1
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X

bit =t (t>0)thi (2)ort=2-<(1-1)(t+2)=0cr=1V2x-3=x-1cx=2,

)
I
—_
W

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 (xeR).
Loi giii 1.

A 1 .
biéu kién x > 5 Phuong trinh da cho twong duong voi

2x—1+2x+ :\/(4x2—4x+1)+3(2x+1)<:>2x—1+x/2x+ :\/(2x—1)2+3(2x+1) (*).
u+vz=0 {u+v20

< v(v—u)zO

bat 2x—1=u;v2x+1=v (v20) taco (*) Su+v=vu’+3v’ &< | . .
u +2uv+v =u"+3v

Xét hai truong hop xay ra
u+v=>0 2x—1++2x+1>0 __ . o
° = (HE vo nghiém).
v=0 2x+1=0
+v>0 >1 x>1 3
Uu+v> x>— >—
° DovZOnén{ Su=vS2x-1=V2x+1 < 2 = 2 S x=—
u=v

4" —4x+1=2x+1 |x(2x-3)=0
Dbi chiéu diéu kién ta thu duoc nghiém § = {%} .
Loi gidi 2.
L 1 .
biéu kién x > 5 Phuong trinh da cho tuong duong voi
2x—1+/2x+1 =v4x* +2x+4
{2x+1+«/2x+12>0 (Vax+1-1)(V2x+1+2)20
= =

4x% —4x +1+42x +1+2(2x —1)V2x+1 =4x" +2x + 4 2(2x—1)V2x+1=4x+2

V2x+12>1 x>0 xZ% 3
= = = S X=—
(2x—1)\/2x+ =2x+1 2x—1=~+2x+1

4x* —4x+1=2x+1

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

Bai todn 43. Giai phuong trinh x—1++2x+1 =v2./(x=1) +(2x+1)  (xeR).
Loi gidi 1.

Piéu kién x > —% .

bat x—1=a;~2x+1=5b (b>0) phuong trinh da cho tr¢ thanh

a+b>0 {a+b20 {a+b20

= = <a=b.
a*+b*+2ab=2a’+20" " |(a-b)' =0  |a=b

a+b:\/§. a+b’ <:>{
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x2>1 x>1
<:>x—1:\/2x+1<:>{ <:>{ = x=4.

X =2x+l1=2x+1  |x(x-4)=0
Két hop diéu kién ta c6 nghiém S ={4} .
Loi gidi 2.
Diéu kién xZ—%. Dé yrang Va e R;heRtaco
(a-b) 20 2ab<d’ +b* < a’ +2ab+b’ <2(a’ +b”) < (a+b) <2(a’ +b) ().
Ap dung bat dang thirc (*) ta co

(x=12x+1) <2 (x=1) +(2x+1)]
:>‘x—l+m‘ﬁ\/2[(x—l)2 +(2x+1)]
= x =142+ 1 <424 (x—1) +(2x+1) (1)

Do d6 phuong trinh d3 cho c6 nghiém khi tai (1) xay ra ddu dang thtc

x—1++2x+120

x=1+2x+1>0 . {x_l A
= o X 2 = SO X=4.
x—1=+2x+1 x(x-4)=0

x*=2x+1=2x+1

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

Bai todn 44. Giai bt phuong trinh 1+x+vx>,[2(1+3x+x*)  (xeR).
Loi gii 1.

Diéu kién x>0.

Bat phuong trinh da cho twong duong véi

Frxra 2 21+ 2040+ 2x & L a2 2(14x) +20 ().

Pat 1+x=u;\x=v (u>1v>0) thi (1) trd thanh

u+v= 2(u2+v2) S ut +2uv+v? 22(u2 —i—vz)<:>(u—v)2 <0

<:>(u—v)2 —0ou=vltx=Jr o +2x+l=x o +x+1=0
Két luan bat phuong trinh da cho v6 nghiém.
Loi gidi 2.
bicu kién x>0.

Ap dung bét dang thirc Bunyakovsky cho hai cdp s6 duong (1;1) ,(1 +x;4x ) ta co

(1+x+x) <(P+P)[ (1) +x [=2(14 30427 S 1 xadx < 2 (1430 +27) @)

Bét phuong trinh d& cho ¢6 nghiém khi va chi khi (2) xay ra dang thic

x>0 x>0
Silex Jx© (\/——ljz 3 (He vo nghiém).
1 1 2 4
Vay bat phuong trinh da cho vo nghiém.

Léi gidi 3.
Didu kién x>0.
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Nhan xét x = 0 khong 1a nghiém ctia bat phuong trinh da cho.

Xét x >0, bat phuong trinh ban dau trd thanh %+ Jx+12 2(l+ 3+ xj
X \/ X

Pat L+\/;=t (1>0)=¢ =l+x+2;tadu’qc
X

Jx

t+1> 2(z2+1)@z2+2t+122z2+2@(z—1)230@t=1z=1@i+\/§=1 (3)

NS

Miit khéc, 4p dung bét déng thie AM — GM ta co RIS /%f =2 . Dan dén (3) vd nghiém.
X

NS

Vay bat phuong trinh da cho v6 nghiém.

Nhdn xét.

e Cdc bai todn tir 40 dén 44 déu giai dwoc bang cach sir dung dn phu dua vé > phwong trinh dong bdc (bdc
hai), diém nhdn trong tam la khong thé dwa vé dang dong bdc triee tiép ma truée tién phai thuc hién phép
bién doi twong dwong va ndng liy thira hop Iy. Mdc dit ciing mét phwong hudng nhwng moi loi gidi déu ¢
nhitng nét riéng dang heu y (hai loi giai cua bai toan 43). Ngoai ra cdc ban co thé sir dung bién doi twong
dwong, ndng lily thira truc tiép hay dwa vé phwong trinh tich, van rat khd thi doi VO’l lop bai todn dang nay.

e Hai bai todn 43 va 44 tdc gid trinh bay phwong phdp sir dung danh gid — ham s6 — bat dang thire dé cdc ban
6 cach nhin toan dién, day di va bao qudt hon trong qud trinh lwa chon 6 gidi. Hai loi gidi 2 twong irng
cua bai 43 va 44 co cung ban chat sir dung hinh thirc bat dang thirc Bunyakovsky, tuy nhién loi giai 2 bai 40
¢6 1dp ludn theo hang ddng thirc mang tinh chat "co ban", vi 1€ dé phan nao dwoc wa chudng hon.

3—x+«/;

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

1+,/2(x* =3x+4)
Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

3—x+\/;:1+1/2(x2 ~3x+4) <:>2—x+x/;:1/2(x2 ~3x+4) <:>2—x+x/;=\/2(x2 —4x+4+x)

Pit 2—x=u;\x =v (u>0) ta thu duoc

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

u2+v2+2uv=2(u2+v2)© (u—v)2 =0

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

Két hop diéu kién ta c6 nghiém duy nhat x=1.
Loi gidi 2.
DiéukiénxZO.BiéndéiVé3—x+x/;=1+1/2(x2—3x+4)<:>2—x+x/_:‘/2(x2—3x+4).
t>0
Pat Vx =t (120)tace 2—1*+1=,[2(r' =31 +4) < —1-2<0
'+ A+ 4-20 (14+2) =2(¢4 30 +4)
>
£20 0<r<2
=

<+ )=2)<0 4420 -21)-3 =0 (*).
t'+26 -3 —4t+4=0
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Nhan xét ¢ =0 khong la nghiém cua h¢. Do vay ta cé

0<t<2 0<tL2 0<t<2
*) < 4 2 = 2 o 2
( ) t2+—2+2(t——j—3:0 (t_gj +2(t_zj+1=o (t_z+1j =0
t t t t t
0<t=2 54< 0<r<2 1 1
< Sit=1sx=
t—%+1:0 2 +t-2=0 (t-1)(t+2)=0

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

Loi gidi 3.

Diéu kién x > 0. Phuong trinh da cho quy vé 3—x+x/;:1+1/2(x2—3x+4) & 2-x+x =[2(x* ~3x+4).

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

Xét truomg hop x>0 thu dugce 2 x+1= 2(x 3+4j Dat——\/;:t:>E+x=t2+4.Suyra

Jx Jx x

t>-1 t>-1 2
t+1=2( +1) & ot=lo—=-/x=1
(1) {t2+2t+1:2t2+2 {( -1’ =0 Jx

Jx=-2
<:>2—x:x/;<:>(\/;—l)(\/;+2)=0<:{\/;:1 —x=1

IV

boi chiéu diéu kién, két ludn nghiém x=1.

Loi gidi 4.

Diéu kién x >0 . Pua phuong trinh vé dang 3—x+x/;:1+1/2(x2—3x+4) & 2-x+x =[2(x* ~3x+4).

Ap dung bét dang thirc Bunyakovsky ta c6

(2-x+ ) <(P4P)[(2-x) +x]=2(x* -3x+4)

:>‘2—x+x/;‘£1/2(x2 ~3x+4) = 2-x+Jx < [2(x* ~3x+4)

Phuong trinh dé bai c6 nghiém khi va chi khi ddu dang thirc xay ra, nghia 1a
2—x:x/;<:>(\/;—l)(\/;+2)=0<:>x=l.

Vay phuong trinh da cho c6 nghiém duy nhét.

Nhdn xét.

e Bai todn 45 sau khi bién doi cé dang twong t bai toan 44. Loi gidi I sir dung an phu dwa veé > phuong trinh
dong bdc quen thudc, loi giai 2 vé ban chat ning luy thira truc tiép c6 kéo theo diéu kién, viéc dat ddt an
phu Jx =t (t > 0) chi lam cho bai todn gon gang vé hinh thirc. Hé qud dira vé hirong trinh da thirc bdc bon,
tuy nhién dd ¢6 mot sw may mdn xudt hién, boi ddy la phiwong trinh déi xirng hoi quy, phwong phdp gidi c6
1é da rdt quen thudc véi mot sé ban. Két qud thu diege hoan todn tring hop véi 16i gidi 1.

e Ngodi ra hinh thirc bai todn 45 ciing cé si dic biét do day la trieong hop xdy ra ding thirc cua bai toan dap
dung bdt dang thirc Bunyakovsky, cdc ban cé thé gidi twong ti theo loi giai 2 bai toan SO 43. Phuong phap
dat an phu trong 10i gidi 3 cdc bai todn 44 va 45 thuong xudt hién trong cdc ky thi tuyén sinh dai hoc mén
Todn nhitng ndam gan ddy, cu thé la Pé thi tuyén sinh Pai hoc khoi A nam 2010 mén Todn chinh thirc va Pé
thi tuyén sinh Pai hoc khoi B nam 2012 mén T oan chinh thirc. Vé dang todn nay, tdc gia chi xin nhdc lai,
hién tai da dwoc trinh bay can ké tai Ly thuyét dat an phu cac phcfn 2va 3.
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2—x+\/;

Bai toan 46. Giai bat phuong trinh <1 (xeR).

J2(x* =5x+9) -1

Loi gidi 1.
x>0
bidukién {x* -5x+9>0 < x>0.

2(x2 —5x+9) #1
Nhian xetrang \/m 22" —10x+17 >0,VxeR.
1/ x —5x+9 +1
Bét phuong trinh d cho tuong duong véi

2-x+x < 2(x° —5x+9)—1©3—x+&£1/2(x2 —5x+9) <:>3—x+x/;s\/2(x2 —6x+9+x).
Pt 3-x=a;\x =b (b2 0)ta thuduoe a+b<,2(a*+5) (1)

Chu yrang VaeR;heRtacod
(a—b)2 >0 2ab<a’+b* < a’ +2ab+b° S2(a2+b2)

<:>(a+b)2 £2(a2 —i—bz):>a+b£|a+b|S4/2(a2 +b2)

Do d6 (1) nghiém dung véi Va € R;b > 0. Két luan nghiém cua bt phuong trinh 13 x>0

Loi gidi 2.
Diéu kién xZO;xz—5x+920;2(x2—5x+9)¢1<:>x20.

2
Nhan xét 2(x2—5x+9)—1:2x2 —10x+17=2(x—§j +%>0Vxe]R:>1/2(x2—5x+9)—1>0.

Bét phuong trinh d cho tuong duong véi

2-x+3x <\ [2(x =5x+9) ~1 e 3-x+x < 2(x* =5x+9) (1)
X 1A , . , \ . 3 9
Deé thay (1) thoa man voi x =0. Xét truong hop x> 0ta co (1)<:>T—\/;+1£ 2(x—5+—j
X \ X

bit i—\/;:t:>2+x:t2+6tathuduo’c

Jx x

r<-1 r<-—1
t<-—1
t+1< 2(t2+1)<:> t>-1 ol [t2-1 C{p 1<:>te]R.
£+2+1<20+2 | |(e-1Y 20 -

Viy bét phuong trinh dd cho c6 nghiém x>0.

Nhdn xét.
Xin nhdc lai hai dang tong qudt dong bédc hai va dang dong béc ba nhw cdc bai todn triede

af*(x)+bf (x)g(x)+cg’ (x)=0, a fz( )+bf (x)g (%) +¢f (x) g (x)+dg’(x) = 0.
Ap dung cho dang tong qudt chiva can: af +bg \/df +eg )

Cdc ban thiee hién binh phirong hai vé kém theo diéu kl_en dé quy vé dang phwong trinh dong bdc bdc hai c6 hinh
thiee vo rang hon.
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Bai toan 47. Giai bat phuong trinh Jx =2 > 1 (xeR).
J6(x* —2x+4)-2x 2
Loi gidi 1.
x>0
Diéu kién {x* —2x+4>0 x>0

6()c2 —2x+4) #2x

x —2x+4) 45 2(x-3)
Nhanxetx>0:>1/6 x —2x+4 -
1/ x’ —2x+4 +2x ,/ x’ —2x+4 +2x

Bét phuong trinh d cho tuong duong véi

2(Vx=2) 2 [6(x" ~2x+4) ~2x = 2x 4+ 2x > [6(x* ~2x+ 4) & 2(x=2)+2Jx 2 \6(x—-2) +12x

bat x—lzu;&zv thu duoc
u+v=0 u+vz0 u+v=0
2u+2v2\6u’ +12v <&

= =
4u® +8uv +4v* > 6u” +12v° (u —2v)2 <0 u=2v

u=0

=2 2-20x  |(Vx-1) =3
<:>u:2v(u20;v20):>{u_ v@{x_ TNt o ( x—) P odi=Brlox=4+23

x=>2 x>2
Két luan bat phuong trinh d3 cho c6 nghiém duy nhéat x =4+ 243.
Loi gidi 2.

x>0
Diéu kién < x> —2x+4>0 S x20.

6()c2 —2x+4) #2x

Nhan xét x>0=>,/6(x" —2x+4) = 4 +2(x=3) +6 > ax’ =2[x|=2x= \6(x* —2x+4)-2x>0.

Bét phuong trinh d cho tuong duong véi

2(\/5—2)2,/6(x2 ~2x+4)-2x & 2x—4+23x > [6(x* ~2x+4) (1).

Xét x = 0 khong thoa man bat phuong trinh (1).

Xét truong hop x >0ta cod (1)@2(&—%j+22 6(x—2+i) (2).
x \ x

Dit \/_—i=t:>t2 :x+i—4;(2) trd thanh
x

Jx
264220 t>-1 1>-1
20+2>,[6(1°+2 1=2
( )©{4t2+8t+426t2+12©{2(t—2)2 so@{(t—z)2 —0"

x>2
t>0 x>2
:>{ = 4 <:>{ S x=4+243

*=4 X+——4=4 x*—8x+4=0
X

So sanh diéu kién ta thu dugc nghiém x =4+ 2\/5 .
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Bai todn 48. Giai phuong trinh x —1++/x =v7x* ~17x+7 (xeR).

Lo gidi.

Diéu kién x> 0;7x* —17x+7>0.

Phuong trinh di cho twong duwong voi x—1+x/;:\/7(x2 —2x+1)—3x .Pat x—1=u;"/x =v (v>0)ta thu duoc
u+v=0 u+v=0 u+v=>0

? 3vz<:>{3uz—uv—2v2 =0©{(u—v)(3u+2v):0

u+v=NTu* -3 < 5 )
u +2uv+v =Tu" —

Xét hai truong hop xay ra
u+v=0 u>0;v>0 x>1 x>1 3+4/5
o & S SR S x= :
u=v u=v x—l:\/; x =3x+1=0 2
utv>0 u<0;v=0 0<x<l 11-210
= = R Sx=—-—.
3u+2v=0 2Jx =3-3x 4x=9x" —18x+9 9
So sanh diéu kién ta c6 nghiém S :{11—5\/5;32\/5}'

Bai toan 49. Giai bat phuong trinh 2(2-x)2v/x +v4x’ —19x+16  (xeR).
Loi giii,
19-+/105

8

>0 0<x<

Diéu kién =
' {4x2—19x+1620 >19+1/105
x_—

Bét phuong trinh bién doi vé 2(2 x \/;>\/4 x 2 P _3x bit x-2=aq; Jx = b O ta thu dugc

2a=2b
> > 2a—-b>0 2a—-b2>0
2a—b>+4a -3b" &
4az—4ab+b224az—3b2 b a) >O
b>a
Xét hai truong hop
{2a2b 2x+\/;S4
. = < x=0.

{2a2b {2x+\/;—4£0 2x++/x—4<0 OS\/;S@—I 1753

& 4 <©1<x<
b>a

KSR NN S T
{1_19—\/@}
|

Két hop diéu kién ta c6 nghiém S ={0} U

Nhdn xét.

Pé tim cdc hé sé an phu trong can thirc cac ban nén su dung dong nhat thirc nhu cdc bai toan trudc. Trong
triong hop bat phwong trinh, can cé nhdn xét, danh gid, ldp ludn dé giam bét mét s6 truong hop, thanh thir néu
khéng thi 16i gidi sé rwom ra, ton kém thoi gian, cong sirc. Ngodi ra cdc ban can tim diéu kién va két hop nghiém
chinh xdc, boi nghiém thong thuong la mét khodng, doan hodc hop cdc khodang va diém, thao tac thir nghiém t6 ta
kha khé khdn, do dé rat dé dan dén sai lam va ngo nhan.
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Bai toan 50. Giai phuong trinh 6 =3x ++/x + 24/3x> —14x+12 (xeR).
Loi gidi.

x>0

3x* —14x+1220

Phuong trinh da cho twong duong véi

3(2—x)—\/;=2\/3(x2—4x+4)—2x & 3(2-x)—x =2,3(2-x)" —2x

Pit 2—x=u;\x =v (v=0)thu dugce

Dbiéu kién {

> > 3u—v=0
3u—v=2N3u"-2v- & ) 5 5 5
u”—6uv+v- =12u" —8v
3u—v=0
3u—v=>0 3u—v=0
< & S<lu=v
u> +2uv—3v* =0 (u—v)(u+3v)=0 3
u=-3v

= <:> < x=1.
u=v

3Ju-vz=0 -10v=0 v<0
° <~ <~
u=-3v u=-3v u——3v

Két hop diéu kién ta thu dugc nghiém x=1.

x+x?+2x-3
Vax? =2x+3

x+2) 0

{3u—v20 {uZO;vZO 0<x<2 {0<X<2
L4 =

=0

0

{x B (HE vo nghi€ém).

x_

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

Loi gidi.

o ¥ +2x=320 x>1
bicu kién =

4x* —2x+3>0

Phuong trinh da cho tuwong duong véi x++/x* +2x-3 = \/sz —(x2 +2x— 3) .

bat Vx*+2x-3 =y (»>0)ta thu dugc

x+y=45x"-1' & xry=0
X2+ +2xy =5x" -y’

x+y20
{x—i—yZO {x+y20

= = Selx=y

25 —xy—y* =0 |(x-»)(2x+y)=0
x = xy =y (x=y)(2x+y) {2x+y=0

{x+y20 x=0 {xZO 3
. o & Sx=—.
xX=y x=vx>+2x-3 2x-3=0 2

x+y>0 x<0 x<0 .
= = (Hé vo nghiém).

2x+y=0 —2x:\/x2+2x—3 3x2—2x+3:0

Dbi chiéu diéu kién, két luan nghiém S = {%} :
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Bai todn 52. Gii bit phuong trinh 2x —1—+/x < \/2(4x2 —3x+1)  (xeR).
Léi gidi. ,
biéu kién x > 0. Bat phuong trinh da cho twong duong véi
2x-1-+x < \/2(4x2 —4x+1)+2x & 2x-1-x < J2(2x-1)+2x (1)

Pit 2x—l=a;J/x =b (b>0) thu dugc

a<b a<b
b
a-b<\N2a*+2b* < | [a=b | lazb =N @<
2 2 2 2 2 azb
a*—2ab+b* <2a*+2b (a+b) >0

Vay bAt phuong trinh da cho nghiém ding v&i moi x thude tap xac dinh, tic 1a S = [0; +OO) .

Bai todn 53. Giai bit phuong trinh x-3Vx +2<vx*+7x+4  (xeR).
Loi gidi.
biéu kién x>0.
A \ ~ 7 2 2
Bat phuong trinh da cho twong duong véi x+2-3Jx < \/x +Ax+443x ©x+2-3/x < \/(x+2) +3x.

Dit x+2=a;Jx=b (a>0;b>0)ta thu duoc

a<3b a<3b
a-3b<a*+3b* < | [a=3b | [a=3b
a’ —6ab+9b* < a’ +3b* b(a—b)ZO

Xét cac truong hop
. a<3b@x—3J§+2<o@(\/E—l)(\/}—z)<o@1<&<2@1<x<4.

a>3b  [x=3Jx+2>0

° o = x=0.
{a23b - x—3\/;+220<:> J}zzc{xm
a=b=0  |x—x+2>0 NEESEESY!

Két hop diéu kién ta c6 nghiém x>0.

Bai todn 54. Gii bit phuong trinh 2x —1—+x <V4x? —7x+1 (xeR).

Loi gidi.
7+\/§
Biéukién{xzo o R
4x* —Tx+1=0 OSx£7_\/§
8
BAt phuong trinh da cho twong duong v6i 2x —1—+/x < V4x> —4x+14+3x < 2x—1—/x <yJ(2x 1)’ +3x .
a<b a<b
it 2x—1=a;x =b (b=0)thu dugc a—b<Va’+3b* < | [a=b | [a=b
{612—2ab+b2£az+3b2 {b(a+b)20
Xét hai truong hop
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. a<b©2x—\/;—1<0<:>(\/;—1)(2\/;+1)<0<:>\/;<1<:>x<1.
azb . . .
. { (Nghiém dang véi moi x thudc tap xac dinh).

b(a+b)=0
7+\/§

8
7-33

8

X2
Két luan bt phuong trinh dd cho c6 nghiém

0<x<

Bai toan 55. Giai bit phuong trinh x+1-vVx-2<vx*+5  (xeR).
Loi gid.
X' +x+3

x+1++vx-2

Piéukién x>2.Nhin xét x+1-/x—2 = >0 Vx>2.

Bét phuong trinh di cho tuong duong voi
2+l x—2-2(x+1)Vx -2 <x? +5 & 3x-6<2(x+1)Vx -2
x=2 x=2
9[3\/532(“1)@{4)8—x+2220©x:2

Bat phuong trinh da cho ¢6 nghiém S ={2}.

Bai toan 56. Giai bat phuong trinh 2x+2<+x—1+v3x’ +4x+5  (xeR).
Loi gidi.
bicu kién x>1.

2
Nhan xét 2x+2—+/x—1 :x+(\/x—l—%j +%>0 Vx2>1.
Bét phuong trinh d cho tuong duong véi
2x+2-Nx—1<33x +4x+5 & 4x° +8x+4+x—1—-4(x+1)/x -1 <3x° +4x+5
S X +5x-2-4(x+1)Vx-1<0 x> +2x+1-4(x+1)Vx—1+3(x-1)<0

Vx—1 x—1

& (x+1) —4(x+D)Vx-1+3(x-1)<0 = 1-4. +3. <0
(e +1) =4 DaT+3(x-1) e
bat x_1=t(t20)tacc')1—4t+3t2S0<:>(t—1)(3t—1)£0<:>l£t£1©l£ -l
x+1 3 3 x+1
< 2<x<5.

Vx—-1<x+1 x=1<x*+2x+1 X +x+2>0
= = , 9,
3Wx—-1>x+1 Ix—-92>x"+2x+1 x =7x+10<50
Két hop diéu kién ta thu dugc nghiém S =[2;5].

Bai toan 57. Giai bat phuong trinh x+1—2v/2x—1<+/2x* +12x-2 (x € ]R) .
Loi gidi.
Diéu kién x> % :

Bét phuong trinh di cho tuong duong voi
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x+1-242x-1 S\/Z(x2+2x+1)+4(2x—1) & x+1-242x-1 S\/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<2y u<2v )
<
u-2v<\2ul +h* < ([u=2v=0 | u=2v | lu=2v @[u v
2 2 2 2 2 u=2v
u —4duv+4v. <2u” +4v u +4uv >0 u(u+4v)20

. . 1
Vay bat phuong trinh da cho c¢6 nghiém x > 3

Bai toan 58. Giai bat phuong trinh 2(x+1)<3vx—-1+v4x* +9x+3  (xeR).
Léi gidi I.

Piéu kign x>1.

Phuong trinh d& cho twong duong 2(x-+1)-3vx—1< [4(x* +2x+1)+x-1 (1)

bat x+1=a;vx—1=b(a>0;b>0)taco

2a <3b 2a<3b
(1) 2a-3b<V4a’ +b* < | [2a>3b o [2a=3b
4a’ —12ab+9b* < 4a* + b’ b(2b-3a)<0

Xét cac truong hop xdy ra sau
" 20<3h S 2x+2<3Vx—14x" +8x+4<9x-9 < 4x° —x+13<0 (VO nghiém).

{2a >3p {2x+223\/x—1
= =

b=0

x=1.
x=1
{2a23b 2x+223vVx-1 4x* +8x+4>9x-9 4x* —x+13>0
= = = < xelR.
2b<3a 3x+3>2Ux—1 Ox*+18x+9>4x—4 9x*+14x+13>0

Két hop diéu kién ta thu dugc nghi¢m x>1.
Loi gidi 2.
bicu kién x>1.

Phuong trinh da cho twong duong 2(x+1)—3vx—1< \/4(x2 +2x+1)+x—1 (1)

2_
Nhan xét 2(x+1)-3Jx1=—% “X+1  _gysy,
2(x+1)+3v/x-1

bat x+1=a;Nx—-1=b (a >0;62>0;2a >3b) thi (1) tro thanh
h=0
(1)< 2a-3b<~4a’ +b* < 4a” —12ab+9b° <4a’ + b’ <:>b(2b—3a)£0<:{3 22
az
Xét cac kha nang
» b=0cJx-1=0x=1.
> Truong hop 3a > 2b hién nhién do 3a > 2a >3b>2b.
Két hop diéu kién ta thu dugc nghiém S =[1;+w0).

Bai todn 59. Giai bat phuong trinh Vx” +x+1+x22vVx*+3x+3  (xeR).
Loi gidi.
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Piéu kién xeR.
Bét phuong trinh di cho tuong dwong voi Vx> +x+1+x > 2\/3(x2 +x+ 1) —2x%.

biat VX' +x+1=y (y>0) ta co

y+x20 x+y=20 x+y=20
p—
Ox* +2xy—11y° >0  |(x=y)(9x+11y)>0

+x>243y" -2x" <
4 Y {yzvt)c2+2xy212yz—8x2

Xét hai truong hop
x+y=0 2x=0
. x—y20 <<x2y & x20.

9x+11y =0 9x+11y =0
X+y20 x+y=>0 VX +x+1>—x
\x? > x+1>0
o {x-y<0 o{x<VxX+x+lo VX +x+l2x <:>{ ¥l x@{ < -1<x<0.

<0
9x+11y<0  |20x<0 x<0 x<0 *

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

Bai toan 60. Giai phuong trinh vVx* +x—2 +x=2++/4x> —x -2 (x € ]R) .
Loi gidi.

X +x-22>0
4x* —x-220
Phuong trinh da cho tuwong duong véi

\/x2+x—2+x—2=\/3(x2+x—2)+(x2—4x+4)<:> xz—i-x—Z-i-x—Zz\/3(x2—i-x—2)—i-(x—2)2
Pit Vx*+x-2=u;x-2=v (uZO),khid(')

5 x>
Sx +x-220
x<=2

biéu kién {

— u+v=0 u+v=>0
(1)<:>u+v= 3u+vt &9 , .,
u’ +2uv+v: =3ut+v u(u—v)=0
Xét hai truong hop
Vi +x=2+x-2>0
u+v=0 VX +x-2+x-2>0 X A A
& <9 x=1 (H¢ v6 nghiém).
u=0 ¥ +x-2=0
x=-2
{u+v>0 {uzo,wo x>2
= = =
u=v u=v X+x-2=x-2
>0 x>2
= = 6 (Hé vo nghiém).
{x2+x—2=x2—4x+4 xX=— ( s )

Vay phuong trinh da cho vo nghiém.

Bai toan 61. Giai phuong trinh 2vx” +3x+3 +x+1=v9x" +23x+19  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi
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24/x* +3x+3 +x+1:\/5(x2+3x+3)+4(x2+2x+1) & 24x% +3x+3 +x+1:\/5(x2+3x+3)+4(x+1)2

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

2a+b2>0
P > 2a+b >0 2a+b >0
2a+b=~5a"+4b" & 5 5 5 , S, 5 S<la=b
da” +4ab+b” =5a" +4b a - —4ab+3b" =0
a=3b
X¢ét hai truong hop
. |2a+b=0 a>0;6=>0 x=>-1 x=-1 o
> & S, R & (H¢ vo nghiém).
a=b a=>b x +3x+3=x"+2x+1 x=-2
. [2a+b>0 [(a>0;p>0 [x2-1 x>-1 J33-15
X8 & = 5 & s Sx=———.
a=3b a=3b X +3x+3=9(x" +2x+1) 7 |8x2 +15x+6=0 16
So sanh diéu kién ta thu dugc nghiém § = {%} .
Loi gidi 2.

Ditukién xeR.
Nhan xét x = —1khong thoa man phuong trinh ban dau. Xét truong hop x # —1, phuong trinh tré thanh

«[x2+3x+3 5(x2+3x+3)
-  4+1= —_—
x+1 (x+1)

N 2t+12>0 2t+1=0 t=1
pat YT thuduge 2 +1=V57 14 = | ey o
x+1 4" +4t+1=5t"+4 " —=4t+3=0 t=3
x=>-1 {xz—l
=

x5 43 bxtl=5(x2 430 +3) +4(x+1) &2 +4

5 (HE vo nghi€ém).

X =—

> t=1loVxX+3x+3=x+1< ) )
X +3x+3=x"+2x+1

> tzsﬁmzs(m)@{ o!: LB

x2+3x+3:9(x2+2x+1) 8x* +15x+6=0 16

So sanh diéu kién ta thu dugc nghiém S = {%} .

Bai toan 62. Giai phuong trinh v/1—x* +1—2x =2v14x” —12x+1 (x € ]R) .
Loi gidi.
Diéu kién —1< x <1;4x* —12x+1> 0. Phuong trinh di cho twong duong véi

JI-x +1—2x:2\/3(4x2 —4x+1)-2(1-x") & 1-x +1—2x:2\/3(1—2x)2 -2(1-x%)

bat V1-x* =a;1-2x=b (a>0)taco

5 5 a+b=>0 a+b=>0
a+b=2\3a" -2b" & 5 5 5 , & 5 R
a - +2ab+b"=12a" —8b 1la” —2ab-9b" =0
a+b>0
a+b>0 a+b>0 [a+b=0
= <sla=b = Vv
(a—b)(11a+9b):O a=>b 11a+96 =0
11a+96 =0
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Xét hai truong hop xay ra
a+b>0 a=20;6>0 —ISxSl —léxél
o _p = _b = 2 = 2 ©x=0.
‘= ‘= 1-x% =4x> —4x+1 x(5x—4):0
>
a=>0 @20 a=>0 5
2 a=0 I-x"=0 ___ =
o ja+b20 < —aaZO <13a<0 = 5 0<:> 2 O(Hevonghlem).
= —2x=
11la+9h =0 11a+9b =0 11la+9h =0

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

Bai todn 63. Gidi phuong trinh x> +2vx* —1=33x' —2x+2  (xeR).
Loi gidi.
Diéu kién |x|>1.

Phuong trinh da cho bién ddi vé x” +2vx* —1 =3,/3x* - 2(x" -1)

bat x* =a;Vx* —1=b (a 215> 0)ta thu duoc

a>l;b>0 azl;b>0 a>1;6>0
= N
a+2b=3\3a —26>  |a’ +4ab+4b’ =9(3a’ ~2b*) 7 |13a> ~2ab-11b" =0
a>1;b>0
=N Sa=box =vx' -1 x" —x>+1=0 (V6 nghiém).
(a—b)(13a+11b):0

Vay phuong trinh da cho v6 nghiém.

Bai todn 64. Giai phuong trinh Vx> +x—6 ++/x =v3x* +4x-18  (xeR).
Loi gidi 1.
X +x-6>0
Diéu kién { x>0 Sx>2.
3x* +4x-18>0
Phuong trinh di cho quy vé Vx> +x—6 +x/;:\/3(x2 +x—6)+x.
Pit VX’ +x—6 =u;\x =v (u=0;v > 0)thu dugc
uz0;v>0 u>0;v>0 u>0;v>0 u=0
= = &
u+v=-3u*+* u’ +2uv+v: =3u’ +v7 u(u—v):O
. u=0c>x2+x—6=0c>(x+3)(x—2):0<:>xe{—3;2}.
. u:v<:>\/x2+x—6=\/;<:>x2—6=0<:>xe{—x/g;x/g}.
Péi chiéu diéu kién, két luan nghiém S = { 2.6 } :
Lai gidi 2.

A g en X 4+x-620;x>0
bicu kién S x=>2.
3x* +4x-18>0
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2 2
Phuong trinh da cho twong duong voi 1/L)C6+1:1/w<:> /x—§+1+1—\/3(x——+1 +1
X X X
0
1

bat ‘/x—§+l =1 (¢>0)thu dugc t+1_\/3t2+1<:>t2+2t+1=3t2+1c>t(z—1):0<:{
X

x=2

> t=0<:>x2+x:6<:>{
x=-3

> t:1<:>x—§=0<:>x2=6<:>x=\/gvx:—\/g.

X

Quan sat diéu kién, két luan nghiém § = {2; \/E } .

Bai todn 65. Gidi phuong trinh x +2vx* +x-2=v5x +9x-10  (xeR).
Loi gidi 1.
N x>0
bicu kién 5 S x>1.
X +x-220

Phuong trinh da cho twong duong voi Jx+24x +x-2= \/S(xz +x—2) +4x
Pat Vx =a; Vx> +x-2 =b (a>0;b=0)ta quy vé
{a+2b:«/5a2 14 @{a2+4ab+4b2 =5a” +4b° @{a(a—b)zO@a:b

a>0;b>0 a>0;b>0 a>0;b>0

x2>1 x2>1

=x"+x-2 )
@{x X +x @{x ex2
Vay phuong trinh d& cho c¢6 nghiém duy nhat S = {\/5 } .
Loi gidi 2.
x>0

Diéu kién | o xzl.
X +x-220

2 _ 2 _
Bién ddi vé dang \/;+2\/x2+x—2:\/5(x2+x—2)+4x<:>1+2\/x X 2:\/5.x X 2-|-4

x x
2 —_—
bit ,/w =1t (¢>0) ta thu dugc
x

t=0
1+2t=\/5t2+4<:>4t2+4t+1=5t2+4c>t(t—1)=0c>{ :>t:1<:>x2:2:>xe{—ﬁ;ﬁ}.

Quan sat va két hop diéu kién, suy ra phuong trinh da cho ¢6 nghiém duy nhat S = {\/5 } .

6—x+2Ux

Bai toan 66. Gii bat phuong trinh >1  (xeR).

3-3x* —14x+27

Loi gidi.
x>0

3-43x"—14x+27 #0

biéu kién {
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2
Nhan xét 3— 3x2—14x+27=3—\/3(x—9 %<3 %<0.

Bét phuong trinh d cho tuong duong véi
6—x+23/x >3-3x* —14x+27 <:>3—x+2\/;2\/3(x2 —6x+9)+4x (1),

u+v=>0 u+v=0
Pit 3-x=u;2Jx =v (v20)taco (1) Su+v2V3u’+v <1 L
u +v +2uv>3u” +v

< u(u—v)SO

Xét cac kha nang xay ra

u+v20 [3-x+2Jx=20 [x-2Jx-3<0 [Jx<3

° uz20 <<3-x20 & 9x<3 & 9x<3 <1<x<L3.
us<v 3—x<2Jx x+24/x=320  [Jx=1
u+v20 [3-—x+2Jx20 [x-2Jx-3<0 [Jx<3

° u<0 <<3-x<0 Sax 23 & 9x2>3  (HE vo nghi€ém).
uzv 3—x22x x+24/x=3<0  [Jx<1

Vay bat phuong trinh da cho ¢6 nghiém S =[1;3].

1+\/;

Bai toan 67. Giai bat phuong trinh ————— <1 xeR).
x+Vx*+x+1 ( )

Loi gidi.
bicu kién x>0.

Bat phuong trinh da cho twong duong véi 1++/x < x++/x% +x+1 <:>1—x+x/;£\/(l—x)2+3x.

[(u+v=0

u+v<0 u+v<0 {V:O
Batl—x:u;\/;:v (vZO)thiu—i—vS W+ | (u+v=0 Sl |lutvz20 slu+v<0
{u2+3vz2uz+2uv+v2 {V(V—M)ZO u+v=0

_{vku

Xét cac truong hop
. u+v20 l-x+J/x>0
v=0 \/— 0

" u+v<0s x_\/;_1>0<:>\/521+\/§<:>x23+\/§.
x>0 2 2

] {u+v20©{l—x+\/;20 {x—&—lso s J5-1 32J§'

= —<:,>0< <
l—xZ\/; x+\/——l<0

Két hop tat ca cac trudng hop ta c6 nghiém S = { 3 2\/_} {3 +2\/§ ;+oo] )

Il
(e

<X

vu

Bai todin 68. Gidi bt phuong trinh \/x—1++x* +x+5 <v/2x* +4x+8 (xeR).
Loi gidi 1.
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Diéu kién x>1.
Bét phuong trinh di cho turong dwong voi vx—1++x% +x+5 S\/2(x—1)+2(x2 +x+5) .
bat Vx-1=a;vx’ +x+5=b (a=0;b>0)ta dugc
a+b<~2a* +2b* < a* +2ab+b* <2a* +2b* < (a—b)’ >0 (Hing bit ding thirc).

Vay bat phuong trinh nghiém ding v6i moi gié tri x thude tap xac dinh, tic 1a S = [1; +oo) .

Loi gidi 2.
bicu kién x>1.
Bat phuong trinh da cho tuong duong voi

Nx=1++x*+x+5 s\/z(x—1)+2(x2+x+5) o f;lﬂs\/z.f;lu
X +x+5

X +x+5
it /zx;lszt(tZO)tathuduqct+1£x/2t2+2<:>t2+2t+ls2t2+2<:>(t—1)220 (%)
x*+x+

Nhan thiy (*) nghiém dung v6i moi gia tri thuc 7 nén suy ra tip nghiém S = [1;+00).

Loi gidi 3.
bicu kién x>1.
Bat phuong trinh da cho twong duong véi

x—1+)c2+x+5+2\/()c—1)(x2 +x+5) 32)62+4x+8c:>2\/()c—1)(x2 +x+5) <xX*+2x+4 (1)

Va>0;b>0: (\/Z—\/E)z >0 2vab <a+b=2|(x—1)(x* +x+5) < (x=1)(x* +x+5) = x> + 22 +4
Do d6 (1) nghiém ding v6i moi x>1. Két luan S =[1;+).

Léi gidi 4.

Diéukién x>1.

Ap dung bat dang thirc Bunyakovsky ta c6

2 2
(x/x—l-i-\/xz +x+5) :(l.x/x—1+1.\/x2 +x+5) <(P41)(x =142 +x+5) =26 + 4x+8
SVx—1+Jx* +x+5< \/x—1+\/x2+x+5‘éx/2x2+4x+8

Nhu vay bat phuong trinh da cho hién nhién ding v6i moi gia trj x thudc tap xéac dinh.
Két luan tap hop nghiém S = [1;+00).

Bai todn 69. Giai bit phuong trinh Vdx+1+v/x*~2x>v2(1+x)  (xeR).

Loi gidi.
biéu kién &S| 4
x(x—2)20 >

Bét phuong trinh d cho tuong duong véi

Vax+ 14422 =20 22 |x+1| & Vax + 1 +4x? = 2x 2|2 (x +1)’
& VAT 202 2 (x - 2x) +2(4x +1) (1)
bat Vda+1=a;Vx’ -2x=b (a2 0;b>0)ta co
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()= a+b> 2(a2+b2) < at+2ab+b° 22(a2+b2)©(a—b)2 <0< a-b=0
@4x+1=x2—2x@x2—6x—1=0@xe{3—@;3+\/ﬁ}
Két hop diéu kién ta thu dugc nghi¢m S = {3—@;3+@}.

Loi gidi 2.
N dx+1=20 _lgxg()
bicu kién 5 >0<:> 4
x(x— )_ x>2

. . 1
Nhan xét bat phuong trinh khong théa man véi x = R

Ngoai truong hop trén ta ¢ v4x +1 > 0, bt phuong trinh di cho tuong dwong voi

\/4x+1+\/x2—2x2\/§|x+1|<:>x/m+\/x2—2x2\/2(x+1)2
2 2
& VAx+1+Vx* - 2x Z\/Z(xz—Zx)+2(4x+l)<:>1+\/x 2 2\/2 X 2%,

4x+1 " 4x+1

2_
X —2x =1t (¢>0)thu dugc
4x+1

141220 42 &2 42042220 42 & (1-1) <01 =1
<:>4x+1:x2—2x<:>x2—6x—1:O<:>xe{3—x/E;3+\/E}.
Két hop diéu kién ta thu dugc nghi¢m S = {3—@;3+@}.

Loi gidi 3.
N dx+1=20 _lgxg()
bicu kién 5 >0<:> 4
x(x— )_ x>2

Ap dung bét dang thirc Bunyakovsky ta c6

(Var T+ —2x)2 <(P41)(dx+14x° —2x) = 2(x + 2x+1) =2(x +1)
N N BT e S MY S R

Bét phuong trinh di cho c6 nghiém khi (*) xay ra ddu ding thic

- Vax+1 Jxt=2x
1 1

@4x+1=x2—2x@x2—6x—1=o@xe{3—@;3+JE}.

Quan st diéu kién ta thu dugc nghiém S = {3 ~J10;3+10 } .

Bai todn 70. Gidi phuong trinh \2x—1++vx> +3x—1=vx’+9x-4  (xeR).
Loi gii.

g 1
biéu kién xZE.

Phuong trinh da cho twong duong véi +/2x —1 +\/)c2 +3x-1= \/3(2x—1)+x2 +3x-1.

bat V2x—-1=a;Vx* +3x—1=b (a>0;b > 0) ta thu duoc
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a+b=+3a’+b* & a’ +2ab+b*=3a’ +b° <:>a(a—b)=0c>{ B

a=
Xét hai truong hop

. a:0c>2x—1=0<:>x:%.

=0
o a=b2x—-1=+/x"+3x-1 <:>2x—1:x2+3x—1<:>x2+x=0<:>{x

x=-1

Dbi chiéu diéu kién ta co nghiém S = {%} .

Bai todn 71. Gidi phuong trinh 2v2x—3+vx* +3x—4 =¥’ +19x-28  (xeR).
Lo gidi 1.

biéu kién x> % .

Phuong trinh di cho tuong duong v6i 22x—3 +vx* +3x—4 = [8(2x-3)+ x> +3x—4 .
Dit V2x-3 =a;\x* +3x—4 =b (a>0;b>0) thu dugc

2a+b=+8a’+b* < 4a’ +4dab+b* =8a’ +b° @a(a—b)zO@{

a=

° a:0<:>x:§.
2

° a:b<:>\/2x—3:\/m<:>x2+x_1=0<:>xe{_1_2\/§;_1+\/§}.

2
So sanh diéu kién ta thu dugc nghiém S = {%} .
Loi gidi 2.

biéu kién x> % .

Nhan xét x = % 12 mot nghiém cua phuong trinh ban dau. Phuong trinh d cho tuong duong véi

2 _ 2 _
2\/2x—3+\/x2+3x—4=\/8(2x—3)+x2+3x—4<:>2+\/—x +3x 4:\/8+—x t3x-4
2x-3 2x-3

2
Pit ,/%zt(tZO)tathuduqc 2it=~8+ @ +dtrd= 18 t=1+x=1 (1)
x_

Phuong trinh (1) v6 nghiém véi x > % . So sanh diéu kién va két luan nghiém S = {%} .

2Nx=2+xr+x =7 S

Bai todn 72. Gii bat phuong trinh >1 (xeR).
10x* +9x+2 -7

Loi gidi.

Diéu kién x>2.

Nhan xét x>2=10x +9x+2>60>49 = J10x> +9x+2 > 7.
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Bét phuong trinh di cho tuong duong voi

2Nx=2+4x P +x=T7>10x* +9x+2 —

o Wr—2 1% +x>\/10x+x (x— 2@2/ > |
x+x

=1(1>0)ta thu duge 21 +1210—7" < 48> +41+1210—1° < 567 +4: -9 >0

x—2
X +x

Pit

=2 >lox-22x+xox7+2<0 (1)
X +Xx

Bét phuong trinh (1) v nghiém. Do d6 bat phwong trinh da cho v6 nghiém.

32x—1+x*+1-

Bai toan 73. Giai bat phuong trinh > <1 (xeR).
245x* =2x+6 -5

< (t-1)(5t+9)2 021

Loi gidi.

1
xX2>—

biéu kién 2 o x >l.
25 —2x+6 #5

Do d6 ‘v’x>%:>(2x—l)(10x+1)>0<:>10x2—8x—1>0:>4(5x2 ~2x+6)>25=2\5x" = 2x+6>5.

Bét phuong trinh di cho tuong duong voi

32x—14+Vx?+1-5<25x2 =2x+6 =5 3/2x -1 ++/x? +1<2\/5 x +1 2x 1)
bat V2x—-1=v;vx’ +1=u (u>0;v > 0) ta thu duoc

u+3v <250 —v < u’ +6uv+N? S4(5uz—1)2)<:>19u2—6uv—13v2 >0

<:>(u—v)(l9u+13v)20c>uZv(:)\/x2+l2\/2x—1 SxP-2x+2>0<xeR

Két hop tat ca cac truong hop ta thu duge nghiém S = (%, +ooj .

3x=1+24Ux*+x+3-6

Bai toan 74. Giai bat phuong trinh >1  (xeR).

V11x* +5x+35-6

Loi gidi.

Diéu kién x> % :
Nhan xét 11x”* +5x+35>36 = /11x* +5x+35-6> 0V > % Bét phuong trinh di cho tuong duong véi

V3x=1+20x* +x4+3-6>V11x* +5x+35-6 <= /3x—1+2Vx* +x+3 Z\/ll(x2 +x+3)—2(3x—1) .
bat V3x—1=a;vx’ +x+3=b (a>0;b>0)ta thu dugc

a+2b>\11b* =2a* < a®> +4ab+4b* >11b* —=24° < 3a*> +4ab—Th* <0

< (a-b)(3a+70)0 a<hboVIx—-1<VxX’ +x+3 x> —2x+420  (*)

Bét phuong trinh (*) nghiém dung véi moi gié tri x thudc tap xac dinh. Vay S = [%;+ooj .
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Bai todin 75. Gidi bt phuong trinh vx* +x+1+2vx* +2x+3 <A9x* +13x+17  (xeR).

Lai gid
biéu kién x € R. Phuong trinh da cho tuong duong véi
V2 +x+1+ 2% +2x+3 s\/s(xz +x+1)+4(x2 +2x+3)

bat Vx’ +x+1=a;vx* +2x+3 =b (a > 0;b>1) ta thu duoc

a+2b<+5a* +4b* < a’® +4ab+b* <5a° +4b* @a(a—b)ZO

Sazbo X +x+12x +2x+3 o x<2
Vay bat phuong trinh da cho c6 nghiém § = (—o0;-2].

Bai todin 76. Gidi bt phuong trinh \x* +2x—3 +vxX* +x—2 <4’ +6x-10  (xeR).
Loi gidi 1.
x>1
x<-3
Bét phuong trinh di cho tuong duong voi
Vot +2x-3 44 b x-2 < 2 (7 +20-3) 42 (22 +x-2)

biéu kién {

Pit \x? +2x -3 =a;Nxi+x -2 =bh (a=0;b>0) ta thu duoc
a+b<~2a*+2b <:>a2+2ab+b2<2a2+2b2@(a—b)2>0c>a¢b

<:>\/x2+2x—3 ;t\/x2+x—2 S +2x-3#x*+x-2<x=1

. X x>1
Keét hop diéu kién ta c6 nghiém
x<-3
Loi gidi 2.
x>1

biéu kién
x<-=-3

Bét phuong trinh da cho twong duong véi Vx> +2x—3 +4/x> +x—2 < \/2(x2 +2x—3)+2(x2 +x—2)

Ap dung bét dang thirc Bunyakovsky ta c6

(\/x2+2x—3 +\/x2+x—2)2 <(1+17)(x? +2x=3+x7 +x-2) =2(2x7 +3x - 5)

= \x? +2x =3 +4/x° +x -2 <A4x’ +6x-10 (1)
Bét phuong trinh di cho 1a trudng hop (*) khong xay ra dang thirc

<:>\/x2+2x—3 ¢\/x2+x—2 S +2x-3#x +x-2<x#1.
Két luan nghiém twong tu 101 giai 1.
Loi gidi 3.
x2>1

biéu kién
x<-=-3

Bét phuong trinh di cho tuong duong voi \/(x—l)(x+3) +\/(x—1)(x+2) < \/Z(x—l)(2x+5)

Nhéan xét x =1khong thoa man (1).
»  Xét truong hop x >1thi

(1)-
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V3 +3x+2 <\[2(2x+5) © 2x+5+2Jx? +5x+6 <4x+10

& 2Vx% +5x+6 < 2x+5 < 4(x* +5x+6) < 4x* +20x+25 (Hién nhién).
» Xét truong hgp x < -3 thi

()= \/—(x+3) +\/—(x+2) <\/—2(2x+5)
& 2x—54+2Yx° +5x+6 < —4x—-10 = 24X  +5x+6 < 2x—5 (2)

Bét phuong trinh (*) nghiém ding véi x < 3.
x>1

Két luan nghiém ctia bat phuong trinh dé bai 1a { <3
x S —

Bai todn 77. Gidi bt phuong trinh vx> —3x +vx> =5x+4 <4x’ —16x+8  (xeR).
Loi gidi 1.
x=4
x<0
Bét phuong trinh di cho tuong duong voi
x*=3x+x’ —5x+4+2\/x(x—3)(x—1)(x—4) <4x’ -16x+8 < 2\/x(x—3)(x—l)(x—4) <2x”—8x+4

biéu kién {

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

z 2 x>4
Bat phuong trinh (*) hién nhién. Do d6 ta c6 nghiém { <0
x <
Loi gidi 2.
x=>4

biéu kién
x<0

Bét phuong trinh d4 cho twong duong voi vVx® —3x ++/x> —5x+4 < \/2(x2 —3x)+ 2(x2 —5x+ 4)

bat Vx® —3x =u;Vx’ =5x+4 =v (1= 0;v>0) ta thu duoc u+v<v2u’ +2v (1)
‘v’aZO;bZO:(a—b)z >0=2ab<a’+b’ :>(a+b)2 S2(a2 +b2):>a+bs,/2(a2 +b2)

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

Loi gidi 3.

x>4

x<0

Nhéan xét x = 0thoa man ]oét phuong trinh da cho.
Ngoai truong hop trén, bat phuong trinh da cho twong duong véi

biéu kién {

2 2

2 2
X —5x+4£\/2+2.x -5x+4
x~—3x x~—3x

\/x2—3x +\/x2—5x+4 S\/2(x2 —3))c)+2(x2 —5x+4) <:>1+\/

2
bit 1/%21‘ (1>0)ta dugc 1+7 <2t +2 <:>t2+2t+1£2t2+2<:>(t—1)2 >( (Hién nhién).
X —JX

Viy bét phuong trinh di cho ¢6 nghiém x>4v x<0.

Bai toan 78. Giai bit phuong trinh Vx? —x +4/x-2 <+/5x* —6x+2  (xeR).
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Loi gidi 1.
Didu kién x> 2.

Bét phuong trinh d4 cho twong duong véi v x* —x ++/x -2 S\/S(xz—x)—(x—2) c>l+\/ x2_2 S\/S— x=2

2
X —x X —x
x—2

X —X

bat =1t (¢ >0) ta thu dugc

1+1<5-P S +2+1<5-P o +t-2<0
S (t-1)(t+2)<0o <1 x-2<x’ —x < x* +2 20 (Hién nhién).
Vay bat phuong trinh da cho ¢6 nghiém § =[2;+0).
Loi gidi 2. ,
biéu kién x > 2. Bat phuong trinh da cho twong duong véi
x° =24 2% =3x7 +2x <5x7 —6x+2 < VX —3x7 +2x < 2x7 —3x+2
& x' =307 +2x <4x* +8x7 +4-12x(x* +1)+9x7
S 4x* —13x° +20x° —14x+4 20 < 4x* —14x* +20x* —14x+4+x20 (*)
Nhan thay

4x' —14x" +20x" —14x+4+x20=2(x" = 2x+1)(2x° =3x+2)+x=2(x-1)" (20" —3x+2) +x>0,Vx 2 2.

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

Bai todn 79. Gidi phuong trinh x+x +x° 2 =v3x +4x’~6  (xeR).
Loi gidi.
X +x’-2>0

Piéu kién
3 +4x*—-6>0

Phuong trinh da cho twong duong véi x++vx’ +x° =2 = \/3(x3 +x° —2)+x2
x+y=0 {x-i—yZO

bat Vx'+x* -2 =y (y2>0)ta thu dugc x+y=4/3y" +x° @{
y(x-y)=0

X'+ 2xy+y =3y  +x°

{x+y20 {\/x3+x2—2+x20 {Vx3+x2—2+x>0
° < f—

(x—1)(x2+2x+2)=0©x=1'

y=0 ¥ +x'-2=0

{x+y20 N +x"=24+x2>0 {xZO 7
° = = o X= .
x=Vx +x* -2 2

Thir lai nghiém, két luan S = {1; 2}

Bai toan 80. Giai phuong trinh 4x =vx’ +4x> -5+ \/2(x3 +2x°=5)  (xeR).
Loi gidi.
X +4x° =520

Piéu kién
2x  +4x*-10>0

Phuong trinh di cho twong duong véi 2.2x —x’ +4x> =5 = \/2(x3 +4x —5) —4x’ (reR).
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bat 2x =u;vx’ +4x* =5 =v (v>0) ta thu dugce
2u-v=0 {2u—v20

Qu—v=A2v'-u’ & R )
Su” —4uv—v° =0

4u* — duv +v* =207 —u?

2u>v

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

u=v 4’ =x +4x* -5

2u>v x>0
u { @{ <:>x=3/§.

2u-v=0 Tu>0 uz20;v=>0 0 x=0 (V6 nghiém)
. & & Su=v=0& 0 nghiém).
Su+v=0 Su+v=0 Su+v=0 Vi +4x*=5=0 gt

Thir lai, vay phuong trinh da cho c6 nghiém § = {35}

Bai todn 81. Gidi bt phuong trinh Vx+2 +vx* +x-2 <\3x’ +4x-4  (xeR).
Loi gidi.

x+220 x>-2
Pidukién X’ +x-2>0 < (x—l)(x2+x+2)20<:>x21.

3 +4x-420 (37 +4x-420

Bét phuong trinh di cho twong duong véi vx+2 ++/x* +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>+3a*+b* < a*+2ab+b*>3a* +b’ @a(a—b)éO@aSb

Sx+2<x +x-2< X’ Z4<:>x23/2
Két luan nghiém S =[§/Z; +00).

Bai todn 82. Gidi phuong trinh 2v2x—1+vx’ +2x—7 =3x' +18x-27  (xeR).
Loi gidi.

3x° +18x—27>0
Diéu kién { x z%

X +2x-720

Phuong trinh da cho twrong duong voi

22x—T+4x +2x-7 = [6(2x—1)+3(x +2x-7).
bat V2x-1=a;Vx’ +2x—7 =b (a2 0;5 > 0) thu duoc

2a+b=+6a+3b* < 4a’ +4ab+b* = 6a* +3b* < 2(a—b) =0

<:>a:b<:>2x—1:x3+2x—7<:>x3:6<:>x=3/g
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Thir lai thiy gia tri nay théa man phuong trinh ban dau. Két luan nghiém S = {{/6 } .

Bai toan 83. Giai bat phuong trinh
2\/x2+x+1+\/x3+x2+x—3S\/6x3+9x2+9x—16 (xe]R).

Loi gidi.
2
x +x+1>20

. x—1)(x*+2x+3)>0

bicukién < x> +x* +x-3>0 @{( )( ) x>l
6 10x 10x_1650 L6X +9x°+9x-1620

Bét phuong trinh d cho tuong duong véi

2\/x2 +x+1+\/x3+x2 +x-3 S\/3(x2 +x+1)+6(x3+x2 +x—3)
bat Vx’ +x+1=u;Vx’ +x* +x -3 =v (u>0;v>0) ta thu duoc

2u+v<N3ut +6V < dut +duv+v <3P+ 60 S ut +4uv -5 <0

<:>(u—v)(u+5v)£0<:>u£v<:>\/x2+x+1 S\/x3+x2+x—3

SxX+x+1<x +x+x-3 X Z4<:>x23/2
Két hop diéu kién ta thu duge nghiem § = Y4;+0).

Bai toan 84. Giai bat phuong trinh
2/x? = 2x +3¢3%° +x° —2x -2 >/9x +25x° —50x 18 (xeR).

Loi gidi.
x(x=2)=0 x(x=2)=0
Pidukign {3x°+x* -2x-220 < (x-1)(3x" +4x+2)20 < x>2.
9" +25x" =50x—18 |(9x 425> ~50x) 1820
Bét phuong trinh di cho tuong duong voi
23 20+ 330 47 - 202 2 f16(x — 2x) +.9(x + - 2x-2)

Pit Vx* —2x = a3 + X2 —2x—2 =b (a=0;b>0)ta thu dugc
2a+3b>+16a”> +9b* < 4a* +12ab+9b* >16a” +9b* <:>12a(a—b)£0
x=0vx=2
a=0 x*=2x=0 x(x—2):0
= = = = 2
a<b X =2x<3x +x*=2x-2 3x*>2 xZi/;
Két hop diéu kién ta thu dugc nghi¢ém x>2.
Bai toan 85. Giai phuong trinh
3\/2x2+x=\/5x3+13x2+4x—10+\/x3+3x2+x—2 (xe]R).

Loi gidi.
2x +x>0

Diéu kién {x* +3x* +x—-2>0
5%’ +13x* +4x-10>0
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Phuong trinh di cho tuong duong véi 3v/2x% +x —+/x* +3x> +x—2 = \/5(x3 +3x° +x—2)—(2x2 +x)

Pit \2x* +x =X 433 +x—-2 =b (a>0;b>0)taco
3a—b=+5b"—a®> = 94> —6ab+b* =5b> —a* < 5a> —3ab—2b* =0

a=b
<:>(a—b)(5a+2b):0c>
S5a+2b=0
o a=b<:>2x2+x=x3+3x2+x—2<:>x3+x2—2=O<:>(x—1)(x2+2x+2)=0<:>x=1.
x=0
Sa+2b=0 a=0 2x° +x=0 1 o i
. = & il x=—= (HE vo nghi€ém).
a>0;b>0 b=0 X +3x2+x-2=0 2

X +3x7+x-2=0
Thir lai thdy x =114 nghiém duy nhat ctia phuong trinh di cho.

2Vx’ —4+x +2x-3-4

Bai toan 86. Giai phuong trinh 1 (xeR).
Vx' +8x% +2x—27 -4
Loi gidi.
x2>4 (x—2)(x+2)20
Piéu kién {x* +2x-3>0 & (x—l)(x2+x+3)20<:>x22.
X’ +8x" +2x-2720 x+8x7 +2x-27>0
Nhan xét

X 482 +2x =27 = x(x—2)(x+10)+22x =272 223-27 =17 = Jx +8x> +2x =27 > /17 > 4.

Do d6 bét phuong trinh di cho trd thanh 2+/x? —4 +vx° +2x -3 < \/x3 +2x-3+8(x? - 4)

Pit Vx4 =u; X +2x -3 =v (u>0;v>0) tathu dugc
u=0
2u+v£\/8u2+v2©4u2+4uv+v2£8u2+v2<:>4u(u—v)20©{ S
u>v
Xét hai truong hop
x=2

x=-2

> u2v<:>\/x2—42\/x3+2x—3 <:>x3—x2+2x+120<:>x(x2—x+2)+120 (*)

> u:0<:>x2:4<:>{

D@ thay (*) nghiém dang véi moi x>2.
So sanh va thir lai, két luan phuong trinh da cho c6 tap nghiém § = [2;+oo) .
Nhdn xét. . ) )

_Doi voi bai toan 83, trong thao tac nhdn xét va phan lap ludn (*), cac ban THPT c6 thé dung kién thirc lién quan
den dao ham — tinh don diéu cua ham so cua chwong trinh Gidi tich lop 12, chu y rang cac ham so lién quan
f(x) =x +8x" + 2x—27;g(x) = x* —x* +2x+1 déu dong bién trén mién D = [2;+oo).

Bai todin 87. Gidi bt phuong trinh v’ +x—-10+vx +x* 2 <V4x' +3x* +x-16  (xeR).
Loi gii.
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C+x—10>0 (x—2)(x2+2x+5)20
Diéu kién {x’ +x* -220 e {(x-1)(x’+2x° +2)20 = x22.

40 43 +x-1620 |47 437 +x-162>0

Bét phuong trinh d4 cho twong dwong véi vx* +x—10 +4/x° +x° =2 < \/3(x3 +x0=2)+x +x-10 (1)

Pt V' +x—10 = a;vx* +x* =2 =b (a2 0;5 > 0) thi
(1) a+b<\3b*+a’ < a’ +2ab+b* <3b*+a’> < b(b-a)>0

@\/x3+x2—22\/x3+x—10c>x2—x+820 (*)

Nhén thay (*) hién nhién. Do d6 bt phuong trinh dé cho c6 nghiém S = [2;+oo) .

Bai todin 88. Gidi phuong trinh 2Vx* +x—2 =x’ +2x+2+/x’ +5x+14  (xeR).
Loi gidi.

X +x-220
Ditukién {x’ +2x+220 < x21.

X +5x+14>0

Phuong trinh di cho tuong duong véi 2vx° +x—2 —vx* +2x+2 = \/4(x3 +2x+2)-3(x +x-2) (D)

Pt Vx' +x—2 = a;x* +2x+2 =b (a>0;b>0)thi (1) tr& thanh

2a—-b>0
s i3 o [247620 2a—b>0 ¢ .
a—b= a — = = = a=
4a® —4ab+b* = 4a* -3b° a(a-b)=0 { X
a:

v a:0©x3+x—2=0©(x—l)(x2+x+2):0<:>x:1.

V oa=boJtx-2=Vxr +2x+2 ©x-2=2x+2 < x=—4.
So sanh va thir lai nghiém, két luan phuong trinh da cho vo nghiém.

Bai toan 89. Giai bat phuong trinh

VX +2x-3+2(x+1)<V5¢ +4x° +18x—11  (xeR).

Loi gidi.
S|P +2x=320
bicu kién & x>l
55 +4x* +18x—-11>0

Bét phuong trinh di cho tuong duong voi M—M()ﬁl) < \/5(x3 +2x—3)+4(x2 +2x+1)
bat Vx' +2x-3 =u;x+1=v (u>0;v>0) thu duoc
u+2v< 5u2+4v2<:>u2+4uv+4v2£5u2+4v2<:>u(u—v)20
> u=0ox’+2x-3=0<x=1.
> u2v9m2x+l<:>x3+2x—32x2+2x+1<:>x3—x2—420<:>(x—2)(x2+x+2)20<:>x22
Két luan nghiém S = {1} U[2;+00).
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Bai toan 90. Giai phuong trinh 23x+1-Yx-1={x"-1  (xeR).
Loi gidi.
Diéu kién |x|>1.

Nhéan xét phuong trinh da cho khong c6 nghiém x=1.

2
Phuong trinh di cho twrong dwong voi 23/(x+1)2 —S/(x—l)2 =x" -1 28 (x+ij ~-1= 6,/x—+1
Vix- x—
t=1

Dit ‘6/x+1 =1 (¢>0)ta thu dugc 2¢° -1=t < (1-1)(2t+1)=0 = | =>t=1< x+1=x-1 (V6 nghiém).
X — t=——
2

Vay phuong trinh ban dau v6 nghiém.

Bai todn 91. Giai phuong trinh 23/x+1+2Yx-1=5Yx’-1  (xeR).
Loi gidi.
Diéu kién |x|21.

Nhéan xét phuong trinh da cho khong c6 nghiém x=1.

2
Phuong trinh di cho twong duong véi 2$/(x+1)2 +2$/(x—1)2 =5VUx" -1 <26 (HD +2:56/x+i
Vix— x—

=
bat § x+1 =t (t20)taco 2t -5t+2=0< (1-2)(2t-1)=0<
\x—

» t=lox+l=x-1< 0x=2 (V6 nghiém).
. ol x+l_ 1 _65
63

1
1
t=—
2

= =
2 x—1 64

So sanh diéu kién ta thu duoc nghiém S = {—%} .

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

1. x—1+3\/7:4/2(x2+7x+1).
2. x—3+\/;:1/2(x2—5x+9).

3. 2x—1+\/;£\/2(4x2 “3x+1).

4. 3—x+24x =8+ (1+x)" .

5. 3Jx+2<10x* —34x+40 +x.
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6. 2(1-x)+x =+ +5x+1.

7. 3(5-x)+vx—1>v2x° —6x+51.
8

9

Jx—=2+6=2x+~2x*—15x+29 .
N2x=1+43x>15x* +2x—1.

10. x—x >1.
1- 2(x2—x+1)

11. 2x/2x—1+x=1/3(x2+4x—2).
12. x—5+3Jx <1.

24Ux* =3x+9-2
13. 2(1+\/;)£x+\/5x2—24x+20.

14, 2x+x-1 <1.
2—+/6x* =33x+54
15. 34+/2x+1<x++/5x> —32x+44.
16. x+2+22—x <~/8x* +31x+34.
3x—5++4x-3
17. <1.
Ox* +6x—8—4
18. Vx—1+x+1>2/3x> +4x+5.

19. x+ 242 +x+1 <20x2 +10x+10.

x—=2++x*=2x+3

20. <1.
2%’ —4x+4-1
x—14+Vx*+x-2
21. <1.
4x* +3x—-6-1

22, x—1++/3—x* <J6x* —10x+25 .
23. 2x=3+2Ux? +x >15x2 =17x +18 .

x+2+3x-1

24. >1.
Vxt+26x-7 -1

25. x+1+3v2—x =13x> +23x+19.

2x—10++/x> +2x-3

26. <.
9x* —22x+33 -4

27, x+x2 =2 =J4x* —6x+3+3.

’3. x=5+Vx*+3x—-4 o1
4x* —15x+23 -2
29. Jx =2+ +x+1<2J4x* +x+10 .
30. 24/x? + 2x+ 5 </5x% +18x+21 —2x 1.

31, Jx—T 4+ +x>/5x> +4x+1.
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32. 242x =3 +/x? —x <v2x +12x-21.
33. 2Ux? —2x +/x—1 <V7x* —12x-2 .
34, 3x? —3x —2—x </5x* —14x-2 .
35. 3Wx? =3x+2 —Jx+1>+/6x> —20x+10.
\/m+4\/x—72—2>1

x> +25x—48 -2
37. VX2 +3x = V4x® +18x+6 —/x* =3
38. Va2 +x—2 +Vx? +3x 2/4x? +6x—6.
39. V72 —11x+3 /x> —2x > V2% —3x+1.
40, 24/x* +1+3vx% +2x—8 </25x% +18x 56 .
41, 3 +x = —x+1 <4 —6x+5 .
42. 2\ —4 —x—1 <Jax* =3x-13.
43, 34x2 1+ +x =2 >/61x +x+13 .
44, NP = 2x +427 =3x+1 <49x% —13x+5 .
45 3x2 —x +414x% 23202 +x+5.
46. x+\/x3+x2—2 :\/x3+4x2—2.
47. x—1+\/x3+x2—2x S\/x3+4x2—8x+3.
48, x+1+~/2x° + 32 +2x <2200 + 22 +5x+3 .
49, x+1+24x +1 >\/4x3+5x2+10x+9

50. 2x++/x —4x+1=1++/2° +2x

51. x+1+\/x +x— —1/ x+2x 1

52. V2= x +x’ —x+10 =/x* —4x+16.
53 22x—1+ X +2x-3-2
x +18x—11-2
54. 2Jx—2 +3Jx* +x—6 <9x* +25x 86 .
55 JAx—1+4x° +2 <x* +12x—1.
56. V2x—1+/x* +2x -9 =+/x* +8x—12..
57. Jx=3+~/x* +x =11 <~/3x° +4x—36..
58. \/x2+x+1+\/x3+x2+x—3 :\/x3+4x2+4x.
5. VX2 43420 +x7 =2 <P 47+ T

60. 33x —1+2vx +x* =12 <J4x* +25x* —69 .

36.

61. \/x2+2x+3 +\/2x3+x2 +2x-5 S\/2x3+4x2+8x+4.

2 3 2 A
2. \/x +3+3\/x +x° -2 5<1.
9x’ +16x*+3 -5

63. x+3+ V1 +6x+9 = /x> +3x% +24x+36 .
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65

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

Nrr £ x=30 2 [2(x +2x-30).
B 4 3x L+ (x1) =8 (3 +1) 4927 +9x -5

Jx 4% =8>3 +x—24.

. \/2x2+x+2 +\/x3+2x2+x—4 Z\/x3+8x2+4x+2.
B —x 12 +2x 437 —x—4 > 220 +1207 —4x+2 .
2\/x2+)c—1+\/3)c3+)c2 +x-5 <\/3x3+9x2+9x—13 .
3x+x0 +9x% —6x <1+x° +36x7 —24x+3 .
\/x2—3x+2 Jr\/x3 —3x-2 S\/2(x3+x2 —6x).

2\/x2+3x+5 +\/)c3 +x*+3x-4 Z\/x3+9x2+27x+36.
A — x4+ +x —x =10 2x +16x% —16x—10..

\/3x2+x+1+\/x3+3x2+x—5 Z\/x3+12x2+4x—2.

Ve +2x+1 44 +2x+2 2\/2(2x3+4x+3).

\/x3 +2 Jr\/x3 +x=2 21/2(2x3 +x) .

R 432 1240 42 +4 =20 +2x% +3.

\/x3 +1+\/x3+x—2 S,/2(2x3 +x—1) .

2 —14++/x° + 257 =3 > V4% + 25 —6 .

Ve +x-2 420 +x-10-6 s
Jox® +9x-50-6 -

3V +x 42 +3x+5 > 16x° +30x+35 .

Vit —x +x +3x—14 <ax* - 14 .

\/)c3 +x*+x-3 +\/)c3 +2x*+x—4 Z\/4x3 +5x" +4x—-13.

2xd =8 +4/x +x =2 >9x* +3x—54 .

23+ 2x /%% +4x—5 > /9xP +24x 15 .

20X +4x +4x +5x-6 -5 3
9x’ +39x—18 -5

23 +6x +4/x° + 37 +3x =5 =/9x° +3x7 +45x 15 .

\/x3 -1-5x+\/x3 +7x—-6 22\/x3 +6x-3.

2\/x3+x+\/x3—x—6 31/3(3x3 +x—6) .

NS + x4+ +5x% +x—7 <A + 205> +4x—4 .
B 2x 454U 432 +2x—6 >\/2(x3+6x2 rax—1).

l.

I.

. \/)c3 —2x +\/x2—2x+4 :\/x3+3x2—8x+12.

3202 42545+ 4207 + 25 —5 <AJxP +32x2 +32x+70 .
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Bai toan 92. Giai phuong trinh v/5x* +24x+28 =5Jx+2 +x*+x-20  (xeR).

Loi gidi.

5x° +24x+28>0
Didu kién { x> -2 S x4,
X' +x-20>0
Phuong trinh da cho twong duong voi
5x?+24x+28=25(x+2)+ x> +x-20+10,/(x+2) (x—4)(x+5)

< 24 —x—I:S\/(x—i-S)(xz—Zx—S) ©2(x* —2x-8)+3(x+5)=5Jx+5/x" —2x-8
bat Vx+5=a;Vx* —2x-8=b (a>0;b>0)ta thu dugc

=b
3a>+2b" =5ab < (a—b)(3a—2b) =0 < |
3a=2b
" g=hbJx+5=vx"-2x-8 ©x2—3x—13:0©xe{3+;/a;3_;/a}.

" 3g=2b<3Vx+5=2x"-2x-8 ©4x2—17x—77:0©x€{—%;7}-

3+\/7}

So sanh diéu kién ta thu duoc nghiém S = { 5

Bai todn 93. Gidi phuong trinh v/5x* +14x+9 —vx* —x-20 =5Jx+1  (xeR).

Loi gidi.
5¢° +14x+9>0  [(x+1)(5x+9)=0

Ditukién < x’—x-2020 < {(x+4)(x-5)20 < x=5.
x+120 xz-1

Phuong trinh da cho twong duong véi
V52 +14x+9 =/ —x =20 +5Jx +1
<:>5x2+14x+9=x2—x—20+25(x+1)+10\/(x+4)(x—5)(x+1)
o228 -5x+2=5Vx+4ax —4x-5 = 2(x* —4x-5)+3(x+4) = 5Vx+ 4 —4x-5 (1)
bit M=b;\/m:a (a=0;b>0)taco

iy
1) 24> +3b> = 5ab < (a—b)(2a—3b) =0 < | *
()20 30 =50b > (a-1) 2a-30) <0 | 1"
> a=b<:>x+4:x2—4x—5<:>x2—5x—9=0<:>x:5+;/avx:5_;/a.

> 2a:3b<:>4(x2—4x—5):9(x+4)<:>4x2—25x—56:O<:>x:—%vx:8.

\/a+5}.

2

Pbi chiéu diéu kién ta thu duoc tip nghiém S = {8;
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Bai toan 94. Giai phuong trinh

VX +x—643Jx—1-3x>—6x+19 =0 (xE]R).
Loi gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi

VxP+x=6+3Jx—1=+3x"—6x+19

&2’ +x-6+9(x—1)+6,/(x—2)(x+3)(x—1) =3x" —6x+19

&3 +20-3)(x-2) =2* ~8x+17

&3 (x* +2x-3)(x-2) =(x* +2x-3)-10(x-2) (¥)

Nhan xét (*) khong théa man nghiémx=2.

2 2
x—2 x-2
’ — t=-2
bat %zt(t>0)taduo’c(*)<:>3t:ﬂ_10<:>[t S
x_ =

2
Loai nghiém 1 =-2<0. Voi 1=5 & 22573 050 2235447 =0 > v = = 2341 vx=23+2 =
x_
Két hop diéu kién ta c6 nghiém S :{23 _2“ 341 ;23"‘2‘1 341}_

Bai toan 95. Giai phuong trinh
V22 =3x -2 =18x% +16x -39 - 5/x -1 (xeR).

Loi gid.
bicu kién x > 2. Phuong trinh da cho twong duong véi
Sx—1++/2x7 —3x—2 =+/18x* +16x -39

& 25(x—1)+2x> = 3x -2 +10Vx — L (2x +1)(x~2) = 18x> +16x 39
& 10y(x—1)(2x+1)(x-2) =16x> —6x—12
& 5(x=1)(2x+1)/x=2 =8x" —3x—6
&5V —x-1x-2=4(22° —x—1)+x-2
Pt vV2x* —x—1 =u;x—2 =v (u>0;v>0) ta thu duoc

Uu=v
Suv:4u2+v2@(u—v)(4u—v):0<:>{
u=4v
x=>2 x=>2 .
e uU=v& 5 < 5 (V6 nghi¢m).
2x"=x—-1=x-2 2x°=2x+1=0
x>2 x>2 17443
e u=4ve = =>xX=—
2x*—x—-1=16x-32 2x*=17x+31=0 4
17+4\/§

Viy phuong trinh d& bai ¢6 nghiém duy nhat x =
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Nhdn xét.

Trong tam ngi dung cua tai ligu la dat hai an phu diea vé phwong trinh ding cdp dong bdc, do vdy cdc bdi todn
tir 92 dén 95 cing khong. nam ngoai pham vi do. D¢ kho cua bai todn da tang dan so véi cdc bdi todn trude, nguyén
do tinh chat dong bdc tiém dn, cdc an phy chi xudt hién sau khi ndng iy thira va ghép nhém thich hop. Loi gidi bai
todn 94 van giwr ban chat cing hai bai todn 92, 93 mdc dii hinh thire trinh bay c6 hoi khdc mot chut.

Pé cu thé hon nita, tac gid xin ldy thi du dién hinh bai todn 93, mdc dit da khd cii nhung van con i nguyen gid
tri, lan ddu tién bai todn xudt hién trong Pé ra ky ndy (Cac lop THCS) Tap chi Toan hoc va tuéi tré, S6 267 —
Thang 9 nam 1999. Tdac gia bai toan la nha giao Huynh Tan Chau, truong THPT Chuyén Luong Van Chanh, tinh
Phii Yén, mét céng tac vién trung thanh lau nam cia Tap chi THTT va Todn tuéi tho.

5x° +14x+9>0  [(x+1)(5x+9)=0
o Védiéu kién cdc ban can tim chinh xac {x* —x-20>0 < (x+4)(x—5) >0 o x=5.
x+120 x>-1
Diéu nay déi khi anh hwdéng manh mé t&i ldp ludn hodc chinh la chia khéa mé ra canh civa 16i gidi.
e Bién doéi twong dwong phuong dn I: \/5x2 +14x+9 = \/x2 —x=20+5Jx+1.
C6 thé mét sé ban tw duy theo hwéng dong bdc dang kN'ma® +nb*> = pa+qb. Chiing ta cing thir nghiém
Gid dinh \Ja(x* —x=20)+b(x-+1) =v/5x* +14x+9 =* —x =20+ 5\/x +1.
Chuwea can sw dung dong nhat thiec co thé thay ngay a =5, tuy nhién b khong ton tai. That bai.

e Bién doi twong dwong phwong dn 2: \N5x* +14x+9 —=5yx+1=+x> —x-20.
Theo duwong 16i cil, gid dinh \5x* +14x+9 —5y/x + :\/a(sz +14x+9)+b(x+1) =x*—x-20.

[ 5 1 \
Va twong tu, thay ngay rang a = 3 b ciing khong ton tai. Phai chang phuwong phap nay khong con phu hop ?

e Bién doi twong dwong va néng lily thira theo cdc can thirc don gian nhat
V522 +14x+9 =Vx? —x—20 +5y/x +1

& 507 +14x+9 =2 —x=20+25(x+1)+10,/(x +4) (x=5) (x +1)

@2x2—5x+2=5\/(x+4)(x—5)(x+1) (*)
Vé phadi phwong trinh (*) ¢6 hinh thike da chiéu, tir ddy xdy ra nhiéu phicong dn nhé khi dwa vé dang dong bdc,
dé tao ra cdc sw lwa chon nay cing chinh la yéu diém, la diém nhdn ciia bai toan: x* —x—20= (x + 4) (x - 5).
Do diéu kién x>5nén cé thé ghép hai trong ba thira s6 trong can thicc voi nhau, giam bot xuong con hai
nhan ti, va thuc hién thir nghiém theo "chiéu bai” dong bdc thong qua dong nhat thirc. Trong truong hop diéu
kién khong cho phép "ly khai" nhan tir chiing ta van co thé lap lugn duoc, bang cach dé ching "dinh kép" vao
nhau theo kiéu phan thirc nhw loi gidi bai toan 94, diéu nay da trinh bay trong cdac phan phia trudc cua tai liéu.

Luu y kha nang \/(x+ 4)(x—5).\/x+ 1 dd xét & trén. Céc kha ndng con lai gom

\/x—S.\/(x+4)(x+1) =Jx+54x>+5x+4

= a(x2 +5x+4)+b(x+5):2x2 —5x+2(Khéng ton tai a va b).

Hoac la

\/x+4.\/(x—5)(x+l) =Jx+44/x* —4x-5
= a(x* —4x-5)+b(x+4)=2x" —5x+2=a=2b=3

Pay chinh la truong hop cdc hé so "dep" nhdt. Nhe vdy 161 gidi bdi todn 93 la téng hop ciia ca mét qud trinh
thir chon, thuyc té ciing chong gai lam, va dé tao ldp dwoc mot dé bai "hgi tu" yéu to nhu the nay chac chan ciing
khong phai mot cong viéc don gian.
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Mot quy ban theo doi cdac vi du tiép theo, bai todn 96, mét lan nita dang toan nay lai xudt hién trén tap chi Todn
hoc va tuéi tré thin yeéu, toa lac tai Pé ra ky nay (Cdc lop THCS) 56 410 — Thang 8 nam 2011, chao mung doi
tuyén Viét Nam tré vé tir Ha Lan sau ky thi IMO lan thir 52. Tac gia bai todn ciing la mét ¢éng tdc vién théan thiét
ciia THTT, nha gido Théi Ngoc Anh, triong THCS Phé Minh, huyén Bire Pho, tinh Qudng Ngdi. Mot ching dwong
lich sir 12 nam tuw duy ké thiva !

Bai todn 96. Giai phuong trinh v/7x* +25x+19 —v/x* —2x—35 = 7/x+2 (xeR).
Loi gidi.

7x* +25x+19>0
Diéu kién {x+22>0 ox27.

x’=2x-3520

Phuong trinh da cho twong duong voi

V7x% +25x+19 =7/ x +2 +Vx* —2x-35
& 7x° +25x+19=49(x+2)+x" —2x =35+ 143/x+2./(x +5)(x = 7)

&3 —11x-22="7/(x+2)(x=7)x+5
& 3(x* =5x-14)+4(x+5) =7Vx" —5x—14/x +5
bit Vx’ —5x—14 =a;Jx+5=b (a>0;b>0) thi thu duge

3a*> —Tab +4b* :0<:>(a—b)(3a—4b)=0©{

x=>7 x=>7
< a=b<:>{ <:>{ :>x:3—2\/7.

a=>b
3a=4b

x*—5x—14=x+5 ¥’ —6x-19=0

x2>7 x2>7 61++/11137
2 = 2 > X=—".

9(x” —5x-14)=16(x+5) ~ |9x* ~61x—206=0 18

61+\/11137

18

<& 3a=4bc>{

Viy phuong trinh d& bai c¢6 hai nghiém x =3+ 2\/—

Bai todn 97. Gidi phuong trinh V3x> +11x—27 =x* —~1+3Jx-2  (xeR).
Loi gidi.
X' >1
Diéu kién ¢ x>2 Sxz2.
3x* +11x-27>0
Phuong trinh da cho twong duong véi
302 +11x-27 =2 —1+9(x=2) + 6, (x +1) (x —1)(x - 2)

& 2" +2x-8=6/(x+1)(x—2)(x-1)

<:>xz+x—4:31/(x+1)(x—2).\/x—1

S x’=x=2+42(x-1)=3Vx’ —x-2+/x-1 (1)
Dit Vx' —x-2=a;vx-1=b (a20;b>0)thi (1) tr& thanh
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a=>b
a=2b

» a=2box —x-2=2Jx-1 <:>xz—x—2:4(x—l)<:>x2—5x+2:O<:>xe{5+;/ﬁ;5_\/ﬁ}_

a’ +2b* :3ab©(a—b)(a—2b):0<:>{

2

Két hop diéu kién ta thu dugc nghi¢m S = {5 +;/ﬁ 1+ \/5} .

Bai todn 98. Gidi phuong trinh V11x* +3x—19 =3Jx* ~1+Jx-2  (xeR).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi

1 +3x-19=9(x" =1)+x =2+ 6/(x—1)(x+1)(x-2)

& 20" +2x-8=6/(x—1)(x+1)(x-2) & 2’ +x -4 =3Vx—1/x" —x-2
<:>x2—x—2+2(x—1)=3\/x—1.\/x2—x—2 (1)

Pit Vx’—x—2=a;vx—-1=b (a20;b>0)thi (1) tré thanh

a=>b
a=2b

" g=bJxP—x-2=+x-1 <:>x2—2x—1=0<:)xe{1+\/§;1—\/§}.
= g=2boNx —x-2=2Jx-1 <:>xz—x—2:4(x—l)<:>x2—5x+2:O<:>xe{5+;/ﬁ;5_\/ﬁ}.

a’ +2b* :3ab©(a—b)(a—2b):0<:>{

2

Két hop diéu kién ta thu dugc nghi¢m S = {5 +;/ﬁ 1+ \/5} .

Bai todn 99. Gidi phuong trinh 3Vx+1+vx* -4 =43 +19x+1  (xeR).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi
Ox +9+x> —4+6(x+1)(x+2)(x~2) =32 +19x +1

S +3x+240x=2=x+5x-2
SV +3x+24/x =2 =x? +3x+2+2(x—2)
bat Vx’ +3x+2 =a;vx—2=b (a>0;b > 0)ta thu dugc

3ab = a* +2b* <:>(a—b)(a—2b)=0<:>{

0 a=bo VX +3x+2=Vx-2 < x> +2x+4=0 (V6 nghiém).

0 a=2boVx'+3x+2=2Jx-2 S x*+3x+2=4x-8 <= x> —x+10=0 (V6 nghiém).
Vay phuong trinh ban dau v6 nghiém.

a=b
a=2b
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Bai todn 100. Giai phuong trinh V5x” +21x-27 -5Vx-2=vx*+2x-3  (xeR).
Loi gidi.
bicu kién x > 2. Phuong trinh da cho twong duong véi

V52 +21x =27 =5Jx =2 +/x* +2x -3

& 57 +21x =27 =25(x=2)+x” + 2x=3+10,(x = 2)(x = 1)(x +3)
& 4x" —6x+26=10,/(x-2)(x~1)A/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;\/x+3 =v (u 2 0;v>0)ta duge 2u® +3v? =5uv<:>(u—v)(2u—3v):0c{
> u=v<:>\/m=\[x+3<:>x2_4x—1=0<:>x€{2_\/§;2+\/§}'
> 2u=3ve 20Ux7 —3x+2 =3Vx+3 <:>4x2—21x—19=0<:>xe{21_ 745 ;21+ 745}.

U=v
2u=73v

8 8

Két hop diéu kién ta thu duoc cac nghiém S = {2”T “745; 2445 } :

Bai todn 101. Gidi phuong trinh v/5x* +8x—15 =vx’ +x—6+Jx-1  (xeR).

Loi gidi.

Diéu kién x> 2. Phuong trinh di cho twong duong véi
5x7 +8x—15=x" +x—6+x -1+ 2/(x=2) (x+3)(x~1)
S 4x7 +6x-8=2Vx—24/x" +2x -3 & 2x° +3x -4 =2Jx - 24/x* +2x -3
& 2(x" +2x-3)—(x—2) =x—24/x* + 2x-3 (*)

Dt Vx’ +2x -3 =u;vx—2 =v (u>0;v> 0) thi (*) trd thanh

2u2—v2=uv<:>(u—v)(2u+v):0<:>{u:v =Su=v
2u+v=0

J5-1 J5+1

<:>x2+2x—3=x—2<:>x2+x—1=0<:>x=Tvx=—

Két hop diéu kién, két luan phuong trinh di cho v6 nghiém.

Bai todn 102. Gidi bt phuong trinh Vx—1+vx* +5x+6 <v4x’ +11x-6  (xeR).
Loi gidi.
x>1
Diéukién < x> +5x+6>1 < x>1.
4x* +11x-6>0
Bét phuong trinh di cho tuong duong voi
X1+ +5x+6+2,(x—1)(x+2)(x+3) <4x’+11x—6

& 2(x=1)(x+3)x+2 <327 +5x— 11 2Vx* + 20 =3x+2 <3(&" +2x-3)—(x+2) (%)
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bat Vx> +2x-3 =a;vx+2=b (a20;b> 0)thi (*) tré thanh
1++/21

x>

2ab<3a’ -b* < (a-b)(3a+b)>0=a>boVx’ +2x-3>Vx+2 & X’ —x-5>0& f/_
‘s 1—221

\/ﬁ-irl J
> ;400 |

Két hop diéu kién ta thu dugc tap hop nghiém S = {

Bai toan 103. Giai bat phuong trinh \[2(4x? - x—6) <V2x’+x-1+V2x-3  (xeR).
Loi gidi.
8x* —2x-1220

biéu kién xzi o x>,
2 2

2x*+x-120
Bét phuong trinh di cho tuong duong voi
& 8xT —2x—-12<2x7 +x—l+2x—3+2\/(2x—1)(x+1)(2x—3)

& 6x" —5x—8<2y2x —132x* —x =3 < 3(2x* —x—3) - (2x—1) < 242x - 1.32x* —x -3
bat vV2x—1=u;v2x’ —x-3 =v (u>0;v>0) ta thu duoc

W —u? <2uv<:>(v—u)(3v+u)<0<:>v<u SA2xT —x-3 </2x-1 <:>2x2—3x—2<0<:>—%<x<2.

Két hop diéu kién ta thu duoc nghiém § = E 2} :

Bai todn 104. Gidi bt phuong trinh 2x+1+v3x> +5x-2>18x’ +18x—=5  (xeR).
Loi gidi.
x>-1
Diéu kién {3x* +5x-22>0 oxxl
18x* +18x-5>0
Bét phuong trinh d cho tuong duong véi
4x+4+3x7 +5x—2+4\/(x+1)(3x—1)(x+2) >18x* +18x-5

&4 J(x+)(Bx—1)Vx 2 2150 +9x -7 & 43 + 20 1Vx 12 25(32° 420 1)~ (x+2) (%)
Pat V3> +2x—1 =u;x+2 =v (u>0;v>0) thi (*) trd thanh
4uv=5u’ —v < (u—v)(Su+v) <0< u<y
@Wﬁﬁ@3xz+x—3S0®—l+gﬁﬁx£ \/i_l
1__+37-1

Két hop diédu kién ta thu duoc nghiém 3 <x< -
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Bai todn 105. Gii bit phuong trinh 2v/x* —6x+5 +vx-2 < \/3(3x2 ~13x+11)  (xeR).
Léi gidi.
X' —6x+5>0
Diéu kién {x-22>0 S x25.
3x* —13x+1120
Bét phuong trinh d cho tuong duong véi
4(x* = 6x+5)+x—2+4/(x—1)(x—5)(x-2) <3(3x” ~13x+11)

& 4(x-1)(x=2)Ax=5>5x" ~16x+15
& 4x =3x+24/x-5>5(x" -3x+2)-(x=5) (1)
Dit Vx* —3x+2 =u;vx—-5=v (u>0;v>0)thi (1) trd thanh

duy > Su® —v* @(u—v)(5u+v)<0<:>u <vedx’ =3x+2 <VJx—-5 < x* —4x+7<0 (Vo nghiém).
Két luan bat phuong trinh da cho vo nghiém.

Bai todn 106. Gidi bt phuong trinh Vx> —8x+7 +4/x—3 <V2x* +19x—143  (xeR).
Lo gii.
x'—8x+7>0
Diéu kién {x-3>0 Sx27.
2x” +19x-143>0
Bét phuong trinh d cho tuong duong véi
X' =8x+7+16x-48+8,/(x—1)(x=7)(x-3) <2x* +19x~143

<8 (x—1)(x=3)Nx=7 <x* +11x-102
& 8Vx —4x+3x—-7 <x? —4x+3+15(x—7) (*)
Dt Vx* —4x+3 =u;vx—7 =v (u>0;v>0), khi d6 (*) tr& thanh

Suv <u’+15/° <:>(u—3v)(u—5v)20<:>

2 2 2 2
u =3v- u =25 >0

u+3v  u+5v

& (¥ ~13x+66)(x* —29x+178) 20 (1)
Do x> —13x+66>0,Vx e R;x* —29x+178 > 0, Vx € R nén (1) nghiém dung véi moi x thude tap xac dinh.
Vay bat phuong trinh dé cho ¢6 nghiém § ={7;+x).

Bai todn 107. Gidi bt phuong trinh V10x* —50x-3 >2x* =5x+2-3Jx=5  (xeR).
Loi gidi.
10x* —50x—-3>0
Ditukién <2x* -5x+220 < x2
x5

2_
Nhan xét V22 —5x+2 —3Jx—5 = —2X _14x+47
V22 —5x+2+3/x=5
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Bét phuong trinh di cho tuong duong voi
10x* —50x —3 > 2x° —5x+2+9x—45—6\/(2x—1)(x—2)(x—5)

& 4x* ~27x+20+3,/(2x~1)(x~5)x-220
©2(22 ~11x+5)-5(x~2) +3J2x ~11x+54/x-2 20
bit m:u;mzv (u>0;v>0) ta thu duoc
2u2—5v2+3uv20<:>(u—v)(2u+5v)20<:>uZv

o 2x2—11x+5Zx/xj<:>2x2—12x+720<:>x26+;/ZVXS6—;/Z
V22 j

Két hop diéu kién ta co tap nghiém S = {3 +T; +00

Bai toan 108. Giai bt phuong trinh \/3(9x2 ~20x+9) >2J6x’ —11x+3-Vx-2  (xeR).
Léi gii.
bicu kién x>2.

4(6x* —11x+3)—(x-2 2 _
Nhan xét x>2 = 2vJ6x> —11x+3 —x-2 = ( )~ ) 24x*45x+14 >0,
276X —11x+3+/x=2 24J6x*=11x+3++/x=2

Suy ra bat phuong trinh di cho trong dwong voi
27x7 —60x+27 > 4(6x” —11x+3)+x—2-4,/(2x-3)(3x—1)(x-2)

&30 ~17x+17+4,/(3x-1)(x~2)2x=3>0
&3 = Tx+ 2+ 435 —Tx+242x—3 -5(2x-3) >0
bit m=a;M:b (a>0;6>0) thu duoc
a’+4ab-5b*>0< (a—b)(a+5b)>0<a>b

B —Tx+2>2x-3 <:>3x2—9x+5>0<:>x<9_g/ivx>9+g/i
9+\/ﬁ J
;+00 |

6

Két hop diéu kién ta co tap hop nghiém S = (

Bai todn 109. Giai bit phuong trinh \[x(8x—15) 2V4x* ~5x+1-2Jx-2  (xeR).
Lo gidi.
Pidu kién x>2.

2
Nhan xét Va4x? —5x+1-2Jx—2 = 4 —9x+9 >0,Vx>2.
Jax? =5x+1+24x-2

Do d6 bat phuong trinh da cho twong duong
87 —15x > 4x” = Sx+1+4(x—2) -4, /(x~1)(4x-1)(x-2)

< 4x° —l4x+7+41/(4x—1)(x—2).\/x—1 >0
& 4" —9x+2+44x" —9x+2/x—1-5(x-1)>0.
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bat V4x®’ —9x+2 =u;vx—1=v (12 0;v>0) ta thu duoc

u® +4uv—5" 20<:>(u—v)(u+5v)20<:>u2v
x>5+\/ﬁ
VA —9x+2 > x—1 < 4x° —10x+320 < 4

Két hop diéu kién ta thu duoc nghiém § = { Z

5+\/B ]
;400 |.

Bai todn 110. Gidi bt phuong trinh V4x*> +13x—173+6Vx—5 >V2x* —x-1  (xeR).
Loi gidi.

4x* +13x-17320
Diéu kién {x>5

2x*—x—1>0

V2937 13
Sxz2—m.

8

Bat phuong trinh da cho twong duong véi V4x* +13x—173 = 2x* —x—1-6Jx=5 (1).

2
Nhan xét v2x" —x—1—63/x—5 = ——22 23X 6 iy thude tap xdc dinh.

N2x2P—=x—146x-5

(1) & 4x* +13x =173 2 2" —x—1+36(x =5) - 12,/(2x +1)(x = 1) (x - 5)
& 227 =220 +8+12,J(2x +1)(x=5)/x—120
& 207 —9x—=5+122x° —9x—5x—1-13(x=1)>0 (2)
Pit V2x* —9x-5=a;Wx—1=b (a>0;b>0)thi
(2)<:>a2 +12ab-13b’ ZO<:>(a—b)(a+13b)ZO<:>a2b

N T e e 2200 SV SV
54433 j
4o |

2

Do d6

Két hop diéu kién ta c6 tip nghiém S = {

Bai todn 111. Gidi bt phuong trinh 3vx—4 > 2¢3x* —=5x+2-+27x* —98x+29  (xeR).
Loi gidi.

27x* —98x+29>0
Didukién {3x’ —-5x+220 < x24.

x=4

BAt phuong trinh da cho twong duong véi V27x> —98x+29 > 243x> =5x+2-3Jx—4  (1).

2
Nhan xét: x> 4= 233x% —5x42 —3Jx—d = 12X “20%+4 ) rhide
23x% =5x+2 -3Jx—4
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(1) 27x* —98x+29> 4(3x2 —5x+2)+9x—36—12\/(3x—2)(x—1)(x—4)

& 15x7 —87x+57+12,J(3x-2)(x—4)Jx =120
5(3x ~14x +8)+123% —14x+8x—1-17(x=1)20  (2)
Pat V3% —14x+8 =u;vx—1=v (u> 0;v > 0) thi (2) tr thanh
Su> +12uv—17v> 2 0 < (u—v) (Su+17v) 2 0 > u> v < \3x° —14x+8 2 Jx—1
5++/13 5-J13
5 VX2

2

S3x7-15x49>20= ¥ —5x+3>0 = x>

5+\/§ ]
;+0 |.

2

Két hop diéu kién ta co tap hop nghiém S = {

Bai todn 112. Gidi bt phuong trinh 5Vx—5+3v2x’ —x—-17>4Jx’ 1  (xeR).
Loi gidi.
x=5
Diéu kién <18x* —9x—-153>0< x>5
x* =120
Bét phuong trinh d cho tuong duong véi J18x? —9x—153 > 4x* —1-5x =5 (1) .
2 -_ r
Nhin xét 4% —1 —54x—5 = —0X Z2¥H10 055 Vi thé

43 —1+5Jx—5
(1) & 18x? =9x—153 > 16x> =16+ 25x ~125-20,/(x +1)(x = 1) (x - 5)
& 22% ~34x 12420V + 1 f(x~ 1) (x=5) 20
& 3 —17x-6+103x+ 13 —6x+5>0
& 7 —6x+5+10Vx +1x* —6x+5-11(x+1)2 0 (2)

bat Vx+1=a;Vx* —6x+5=>b (a>0;6>0)ta co

(2)<:,>b2+10ab—11a2 ZO@(b—a)(b+lla)20c>b2a

SAVx+I <X —6x+5 X —Tx+4>0 x> s

- X A cn ,  n , X . X 1s N33+7
bai chiu diéu kién ta c6 nghiém cua bat phuong trinh ban dau la x > .

Bai toan 113. Giai bit phuong trinh V6x* —14x-24 +Vx-3>x+1  (xeR).

Loi gidi.
6x° —14x-24>0 7++/193
Sx>——=
x>3 6

(%)-

Bét phuong trinh d cho tuong duong véi v6x> —14x—24 > x+1—+/x—3 (1).

Diéu kién {

X +x+4

Nhan xét x+1-+x-3=—"—"+—
x+1++/x-3

> 0, Vx thoa méan diéu kién (¥). Boi vay
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(1)<:,>6)c2 —14x—-24> x* +2x+1+x—3—2(x+1)\/x—3
& 5x? =17x-22+42(x+1)x -3 20<:>(x+1)(5x—22+2\/x—3)20<:>2\/x—3 >22—-5x

22 [ 2 2522
X>— x>— 3
22
= 22 & 22 S| [ x<— &Sx2>4
xX<— X< — 5
) ) 124
| 4x—-12>25x" —220x + 484 | 25x7—224x+496<0 43x£§
So sanh véi diéu kién, két ludn nghiém x>4.
Bai todn 114. Giai bit phuong trinh 2x —5 +/10x> —34x +21 > 2x—2 (xeR).
Loi gidi.
Pidu kién xZ# (*).
Bét phuong trinh d4 cho twong duong véi v10x2 —34x +21 > 2x =2 —/2x -5 (1).
4x* —10x+9
Nhan xét 2x—2—+/2x-5 = > (,Vx thoa man (*). Do do
2x—2++2x-5 ©)
(1)<:>10x2—34x+21>4x2—8x+4+2x—5—4(x—1)\/2x—5
© 6x° —28x+22+4(x—1)y2x -5 >0 3% —14x+11+2(x—1)3/2x-5 >0
[
x>E x>?
& (x=1)(3x-11+2V2x=5) >0 2V2x=5>11-3v & | [ __11 = xﬁ% & x>3
-3
) 47
| 8x—20>9x" —66x+121 3<x<?

Két luan nghiém S =(3;+%).

Bai todn 115. Gidi bt phuong trinh v4x* +24x+35 > Vx> +3x+2+Vx* +7x+12  (xeR).
Loi giii,
Diéu kién xe D = (—o0;—4] u[—%;—% U[-1;+00).
Bét phuong trinh d cho tuong duong véi
4x% +24x+3522x" +10x+14+2J(x+1) (x+2)(x+3)(x +4)
)(x+1

& 207 +14x+2122,/(x +2) (x +4) (x +1)(x+3)

o3(2 +6x+8)—(x2+4x+3)22\/(x2+6x+8)(x2+4x+3)

Pit x* +6x+8 =a; x> +4x+3 =b thu duogc

3a-b2>0 3a-b2>0 3a—-b>0
3a—b2>2\Jab < 5 5 = 5 5 =

9a* —6ab+b>>4ab |94’ -10ab+b>>0  |(a—b)(9a-b)=0

Xét cac truong hop
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2
. {3a—b20 3(x2+6x+8)2x2+4x+3 2x"+14x+2120 \/7_7
* < & 5 S x2 .
a-b=20 X +6x+8>x"+4x+3 XZ_E 2

{3a—b20 3(x*+6x+8)2x" +4x+3 {2x2+14x+2120 ¥2—

& ) N
9a=b>0 " |9(x’ +6x+8)2 x> +4x+3 8’ +30x+69>0 x<_25+\/ﬁ
B 8

Két hop diéu kién ta c6 nghiém S = [—oo;

254973 | INT-T
. U S )

Bai todin 116. Gidi bt phuong trinh V4x* +21x+20 < Vx> +4x+3+Vx* +7x+10  (xeR).
Loi gidi.
Bi’éu kién x >-1 hodac x<-5.
Bat phuong trinh da cho tuong duong voi
4x” +22x+30 <227 +11x+13+2,{(x +1) (x+3) (x +2) (x +5)

& 207 +11x+17 <2(x +1) (x +2) (x+3) (x +5)

3424+ +8x+15-20x2 +3x+ 2% +8x+15 <0

2
<:>(\/x2+3x+2—\/x2+8x+15) SO@\/x2+3x+2 =\/x2+8x+15 @xz—%

So sanh diéu kién, két luan bat phuong trinh da cho v6 nghiém.

Bai todn 117. Gidi bét phuong trinh \[2(22° +11x+12) 2Va? +6x+5+Vx +5x+6  (x<R).

Loi gidi.
x2>-1
x<-5
Bét phuong trinh di cho tuong duong voi
2(2x7 +10x+12) 2 207 + 11+ 1142, (x+1) (x+5) (x +2) (x +3)

biéu kién {

& 207 +11x+1322,J(x +1)(x+3) (x +5)(x+2)

XA 4+3+ X2+ Tx 4102 20 %2 +4x+3 x> +7x+10

2 9
o (\/x2 +ax+3 -+ 7x+1o) >0 (Hién nhién).

Két luan bat phuong trinh da cho c6 tap nghiém § = (—oo; —5] U [—1; +oo) .

Bai todin 118. Gidi bt phuong trinh Vx* +2x* —9x+2>Jx’ =1+/x=2  (xeR).
Loi gidi.
(x=2)(x* +4x-1)20

x=>2

biéu kién < x>1
x=2

X +2x2-9x+2>0
@{ Sx>2.

Bét phuong trinh d cho tuong duong véi
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X +2x7 —9x+22x3—1+x—2+2\/(x—1)(x2 +x+1)(x—2)

& 222 ~10x+52 2,f(x—1) (x—2)A/x* +x+1

& 3(x =3x+2)— (¥ +x+1) 2 202" “3x+ 242 +x+1 (1)

Pt Vx? —3x+2 =\ +x+1=v (u>0;v>0) thi (1) tr& thanh

1
3u? —v? 22uv<:>(u—v)(3u+v)20<:>uZv(:)\/x2—3x+2 Z\/x2+x+1 <:>x2—3x+22x2+x+1c>xﬁz.

Két hop diéu kién, suy ra bat phuwong trinh d4 cho v6 nghiém.

Bai todn 119. Gidi phuong trinh Vx* + 20" +27x+12 -2+ x =\1+x  (xeR).
Loi gidi.
X 4+2x7+27x+12>0
x>-1
Bét phuong trinh di cho tuong duong voi
V42307 +27x+12 =414 % +42+x

= +2x2+27x+12=x3+x+3+2\/(x+1)(x2—x+1)(x+2)

biéu kién {

& 222 +26x+9=2,J(x+1)(x+2) /x> —x+1

c>7(x2 +3)c+2)—5()c2 —x+l):2\/x2+3x+2.\/x2—x+l

Pit Vx? +3x+2 =t —x+1=v (u>0;v>0)ta thu dugc
Tu? —5v° :2uv<:>(u—v)(7u+5v)=0<:>u=v<:>x2+3x+2=x2—x+1<:>x=—%.

Thir lai, két luan nghiém duy nhat § = {—%} :

Bai todn 120. Gidi bt phuong trinh V4x* +4x* +4x-19 > 2% -8 +J/x—1  (xeR).
Lai gii.
. 4% +4x* +4x—-19>0
Pidukien 4 Sx>2.
x=>2
Bét phuong trinh di cho tuong duong voi

45 +4x7 +4x-19> 4x° —32+x—1+4\/(x—2)(x2 +2x+4)(x-1)

& 437 +3x-202 4,[(x=2)(x—1)/x* + 2x+4

&P =3x+2+43(x7 + 20 +4) 2 4Vx" 3x 42407 + 2044 1]

Pt Vx® —3x+2 =a;Vx* +2x+4 =b (a>0;6>0)ta co

a’*—-b*> a* -9b* S
a+b a+3b

& (a-p")(a’ -9 )20 (5x+2)(8x" +21x+34)20  [2]

[1] < a®+3b* > 4ab < (a—b)(a—3b)20<

Nhan thdy [2] nghiém dung v6i moi x > 2 . Két lufn tap hop nghiém § =[2;+00).
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Bai todn 121. Gidi phuong trinh Vx* +2x° = 7x+6 —Jx=vVx’+1  (xeR).
Loi gidi.
X420 =7x+6>0

Piéu kién
x>0

Phuong trinh da cho twong duong voi \/x3 +2x7—Tx+6= \/x3 +1++/x

c>x3+2x2—7x+6=x3+x+1+2\/(x+1)(x2—x+1)x<:>2x2—8x+5=2\/x2—x+1.\/x2+x
2 2
c:>5(xz—x+1)—3(xz+x):2\/xz—x+1.\/xz+x<:>5—3.xzx_—-|)_cx+l=21/xzx_—-;xJrl [*]
2 t—_g 1
bat 1/2xi:t (tZO)thi [*]@5—3t2=2t© C 3ot=leox—x+l=x+xox=—.
X —=x+1 2

t=1

Dbi chiéu diéu kién va thir lai ta thu dugce nghiém x =

|~

Bai todn 122. Gidi bt phuong trinh vVx* +4x* +10x+20 —Jx’ 27 <2Jx  (xeR).
Loi gidi.
x +4x +10x+20>0
Diu kién < x’ 227 S x23.
x>0
Bét phuong trinh d cho tuong duong véi
X +4x 100420 < x' +4x-27+4,(x=3) (2 +3x+9)x

& 4x* +6x+47 <4, [x(x-3)/x* +3x+9

2_ 2_
2x 3x L3<4 2x 3x [1]
x +3x+9 x +3x+9

2 T
Pt || =25 ¢ (1> 0)thi [1] > £ +3<dr e (1-1)(1-3) <0 1<r <31 |2 % <3
X +3x+9 X +3x+9
X +3x+9<x* -3x 6x+9<0
2 2 = )
x —3x£9(x +3x+9) 8x"+30x+81=0

Két luan bat phuong trinh da cho v6 nghiém.

oy —3x+3(x2 +3x+9)£4\/x2 —3x.\/x2 +3x+9 <

[2] (Hé vo nghiém do x>3).

Bai todn 123. Gidi bt phuong trinh Vx’ =1 —vx* +2x* +17x+8+/x >0  (xeR).
Loi gid.
x20
Didu kién { x>1 x>,
X +2x* +17x+820
Bét phuong trinh di cho tuong duong voi
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Jx? —1+\/;2\/x3+2x2 +17x+8

= +x—1+2\/(x—1)(x2+x+l)x Zx3+2)c2+17)c+8<::>2\/x(x—1).\/x2 +x+1>2x*+16x+9

2 2
N T 5 0( 42 D7 (52 — 2/u2__u
o \/x x\/x +x+ 9(x +x+ ) 7(x X)C> Zrxtl 9-17 Y axtl [*]

2
Pat zx—_xzt (t20)thi [+] <2t 29-7¢ <:>(t—1)(7t+9)20<:>t21<:>x2—x2x2+x+l<:>x£—l.
X +x+1 2

Viy bét phuong trinh dd cho v6 nghiém.

Bai todn 124. Gidi bt phuong trinh v3x* —12x+5 <V ~1+VJx*~2x  (xeR).
Léi gidi.
3%’ —12x+5>0
Diéu kién {x>1 S x>2.
x(x—2) >0
Bét phuong trinh di cho tuong duong voi
3x° —12x+5<x° +x° —2x—1+2\/()c—1)(x2 +x+l)x(x—2)

& x' =22 +10x=6+2/(x—1)(x=2)./(¥* +x+1)x >0

<:>(x3+x2+x)—3(x2—3x+2)+2\/x2—3x+2.\/x3+x2+xZO
x*=3x+2 x*=3x+2
1-3. 2 >0
< x3+x2+x+ Vo +x% +x [*]
x*=3x+2
Pat ,[—— =1t (¢r>0)thi
? Ve +x% +x ( ) thi

[*]c>1—3t2+2t20c>—§£t£1:>tél<:>x2—3x+2£x3+x2+xc>x3+4x+220 [1].

Nhan thay [1] nghiém dung v6i x > 2. Két luan nghiém § =[2;+00).

Bai todn 125. Gidi phuong trinh Vx* +5x> = 7x—2 =¥’ +x-2+/2x—1  (xeR).
Loi gidi.

X +5x°-7x-220
Diéukién {x’ +x-220

{x3+5x2—7x—220
Lot
2x—1>0

x2>1

Phuong trinh da cho twong duong véi
& 4550 = Tx=2 = +3x=3+2,(x—1)(x +x+2)(2x-1)

& 537 —10x +1=2,J(x—1)(2x=1)A/x* +x+2

& 3(20 =3x+1) = (¥ +x+2) =202 Bx+ 1P +x+2 1]

bat \/sz —-3x+1 =u;\/x2 +x+2=v (uZO;v>0) thi

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH



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

82

[1]<:>3uz—v2 =2uv<:>(u—v)(3u+v)=0<:>u=v
x=2-5
x:2+\/§

V2 3x+l = +x42 & ¥ —dx—-1=0

Két hop diéu kién ta thu dugc nghi¢m S = { 2+ \/g } .

Bai toan 126. Giai phuong trinh \/x3 +2x° =32x+17 —\/)c3 —2x—-4=x-3 (x € ]R) .
Loi gidi.

X +2x*=32x+1720
Diéu kién {x’ —2x-4>0

x=3

X +2x*=32x+17>0
x>3

Phuong trinh da cho twong duong véi
Jxd 122 =32x 417 = —2x—4 +/x—3

& X +2x7 =32x+17=x" —2x—4+x—3+2\/(x—2)(x2 +2x+2)(x-3)

& 22 ~31x+24=2,[(x-2)(x—3) /¥’ +2x+2

& 5(x =5x+6)=3(x* +2x+2) = 2x> —5x + 64/x7 +2x+2

Pit Vi’ —5x+6 =a;\x +2x+2 =h (a=0;b>0)ta c6 phuong trinh

5a* -3b* :2ab<:>(a—b)(5a+3b):0<:>a:b<:>\/x2—5x+6:\/x2+2x+2 @x:%.

Dbi chiéu diéu kién, két luan phuong trinh da cho v6 nghiém.

Bai todn 127. Gidi bt phuong trinh Vx’ =8 <v/x’—2x* =9 +/x+1  (xeR).
Lo gidi.

X’ —820
. x=2
bicu kién {x° -2x*-9>0 < 5 S x>23.
(x—3)(x +x+3)20
x+1=20

Bét phuong trinh di cho tuong duong voi
X -8 < =200 — 9 x—1+2,[(x=3)(x* +x+3)(x+1)

< 2x° —)CS2\/()C—3)()C+1).\/)C2 +x+3

c>x2—2x—3—2\/x2 —2)6—3.\/)62 +x4+3+x>+x+3<0

2
c:>(\/x2 —2x—3—\/x2 +x+3) SO@\/XZ —2x-3 =\/x2+x+3

) ) . ) c>x2’—2x—3=x2+x+3<:>x=—2
boi chicu diéu kién, két luan bat phuong trinh da cho v6 nghiém.

VX +4x—5+2Jx-4-10 o1

Bai toan 128. Giai bt phuong trinh
Jx' +4x* —6x—4-10

(xe]R).

Loi gidi 1.
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X +4x-5>0 (x—l)(x2+x+5)20 x>1
Diu ki¢n ban diu ¢ x° +4x* —6x—4 =10 < | (x—4)(x* +8x+26) 0 S {x 24 S x> 4.
x>4 x>4 x>4

Xéthamsd f(x)=x"+4x —6x—4; x e(4;+0) tacd f'(x)=3x"+8x—6>0,Vxe(4;+0).
Suy ra ham sé lién tuc, ddng bién trén mién (4; +oo) . Do d6 f(x) > Minf(x) = f(4) =100 = 1/f(x) >10.

xe(4;+0)

Véi diéu kién x > 4, bat phuong trinh da cho twong duong véi
Vot +4x-5+20x—4-10>Vx* +4x> —6x—4 —10

AP +4x—5+20x—4 > +4x> —6x—4

=% +4x—5+4x—16+4\/(x—1)(x2+x+5)(x—4) >x +4x* —6x—4

& 4x* 20 +17<4)(x—1)(x—4)(x* +x+5)
2 2
&3(x = Sx+4)+ 2+ a4 5 <AV x4l b x5 @3 2_5x+4+1g4\/7x2;“4
X +x+5 X +x+5

: 2
it 2 (120 thuduge 32 +1<dr o (1-1)(3—1) <0 L <r<l e Lo X0
X +x+5 3 3 X +x+5

S 23++297

x2+x+5ﬁ9(x2—5x+4) {8x2—46x+2920 *= 8
= = =
X =5x+4<x*+x+5 6x > -1 x<23—\1297
B 8

23++/297 ]
T;+OO .

Két hop diéu kién ta thu duogc tap hop nghiém S = {

Lo gidi 2.
X +4x=5>0 (x=1)(x*+x+5)20 x>1

Didu kién ban ddu { x* +4x* —6x -4 #10 & 1 (x—4)(x* +8x+26) 20 S x4 S x> 4.
x=4 x>4 x=4

Khi do x* +4x% —6x-4 = (x—4)(x* +8x) +26x~4>26.4-4=100 = Jx* +4x* ~6x-4-10>0.
Bét phuong trinh di cho trg thanh
Vx +4x—5+2x—4-102/x’ +4x° —6x—4-10
oV +ax—5+2Jx—4 >/x +4x —6x—4
<:>x3+4x—5+4x—16+4\/(x—1)(x2+x+5)(x—4) >x +4x° —6x—4

& 4x* - 2x+17 <4 (x—1)(x—4)(x* +x+5)

<:>3(x2 —5x+4)+x2 +x+5£4\/x2 —5x+4.\/x2 +x+5

Pit Vx? —5x+4 =uxt Fx+5=v (u=0;v>0)tacd
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22 22
3u2+v2S4uv<:>(u—v)(3u—v)£0<:>u v .9u v <0
u+v  3u+v

& (0 =) (9’ =V ) <0< (6x+1)(8x" —46x+29)2 0 <> x>

23+297 ]
T;+oo .

23++/297
8

Két luan nghiém S = {

Nhdn xét.

Bai todn 128 vé hinh thirc ¢é 1é da tré nén quen thuoc, bao g5m ca nhdan xét mau thire luén Iém hon 10, dya
theo diéu kién xac dinh (ban dau). Theo tdc ldp ludn chimg minh mau thirc I6n hon 10 "nhdt cir lwdng tién", khong
nhitng gidm thiéu mot treong hop, dong thoi ddy ciing la hwéng xir 1y diéu kién xdc dinh mét cach chét ché (luu ¥
bai todn la gidi bat phwong trinh). Véi diéu kién x> 4, 1oi giai 1 trinh bay phiwong dan xir Iy bang cdach tim gid tri
nhé nhat cia ham sé (danh cho cac ban sau khi da hoc kién thirc dao ham — tinh don diéu ham sé, chwong trinh
Gidi tich I6p 11 — 12 THPT); 1oi gidi 2 c6 hwéng di bang viéc tach nhan tir va danh gia théng thieong, phit hop véi
cac ban hoc sinh THCS va lop 10 THPT.

Ngodi ra cdc ban ¢6 thé chitng minh tinh don diéu theo dinh nghia: M >0= f(x) dong bién. Tiy
X=X
theo hoan canh va kha ning ciia ban than, cdc ban c6 thé lwa chon cho minh cdch gidi hop Iy nhat.

Néi dung, cdu triic dé thi tuyén sinh Pai hoc va cao dang ciia Bé gido duc hién hanh luén theo phirong cham co
ban, bam sdt chwong trinh sdch gido khoa, theo diing chudn ky nang va khung kién thirc, phit hop, vira sike véi moi
doi twong duw thi d‘éng thoi phai co tinh phan logi thi sinh rat cao. Hoc, tim hiéu, thuc hanh, van dung va danh gia
cdc kién thire cdp cao hon la mét diéu hét sirc dang quy néu cdc ban cé kha nang, nhung déi khi diéu nay sé lam
chiing ta mat di nhitng tw duy dét phd ding cé !

Bai todn 129. Gidi phuong trinh Vx' +5x* ~11x+3 <X’ +x* -3x—6+2Jx-3  (xeR).
Loi gidi.
¥ +5x -11x+3>0
Diu kién {x’ + x> -3x-6>0
x=3

{x3+5x2 ~11x+320 {(x—3)(x2 +8x)+13x+320
= = & x23

x23 x>3

Bét phuong trinh d cho tuong duong véi
\/)c3 +5x%=11x+3 S\/x3 +x*=3x—6+2Jx-3

X5 1l +3 <00 + 47 —3x—6+4x—12+4\/(x—2)(x2 +3x+3)(x-3)

& 4x* 120 +21<4[(x-2)(x—3) /x> +3x 43

& 3(x* =5x+6)+x7 +3x+3<4Vx? ~Sx+6.4/27 +3x+3 [1]

Pt Vx* —5x+6 =a;\x* +3x+3 =b (a>0;6>0)thi [1] tré thanh
a*—b* 9a2—b2<

a+b  3a+b

3a* +b* <4ab < (a-b)(3a—b)<0 =

12-+/42
4
12++/42

xZ——Z——

SxSg
& (a? =b7)(9a =) <0 ¢ (3-8x)(8x* —48x+51) <0 & 8
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12++/42
——

Két hop diéu kién ta co nghiém x >

Bai todn 130. Gidi bt phuong trinh V4x' —8x* +32x-19 >2Jx —x*+x-1-Jx-2  (xeR).
Loi gidi.
4% —8x° +32x—-1920  [4x*(x-2)+32x-1920
Diéu kién x* —x* +x-1>0 e (x-1)(x* +1)=0 Sx22.
4?4 3x— 4x* (x=1)+3x-2
Nhan xét 24x’ —x* +x—-1—-+/x-2 = 4 4 +3x—2 = x(x ) al >0Vx>2.
2\/x3—x2+x—1+\/x—2 2\/x3—x2+x—1+\/x—2

Bét phuong trinh d cho tuong duong véi
Vax® —8x7 +32x—19 2 2yx* =’ +x—1 =[x -2
4x' —8x" +32x-1924(x’ —x* +x—1)+x—2—4\/(x—1)(x2 +1)(x-2)

& —4x* +27x-13+4,/(x 1) (x-2) /x> +1<0

<:>5(x2+1)+4\/x2—3x+2.\/x2+1—9(x2 ~3x+2)<0

2 2
o544 fx 23x—i—2_9'x 23x-|—2£0
x +1 x +1
- x2_3x+2 2 2 2 1
bat 2—1:t(t20)thuduqc 5+44t-97 <0 (1-1)(9+5)20 121 x* —3x+22x +1<:>x£§.
X+

Vay bat phuong trinh da cho v6 nghiém.

Bai toan 131. Giai bat phuong trinh \/9)c3 —6x” =3x—32++/x—1=3x"-3x-2 (x € ]R) .
Loi gidi.

9x® —6x*-3x-32>0
Didu kién {x>1 o {x o x>
X

(x=2)(x+1) 20

x=2)(9x% +13x)+23x 3220

Phuong trinh da cho twong duong voi
V9x® —6x* —3x—32 = 3x* —3x—2 —/x—1

Wx—3x—-2—-+x-120
Ox' —6x* ~3x-32=9(x" ~3x-2)+x—1-6,(x—2)(x* + 2x+1)(x1)
3Wx=3x-2>+x-1
=
—6x2+23x—13+6(x+1)\/x2—3x+2=0 (*)
Vx?=3x+2 _7 x2=3x+2 _

x+1 Cox+1

Taco (¥) e (x+1) +6(x+1)Vx’ —3x+2-7(x*=3x+2)=0<1+6 0.
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t=1

Vx? =3x+2 L |1+66=712 =0
Bétﬁzt(tZO)quyvé = t:—l<:,>t:1<:>x2+2x+1:xz—3x+2(:)x:l
x+1 t>0 7 5
t>0

Ddi chiéu diéu kién, két luan phuong trinh da cho v6 nghiém.

Bai todn 132. Gidi bt phuong trinh V4x' —x—12>vx’ ~1+Vx' ~x-6  (xeR).
Loi giai.
4  —x=12>0 (2x—3)(2x2+3x+4)20 2x>3
Diéu kién {x>1 < ix21 S{x2l ox22.
X —x—6>0 (x—2)(x2+2x+3)20 x22
Bét phuong trinh d cho tuong duong véi
4x3—x—12>x3—1+x3—x—6+2\/(x—1)(x2+x+1)(x—2)(x2+2x+3)

20 =552 )(x-1)(x* +2x+3).(x-2) (+* +x+1)

= +xZ+)c—3—2\/x3 +xz+)c—3.\/x3 —xP=x=-2+4x=-x"—=x=-2>0

2
(:)(\/x3 +xZ+x—3—\/x3 —xz—x—2) >0<:>\/)c3 +x*+x-3 ¢\/x3—x2 —x-2

SXAX+x-3#x X —x-2&2x" +2x-120 [1]
Hé thire [1] nghiém dung do x > 2 . Két luan bt phuong trinh di cho c6 nghiém x>2.

Bai toan 133. Giai bat phuong trinh \/4x3—4x2+8x—9 Z\/x3—2x2 +2x—-4 +\/x3—x2+x—1 (XER).
Loi giii,
A —dx? +8x—93>0 | (x=2)(4x’ +4x)+16x-920
Pidu kién < x° - 2x" +2x-420 < (x-2)(x*+2)20 Sx22.
¥ —x'+x=120 (x=1)(x* +1)20
Bét phuong trinh d cho tuong duong véi
4’ —4x* +8x—9>x" —2x" +2x—4+x" —x° +x—1+2\/(x—2)(x2+2)(x—1)(x2+1)
&2 - x4+ 5x-422)(x-2)(x* +1). (v -1)(x* +2)

<::>3(x3 —x* —i—2x—2)—(x3—2x2 -|-x—2)22\/x3—2x2 —i—x—2.\/x3—x2 +2x-2 [*]

Pit V' —x% +2x =2 =u;4/x —2x% +x=2 =v (4> 0;v > 0) thi [*] trer thanh

3u* —v? ZZuv@(u—v)(3u+v)20<:>u2v

c>\/x3—x2+2x—2 Z\/x3—2x2+x—2 S xP+x>0 [1]

D@ thiy [1] nghiém dung v&i moi x > 2. Két luan bat phuong trinh ¢6 nghiém S = [2; +oo) .

Bai todn 134. Giai bt phuong trinh V16x° +8x> +15x—43>3Jx’ ~1+/¥ -8 (xeR).
Lo gidi.
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x>1
Diéu kién < x >2 Sx>2.
16x° +8x* +15x—43>0
Bét phuong trinh d cho tuong duong véi
16x° +82° +15x =432 9(x" —1)+2" =8+6,/(x—1)(x* +x+1)(x—2) (x> + 2x+4)

& 63" +8x7 +15x-26 2 6,[(x—1)(x* + 2x+4). [(x-2) (+* + x+1)

<:>7()c3+x2 -1-2x—4)—(x3 —xz—)c—2)26\/x3—i-x2+2x—4.\/x3 —x*—x-2

Pit VX' + x4 2x—4 =l - —x—2=v (u>0;v>0) ta thu duoc

Tu® —v? 26uv<:>(u—v)(7u+v)20<:>uZv<:>\/x3 +x*+2x—-4 Z\/x3—x2 —x-2

1
x=—

SO+ +2x-4>x - X —x-22x2+3x-2>0<| 2
x<-=2

Két luan bat phuong trinh da cho c6 tap nghiém S = [2;+oo) .

Bai toan 135. Giai phuong trinh x_+1 «/x *l (xeR).
Loi gid.
bicu kién x >0 . Phuong trinh da cho twong duong véi

(x+lj2 X +x+1 x(xz—i-l) (x+lj2 X +x+1 x(x2+1)
= + P - =

2 6 3 2 6 3
o +dx+1=4 x(x2+1)<:>x2+1—41/x(x2+1)+4x:0
2
@(\/x2+1—2\/§) 0o x2+1=2\/;<:>x2+1:4x<:>|:
Déi chiu diéu kién ta thu dugc hai nghiém x=2++3;x=2-+3.

Loi gidi 2. o ‘ ,
biéu kién x> 0. Ap dung bat déng thirc Bunyakovsky cho bo gdm ba cap so ta cé

2
2 2 2
/x-i— \/x +1+l\/x +1+\/£ §(12+12+12) x+1+x +1+£
2 6 6 24 24 6
( /x +1 J 2x° +4x+2 x+l /x +1 \/7 x+1 (*)

Phuong trinh @& bai ¢6 nghiém khi va chi khi (*) xay ra dau dang thirc, nghia 1a

2 =2+43
l\/m=\/g@\/x2+ r o l=dr o] 3

Déi chiéu diéu kién di dén tap nghiém S = {2 ~3;2+3 } :

x=2+3
x=2-3

Bai toan 136. Giai phuong trinh 3\/x(x2 —6x+12) =2(x’-7x+12)  (xeR).
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Loi gidi.

Pidu kién x| (x-3)"+3 |20 x>0,

Phuong trinh da cho tuong duong véi 3vxA/x* —6x+12 =2 (¥’ —6x+12)-x].
Pit Vx* —6x+12 =u;«/;=v,(u >0;v>0) thu dugce

=2(u? - —2v)(2u+v) =

{3uv (u v )@{(u v)( u+v) 0

u>0v2>0 u>0v=>0

Su=2v

o —bx+12=4x X’ —10x+12=0< x=5+/13;x=5-+/13
Déi chiéu didu kién ta c6 nghiém x=5++13;x=5-+/13.

Bai todn 137. Gii bit phuong trinh v2x* —6x+8 —/x <x-2 (xeR).
Lo gii.
; 2x* —6x+820
Pidukien | T o x>0,
x20

Bét phuong trinh da cho twong duong \/2(x2—4x+4)+2x <Vx+x-2e2(x-2) +2x < +x-2.

Dit Vx =u;x—2=v thi ta c6

u+v=0 u+v=0
N2+ 2V <u+ve =

2u” + 2V <u’ 4+ 2uv+1? (u—v)2 <0
x=2
@uzv@x—2:\/;<:> 5 S x=4
x =5x+4=0

Két luan bat phuong trinh d3 cho c6 duy nhét nghiém x=4.

Bai todn 138. Gidi phuong trinh vx® —14x* +1=x" —12x* +1 (xeR).
Loi gidi.
Nhan xét x* —14x* +1=(x* +1)° =(4*) =(x* =4x* +1)(x* +42° +1) nén ta c6 diéu kién
(x4 —4x? +l)(x4 +4x" +1)2 0 <> x* —4x* +120.
Phuong trinh da cho tr¢ thanh
\/(x4 4 4 1)(x* 4427 +1) = xt - 1247 4]

& Vxt —ax? + 1t 4t +1=2(xf - 4x? 1) - (2% + 407 +1)

Dit Vxt —4x? +1 = uv/x* +4x2 +1 =v,(u>0;v>0) ta thu dugc

{uv=2u2 —v? @{(u—v)(Zu +v)=0

uz0v>0 u>0,v>0

U=y

<:>\/x4—4x2+1 =\/x4+4)c2 rleox'—4x +1=x"+4x"+1x=0
Két luan phuong trinh dé bai c6 duy nhat nghiém x=0.
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Bai tap twong tu. ) )
Gidi cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

WXt +4x—5+Jx =3 <A11x* +25x+2.
\/x(2x—5)£\/x2—3x+2+\/x—3.

o A —15x+7 2Ux2 =3x+2+/x-3.
oS —13x4+2 —x=3<24x*-3x+2.
Jo+ D) (3x-10) 2 Vx? ~3x+2 +2Jx 4.
s —15x+3 <2 —dx+3+/x—2 .
NI =23x 413 <A Jx =2 +24x* —4x+3.
. \/4x2—7x—1—\/x2—x—\/x—2<0.
Xt =2x> . 2(2x* —6x+3)—2Jx-3.

V 2 J

J(x+1)(5x-14) <v/x® —2x +24x 3.

1. V65 —x =19 <y —x +3/x -2 .

12. V3x? +8x-22 - 3Jx—2>+/x —x.
13. V6x* +11x—14 <% +x +3x 1.
14, 2 4 x 4305 —1 =35 +14x—11 >0.
15. V52 +11x =12 < 2% —x +3/x—1.
16. Vx> +x—6 +3/x—1=2Vx> —2x+6.

17. x(4x—13)+ xX=5>2Jx*—x.

18. \5x2 —17x+5 > 2Ux* = 2x —Jx—5.
19. V10x2 =57x+29 <3x* —5x —/x—6

20. \2(10x* ~14x+3) >3\ [x(2x—1) ~Vx-2.
21. V/5x* +8x—42 22/(x~2)(x+3) +x-3.
22. V10x* =37x+2 >3 [x(x-3) -/x~1.

23, 4% —x > V17x% —26x—40 +3/x—5 .

24, \J9x* =31x+20 > 24x* —x +/x> —3x+2.
25. J4x* —12x+5 =/x* —3x+2 +4/x* —3x.

26. V4x* —24x+26 =/x> —3x+2 +/x> —3x .
27. J9x? =29x +11 = 24/x” =3x +~/x> —3x+2..
28. V25x% —55x+12 = 24/x> —3x+2 +3x* —4x .
29. V' 27 +7x -2 > —1+/x—-2.

30. V' +2x° —x =3 -V +1>/x-2.

31 VA +4x° +4x—19 < 23/x* =8 ++/x—1.

32. J72x° +24x7 —36x+4 =3V8x* -1 +/2x -3 .

N =

A W

W

O o0 9

—
=]
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33. V4x' —4x? +14x -85 > 24 =27 =[x —1.
34, X +4x7 +2x > -1+ 24x .

35. 797 +12x% +14x—4 <33/ —1+4x .

36. V2x2 +3x—4 <32 —3x+2 +24/x.

37. V4 —4x? +3x—7 <A/ =1 +4x° = 2x .

38. V4x’ —8x* —20x +18 =/x* +x =2 ++/x° —4x .

39, \a4x® +12x% +3x+4 >\/x3—1+1/x(x2+1).

40, x+2=x"=2x=2+2x+1.

A1 X +1+243x = [3(x* +6x+1).

42.2 xz—x+3+x/x+6=\/3(2x2—x+12).
43. \Jx* —2x+3+20x+1 21/3(x2+5).
44, \Jx—1+x*+7x+1 :%\/5x2+42x+61.

45. 3\Bx—4 +/x—1=+5x" +36x-51.

46. 23x+5 +\x* +x43 = [3(xP +7x+13).

47. 20 —x 4B +1 > \3(20 4 +1).

48. 24327 —x+1+4/4x+3 <\ [3(62° +2x+5).

49. V4x =52 4 11x-6 =2x—1+2,[(x~2)( +1).
50. V4x® +x° +18x—1—v2x—1=2/x —1.

51. 79X +17x—24 <A3x* +Tx— 6+ 24/x—1.

52. 2x— 24/3(3x2+x+1)—\/3x2—x+3.

53. V2x? —1+2x >\ [3(227 +x-1).
54.\5x7 +x+2 2 \[3(52° +8x+2) —/14x .

55. x> +x+3 +\/§=4/2(x2+7x+3).

56. Vx4 x+1+3Jx2 +1 S\/4(x3+3x2+x+4).

57. 332x? —x+2 +3x> +2 = 24/9x% —3x +8 .
58. Vx? +3x +B3x+3 < 2Ux> +4x+1.

59. 24/8x% —6x+1+~/x—1=+/28x —8x—3.

60. V37x> +196x +157 = 5vx” +5x+4 +/x+5 .

61. Va2 +5x +3Vx+6 =2/x* +8x+18.

62. 2x* +x+1+/1+327 = [3(5x7 +2x+3).
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2
Bai toan 139. Giai phuong trinh ‘fx+§ T (xeR).
x  2(x+1)

Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho twong duong véi

2(x+1) /x+§—x +7c>2( j x+——x+—
X

<:>x+§—2(1+lj x+§+i2+3+1:
X X X

X X
1 3 / 3 2
<:>(1+—— x+—J :(——lj ( +—— ]( ———Jzo
X X X
[ 3 x>0 xX=
> X+—=2& =
X {x2—4x+3:0 L:3

x>0 x>0
3 +3x_4:()<:>{(x—1)(x2 +x+4)=0<:>x:1'

Két luén phuong trinh da cho c6 nghiém S ={1;3}.

Lévi gidi 2.

biéukién x>0.

Phuong trinh da cho twong duong véi (2x+ 2)% = (x2 + 7)«/; .

uv=2

bit Vx* +3 =u;\/;:v (u >0;v>0)ta thu duoc (2v2+2)u :(u2 +4)v<:>uv(2v—u):2(2v—u)<:>{2
v=u

" =2 x3+3x=2<:>x3+3x—4:0<:>(x—1)(x2+x+4)=0<:>x=1.
5 x=1
" y=usx +3=4x o
x=3
Két luén tap nghiém S ={1;3}.
Loi gidi 3.
bicu kién x > 0. Phuong trinh da cho twong duong véi

3 X1 X —4x3 _x2—4x+3<:{x—4x+3_0 (1)
T BN W FEN o R Ey B s e PY
% (1)<:>(x—1)(x—3)20<:>{x:1

* (2o +3x-4=0c(x-1)(¥ +x+4)=0cx=1.
Vay phuong trinh da cho c6 hai nghiém.
Lovi gidi 4.
bicu kién x>0.
Phuong trinh da cho twong duong véi
3 x'+14x7+49
=
X 4(x2 +2x+1)

x=3

=N 4(x2 +3)(x2 +2x+1) = x(x4 +14x° +49)

<:>4(x4+2x3+4x2 +6x+3):x5 F14x° +49x < xX° —4x* +6x° —16x> +25x—12=0
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e (¥ —4x+3)(x’ +3x—4)=0©(x—1)2(x—3)(x2+x+4)=0©{

Két luan phuong trinh di cho c6 tip hop nghiém S = { 1;3} .

2
Bai tosin 140. Gidi phuong trinh *— <L 3541 (xeR).
2+x 3 X

Loi gidi 1.
Diéu kién x>0.
Bét phuong trinh di cho tuong duong voi (3x2 +3)\/; <(x+2)V3x* +1.
Pit Vx =a;\3x> +1=b (a>0;6>0) thi thu duge
(b2 +2)a < (az +2)b & 2(a—b) < ab(a—b) & (a—b)(ab—2) >0

a’ b ab 420 (3x2—x+1)(3x3+x—4)£0
a+b  ab+2
& (x=1)(3x* +3x+4) <0 x <1

Két hop diéu kién suy ra tap nghiém S = (0, 1] .
Loi gidi 2.

biéu kién x>0.

Bat phuong trinh da cho tuong duong voi

3x2+3s(x+2) 3x+—<:>3x+§£(l+gj 3x+l<:>3x+l—\/3x+l£g\/x
X X X

1
X X

@\/3x+l(\/3x+l—leg(‘f3x+l—1}@(,/3x+l—1]( 3x+l—zJ£0
X X X X X X X
e

(\/3x + —I)(\/3x +x— (1)

Nhan xét 3x> —x+1>0,Vxe R=3x>+1>x,Vxe R=3x> +1>/x,Vx>0.

Do d6 (1) V3x +x <2 3x° +x—4<0 <> (x—1)(3x" +3x+4) <0 < x < 1. Két luan nghiém S =(0;1].

Loi gidi 3.
bicu kién x> 0.
Bat phuong trinh da cho twong duong véi

X +1 1_1 1 1 3x7—x+1 1| [3x*+1
—= 3x P\ L gl Y S
2+x 3 3 x 3 3(x+2) 3 X
<:>3x2—x+1<\/3x2+1—\/;©3x2—x+1< 3 —x+1
x+2 \/; x+2 \/;(4[3x2+1+\/;)
D& thay 3x* —x+1>0,VxeRva x>0 nén (*) tré thanh

&(\/3x2+1+\/;)ﬁx+2<:> 3 +x+x<x+2 V3 +x <2

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

Déi chiéu véi diéu kién di dén tap nghiém S = (0;1].
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o ) \/g(xz +3)
Bai toan 141. Giai phuong trinh ,[x+= = — (xeR).
x X+

Loi giai 1.
bicu kién x>0.
bat \/; =u;N3x*+6 = v,(u >0;v> O) thi phuong trinh da cho tr¢ thanh

+3)u=(u"+3 u—u*v+3(u—-v)=0 - -3)=0
(v + )u (u + )v<:>vu uv+ (u v) <:>(u v)(vu ) <:>Lv:3

o0 u=ve3x'—x+6=0,A<0, trrong hop nay vo nghiém.

- =1.
o w=ie x(3x2+6)=3<:>{x3+2x—3:0<:> (x—l)(x2+x+3):0<:>x

Déi chiéu diéu kién di dén nghiém x=1.
Loi gidi 2.
biéu kién x > 0. Phuong trinh da cho twong duong véi

\V3x* +6 3(x2+3)@\/3x2+6—\/;:3(x2+3) PN 3x7 —x+6 3x*—x+6
x

Jx x+3 Jx x+3 \/;(\/m+\/;): x+3 [1]

Nhan xét 3x> —x+6>0,VxeR.

S x=1.

0 x>0
Do do [1] < x(3x2+6)+x:x+3<:>{x> {

&
X +2x-3=0 (x—l)(x2+x+3):0
Két hop diéu kién ta co nghiém x=1.
Loi gidi 3.
biéukién x>0.
Véi diéu kién do, phuong trinh da cho twong duong véi

{x+£:\/§(x2+3) X2 :3(x4+6x2+9)
X

x+3 X X’ +6x+9

< xP+H6x7 +11x° +12x+18=3x" +18x> +27x

& 3% —xt+12x° —11x° +15x 18 =0

& 32 (x* +2x—3)—x(x* +2x-3)+6(x’ +2x-3) =0

& (3" —x+6)(x' +2x-3) =0 (x—1)(¥ +x+3) =0 x =1
Két luén phuong trinh ban dau c6 nghiém duy nhat x=1.
2x2—x+5_ 3

2x+—-1 (xeR).

Bai toan 142. Giai phuong trinh
2+x X

Loi gidi 1.
bicu kién x> 0.

Phuong trinh da cho twong duong véi \/;(2)62 —x+5) = (2+)c)\/2)c2 -x+3.
Dét\/;:u;\/sz—x+3=v,(u>0;v>0)tathuduo’c
2 42)=(v2+2 4 2u-2v =0 (u—v)(wv—2)=0s|
u(v + ) (v + )u@uv Vu+2u-2v=0< (u—v)(uv-2) <:>LV:2

> u=vex=2x"-x+3<2x"-2x+3=0,A<0.
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x>0

= x=1.

x>0 x>0
> w=2&

x(2x" —x+3) :2<:>{2x3 P +3x-4=0" (x=1)(2%" +x+4)=0

Két luan phuong trinh da cho c6 nghiém duy nhat x =1.
Loi gidi 2.
bicu kién x > 0. Khi d6 phuong trinh da cho tuong duong voi

2x* —x+5 B 2x*—x+3 - 2x*—x+5 B V2x2P—x+3

1= -1

2+x \/; 2+x \/;

2% —2x+3 N2x —x+3-Jx  2x*—2x+3 2x> —2x+3
< = = =
x+2 Jx X+2 \/;(\/2x2—x+3+x/;)

S x+2= x(2x2—x+3)+x<:>{ = x=1

2% —x* +3x—4=0<:> (x—l)(2x2+x+4)=0

Vay phuong trinh ban dau c6 nghiém duy nhat x=1.
Loi gidi 3.
bicu kién x > 0. Khi d6 phuong trinh da cho tuong duong voi

2_ 2_
XS el ol e 2xt x4 5= (x42), |22
24+ x X X
2x* —x+5 2\ 22 —=x+3 2x*—x+3 2 2 [2x*—x+3
&S —=|1+— = +—=|1+— ||| ——
X X X X X X X
2x* —x+3 2x* —x+3 2( [2x* —x+3
= —1|==, /===
X X X X

@( 2% —x+3 ][ 2% —x+3 2]_0@{\/2)62—“3—\/; (1)

X X x(2x2—x+3)=2 (2)

x>0 {x>0

. (1) & 2x° —2x+3=0,A <0, trudng hop nay vo nghiém.

x>0 x>0
* (2)®{2x3 —xz+3x—4:0c>{(x—1)(2x2 +x+4):0
Vay phuong trinh da cho ¢6 nghiém duy nhat x=1.

Bai ton 143. Giai bit phuong trinh /x(x+2) +x > /(x +1)’ (xeR).

L0‘l gidi. )
biéu kién x > 0. Bat phuong trinh da cho tuong duong véi
X +2x4+x+2xx+2 > % +3x7 +3x+1

& 2x0x+2 > 8 +2x° +1<:>(x\/x+2)2 —2xJx+2 +1SO<:>(x\/x+2—1)2 <0
1.—1+\/§.—1—\/§}

< x=1.

<:>x\/x+2=1<:>x3+2x2—1=0<:>(x+1)(x2+x—1):0:>xe{— > >

So sanh véi diéu kién di d¢én nghiém x = % .
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Bai toan 144. Giai phuong trinh 2(2x” +13)vx =(x+5)V4x’ +21  (xeR).
Léi gidi 1.

Diéu kién x> 0.

bat \/; =a;\4x*+21=b (a >0;b> 0) thi phuong trinh da cho tré thanh

(»° +5)a=(a2+5)b©("_b)(ab_5):0©{2b

e a=bo4x" —x+21=0 (VO nghiém).
o ab=5x(4x7+21)=25 & (x—1)(4x* +4x+25) =0 x=1.
Két hop diéu kién ta thu dugc nghiém S ={1}.
L gidi 2.
biéukién x>0.
Nhan xét x = 0 khong théa man hé phuong trinh ban dau. Phuong trinh da cho tuong duong véi

2(2x° +13)  Jax? 121 @2(2x2+13) Jaxt +21

~1= -1

xX+5 \/; xX+5 \/;

4x2—x+21_ 4x* —x+21

X+S _«/;(M+\/;)

©4x’ +21x-5=0< (x-1)(4x" +4x+25) =0 x =1

Sx+5=/4x" +21x +x

Két hop diéu kién ta thu dugc nghiém S ={1}.

Bai toan 145. Giai phuong trinh (3+x) /2x+Z =2(¥+5)  (xeR).

x
Lo giai I.
bicu kién x> 0.
Phuong trinh dé cho twrong duong véi (x+3)v2x* +7 = 2(x2 +5)\/; :
u=v
Pit V2x* +7 =ux =v (u>0;v>0)taco (v2 +3)u :(u2 +3)v<:> (u=v)(uv-3)=0 @{ ;
uy =
o u=ve2xi—x+7=0 (Vo nghiém).
o w=3&2x"+7x-9=0< (x—1)(2x° +2x+9) =0 x=1.
So sénh diéu kién ta thu dugc nghiém S ={1}.
Lévi gidi 2.
bicu kién x > 0. Phuong trinh da cho twong duong véi

N2x% +7 _2(x2+5)c>\/2x2+7 1_2(x2+5) 2x° —x+7 2x° —x+7

= = -1
Jx x+3 Jx x+3 \/;(~/2x2+7+\/;) x+3

SV +Tx+x=x+3 28 +Tx =9 & (x—1)(2x° +2x+9) =0 <> x =1

Déi chiéu diéu kién ta c6 nghiém x=1.
Loi gidi 3.
biéu kién x > 0. Phuong trinh da cho twong duong véi
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(1+§j 2x+Z =2x+E<:>2x+z—(l+§j 2x+7 +l(%+ 6+1j:1(%+ 6+1j—i
X X X X 4 4

R s =R

7
Px+L =1
Sl 2% —x+7=0

= = Sx=1
7 3

2x+—=—
L X X

bai chiu diéu kién ta c6 nghiém x=1.

Bai todn 146. Giai phuong trinh %2 3x+i=x+1  (xeR).
x

Lavi gidi 1.

biéukién x>0.

Phuong trinh di cho twong duwong voi (3x2 + 3)\/; =(x+2)V3x* +1.

bat Vx =u;\3x* +1 (u>0;v>0) quyVé (v2+2)u:(u2+2)v<:>(u—v)(uv—2)=0<:>[u 5
uv =
% u=v3x* —x+1=0 (V6 nghiém).

x>0 {x>0

< uv:2<:>{ = x=1.

&
3’ +x—4=0 (x—l)(3x2+3x+4):0
Két luan phuong trinh d cho ¢6 nghiém x =1.
Loi gidi 2.
biéu kién x > 0. Phuong trinh da cho twong duong véi

3x2+3_\/3x2+1©3x2+3_ V3xt+1 3x2—x+1_ 3xP—x+1

= 1= -1

x+2 Jx x+2 Jx x+2 _\/;(4/3)62_,_1_,_\/;)
Sx+2=V3x"+x+x& 3 +x-4=0 (x—1)(3x" +3x+4) =0 x =1

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

Loi giai 3.

bicu kién x > 0. Phuong trinh da cho twong duong véi

(x+2)\/3x3 +Xx =3(x3+)c)c:>3)c3+)c—()c+2)\/3)c3 +x +%(x2+4x+4):i(x2+4x+4)—2x

@(sz(zj@ Woax=2 1]
2 2 V3 +x =—x [2]

o [Je3x’+x-4=0c(x-1)(3x"+3x+4)=0 x=1.

e Phuong trinh [2] v6 nghiém do diéu kién x> 0.
Vay ta c6 tap nghiém S ={1}.

Bai toan 147. Giai phuong trinh (5x” +4x+3)x = (x+3)V5x’ +4x  (xeR).
Loi gidi 1.
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biéu kién x>0.

Nhan xét x =012 mot nghiém. Vi x > 0 phuong trinh da cho twong duong voi

Sx+4x _ 5x*+4x+3 _ SxP+4x . 5x7+4x+3

1=

1

= =S
Jx x+3 Jx x+3

5x% +3x B 5x% +3x 5x% +3x

B 5x% +3x

fe—g =

P =
\/;(\/5x2+4x+x/;) X+3 1/x(szJr4x)+x x+3

V5 +4x" =30 5 +4x° —9=0< (x-1)(5x” +9x+9)=0 = x =1

Vay phuong trinh da cho ¢6 hai nghi¢ém x=0hodc x=1.
Loi gidi 2.
bicu kién x>0.

Pat Vx =a;V5x* +4x =b (a>0;b>0)thi phuong trinh da cho tré thanh

(b2 +3)a=(a2 +3)b©(a—b)(ab—3):0©{a

x=0

= a=b<:>5x2+4x:x<:>x(5x+3)=0<:> 3
xX=—=

5

ab=3

" ab=3&5x +4x° =358 +4x" —9=0 (x—1)(5x” +9x+9) =0 x =1.

Vay phuong trinh da cho ¢6 hai nghiém x=0hodc x=1.
Loi gidi 3.

Diéu kién x>0.

x=0

5x2+4x+3=(x+3)\/5x+4

Phuong trinh da cho twong duong voi |:

(*

()= 5x° +4x* +3x = (x+3)\/5)c3 +4x* & 4(5)c3 +4x2)+12x = 4(x+3)\/5x3 +4x*

<:>4(5x3 +4xz)—4(x+3)\/5x3+4x2 +x2+6x+9=x2—6x+9<:>(x+3—2\/5x3 +4x2)

{5x3+4x2—3 {5x3+4x2—9=0 [(Xl)(5xz+9x+9)=0
=

= =
VSXP +4xt =x

Két luan tap hop nghiém S = {0; 1} .

x2(5x+3)=0 x2(5x+3)=0

2

(x-3)

= x e{0;1}

Bai toan 148. Giai phuong trinh (7x° +5)vx =v7x’+2(x+3)  (xeR).

Loi gidi 1.
Didu kién x>0.

bat \/; =uNIxX*+2=v (u >20;v> 0) thi phuong trinh da cho tr¢ thanh

(bz +3)a:b(a2 +3)<:>(a_b)(ab_3):0®{;lb

> a=bo 7x* —x+2=0 (Vo nghiém).

> ab=37x"+2x-9=0 (x—1)(7x" +7x+9) =0 x=1.
Doi chiéu diéu kién va két luén tap nghiém S ={1}.
Loi gidi 2.
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Diéu kién x>0.
Nhan xét x = 0 khong théa man phuong trinh da cho. Do dé bién doi
Tx*+5 Tx*+2 7x* +5 N7x* +2 Tx*—x+2 Tx* —x+2
= = -1= -le = *)
x+3 Jx x+3 Jx x+3 \/;(~/7x2+2+\/;)

D@ thay 7x* —x+2>0Vx € R nén
(*) = x+3=VTx'+2x +x = 7’ +2x—9 =0 (x—1)(7* +7x+9) =0 <> x =1.

Doi chiéu diéu kién va két luén tap nghiém S ={1}.

Loi gidi 3.

biéu kién x>0.

Nhéan xét x = 0 khong thoa man phuong trinh da cho. Ta bién doi

(x+3)‘/7x+z:7x2+5<:>7x+§—(1+§j,/7x+3:O<:>4(7x+§j—4(l+ij Tx+2 =0
X X X X X X X
2 2
(1 2)a142) /7x+z+1+9+22:1_9+22@(1+2_2 /mzj =
X X X X X X X X X X
2 2 2
Z = 1 27x"+7
VLT Tieexe2=0 |lao |+ =0
o = 2 4

2 3 7x* +2x-9=0
Tx+—=—
X X

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

= S x=1

()c—l)(7)c2 +7x+9):0

Bai toan 149. Giai phuong trinh (x* +14)Vx =(3+2x)Vx*+8  (xeR).
Loi gidi.

Piéukién x>0.

Pit Vx =u;Nx> +8 = v,(u = 0;v > 0) thi phuong trinh da cho tré thanh

(v2 +6)u :(2u2 +3)v(:)uv2 —2u*v=3v—6u <:>uv(v—2u):3(v—2u)

<:>(u—2v)(uv—3)=0<:>{u :2V<:> Vx =2y’ +8 @{4)62 rH32=0 1)
uv =3 m:3 X +8x-9=0 (2)
Xét hai truong hop

x=1

X +x+9=0 (3)

= Cac phuong trinh (1) va (3) déu v6 nghiém vi A <0.
Két luan phuong trinh da cho c6 duy nhat nghiém x=1.

. (2)<:>(x—1)(x2+x+9)=0©{

2

L 4x? +1 1
Bai toan 150. Giai phong trinh ———— =[x+ (xeB).
6x—1 2x—-1
Lai gid.
2x” -1
Pidukién 4 2x1 0
6x =1
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D@ thay phuong trinh ban dau c6 nghiém khi 6x—1> 0. Khi dé ta co bién dbi
4 +1  [2x7 -1 (4x2+1j2 23 -1
= N

6x—1 \ 2x-1 6x—1) 2x-1°
bit 2x° —1=u;2x-1=v=4x" +1=2u+3;6x—1=3v+2. Ta thu duoc phuong trinh
(2u+3jz_u 4 +12u+9

——<:>2———<:>4u2v+12uv+9v=9v2u+12uv+4u
v+2 v N +12v+4 v

4(2x* -1)=9(2x-1)
S uv(4u—9v)=4u-9v < (4u-9v)(uv-1)=0 (2x2 —1)(2X—1) =1

8x” —18x+5=0 8x> —18x+5=0 9+ JA 9—J4l i
< > = X€ ; ;05—
4 —22* 2x=0 | x(2¢ —x-1)=0 8 8 2
2— —_
Két hop didu kién 6x—1>0va =150 suy ra tap nghiém § = 9+m;9 ‘m;o;—l;l .
2x—1 8 8 2
v ., 8x*=5 4x* -3
Bai toan 151. Giii phuong trinh =3 (xeR).
by 3x-2
Loi gidi.
2
Diéu kién >0;x#0.
3x-2
8x* -5

Véi > 0 thi phuong trinh da cho ¢6 nghiém. Luc ndy phuong trinh ban dau bién d6i vé

2 2 2 2 2 2
8x =5 4x- -3 8x =5 4x- -3
=9, o = [#].
X 3x-2 3x 3x-2
bit 4x* -3=a;3x-2=b=8x*-5=2a+1;3x=b+2.Khi do6

2
[*]@(MHJ =£<:>(4a2 +4a+1)b:(b2 +4b+4)a

X

b+2 b
<:>4a2b—4ab:4a—b<:>ab(4a—b)=4a_bC>(ab_1)(4a_b):0©{zb:z
a:

Xét hai truong hop xay ra

v ab=1(4x"-3)(3x-2) =1 120" -8x —9x+5=0<:>(x—1)(2x—1)(6x+5):0<:>xe{—

_3+\/649_x_3—\/649
32 7

v 4a:b©4(4x2—3)=3x—2c>16x2—3x—10:0:>x -

3+4/329 . 3-4/329
32

KD

Doi chiéu voi cac diéu kién ta thu duge nghiém x=1;x =

" 6x> -2 /2x2—1
Bai toan 152. Giai phuong trinh = xeR).
P g Sx—1 5x—-4 ( R)

Loi gidi.

| W
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2
Pidu kién 2~ 1> 0cx % -
5x—4 5
2 2 2 2
Vi 0x 2ZO,phu.’O'ng trinh da cho tr¢ thanh o 721 _x 1.
S5x-1 Sx—1 5x—4

Pit 2x* —1=a;5x—4=b=6x>-2=3a+1;5x—1=b+3 ta thu dugc
2 2

(3a+1j ZEQM:£®9a2b+6ab+b:abz+6ab+9a

b+3 b b"+6b+9 b

<:>9a2b—9a=ab2—b<:>9a(ab—l)=b(ab—1)<:>(ab—l)(9a—b):0

o ab=1(2x"~1)(5x—4) =1 10x’ -8x* =5x+3=0

1+\/§.x_—1+\/§

10 ° 10

_5+\/385 _5-V385
36

36

& (x=1)(10x* +2x-3)=0=> x =l;x =—

o 9a=b<:>9(2x2 —1)=5x—4<:>18x2—5x—5=0<:>x

Két hop diéu kién ta thu dugc cac nghi¢m cua bai toan.

2x* =1 1 [5x* -4
Bai toan 153. Giai phuong trinh =— xeR).
P g 8—3x S5V 2—x ( R)

Loi gidi.

Diéu kién

2
2 2
Phuong trinh da cho twrong duong voi 10x =3 =, / >x —4 .
8—3x 2—Xx

Pit 5x* —4=a;2—-x=b=10x*-5=2a+3;8—-3x=3b+2. Ta thu duoc

2a+3
>0
2a+3 _ £<3 3b+2

B2 V0 a3 =a(3b+2) (%)

Chu y rang
(*) = b(4a’ +12a+9) = a (90" +12b+4) < 4a’b—9ab’ = 4a—9b

4a =9b
<:>ab(4a—9b):4a—9b<:>(4a—9b)(ab—1):0<:{ b1
ab =
- 4a=9b@4(5x2—4)=9(2—x)@20x2+9x—34=0@xe{_9+4“02801;_9_4“02801}.

" ab=1 (5 —4)(2-x) =152 ~10x" —4x+9=0

5+4/205 ,x_s—\/zos
10 °

10

@(x—l)(sz —5x—9)=0<:>x=1;x:

Doi chiéu céc dicu kién ta thu dugc nghiém cta bai toan.

2 2
Bai todn 154. Gidi bit phuong trinh 70> X ~¥*2 (.
x+2 x+1

Loi gidi.
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X —x+2
bicu kién x+1 < x>-1.
x#-2

Bét phuong trinh di cho tuong duong voi (x2 —x+6)\/x+1 >2(x+2)Vx* —x+2.

bat Vx’ —x+2 =u;Vx+1=v,(u>0;v>0) ta thu duoc

(uz +4)vZ2(v2 +1)u Sutv=2vu Z2u—4v<:>uv(u—2v)22(u—2v)

0

uv+2  u+2v

uv=2)(u— 2V)>0<:>u2vz_4.u2_4vz20<:>(u2v2—4)(u2_4\/2)20
(x*—x+2)(x+1) =4[ ¥ ~x+2-4(x+1)]20
(P +x— 2)(x -5x— 2)>0<:>(x 1)(x +X+2)(x 5x— 2) 0

25+;/_v5_\/_éx£l

x— 1)(x —5x— 2) 0= 5

5_\/g'l 5—lr\/§'+oo
S ) S )

(
=|
=
(

0

Két hop diéu kién ta thu dugc nghi¢m S =

2 2
Bai todn 155. Giai phuong trinh 5‘/25’6 +21 2HB e Gem.
x_

4dx -1
Loi gidi.
2x* +13

2
Piéu kién x > 2. Phuong trinh da cho tuong duong véi | 2t .
5 5x-2  20x-5

Dit V2x* +1=u;v5x -2 =v,(u>0;v>0) = 2x° +13=u’ +12;5x +1=1" +3. Ta thu dugc

u u’+12

v 4P +3

St +3u=uv+12v < 4w’ —u*v+3u—12v=0

<::>uv(4v—u)+3(u—4v):0(:)(uv—3)(u—4v)=0(:){w:43

u=4y

> w=3 (22" +1)(5x-2) =1 10x’ —4x* +5x-3=0< (x—1)(10x" +6x+3) =0 <> x =1.
10+\/872,x:10—\/872

2

> u=dh2xX°+1=20x-8=2x*-20x+9=0< x =

10+J_ 10—@

Két luan phuong trinh d cho ¢6 ba nghiém x = 1;x

2
3(1+x7 2 _
Bai todin 156. Gidi phuong trinh ( )zz ol (xeR.
S5x-2 5x-3
Loi gidi.
2
Pidu kien X150
5x-3
bit 3x* —1=u;5x-3=v=3x"+3=u+4;5x-2=v+1. Véi u+420,phu0ngtrinhdécho tré thanh

v+1
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u+4
v+1

=2\/2<:>(u2 +8u+16)v:4u(v2+2v+1)c>u2v—4uv2 =4u—16v
%

o u-40) = =40) < (= 3) =) -0 |

v =435 -1)(5x-3)=4 < 155’ —9x’ —Sx—1=0 < (x—1) (155 +6x+1) =0 x =1.

10+67 __10-V67
3 3
10+67 __10-\67
37 '

R

v u:4v<:>3x2—1:4(5x—3)<:>3x2—20x+11=0<:>x:

Dai chiéu diéu kién suy ra phuong trinh da cho c6 cac nghiém x=1;x =

3 3
Bai todn 157. Gidi phuong trinh =112 =2 [X T3¥*4 5 (o)
2+x I+x

Loi gidi.
3
N wzo
biéu kién 1+ x
x#—2
3 3_ 3_ 3_
Phuong trinh d& cho tuong duong voi 218 3= [X ¥4 X I8, Jx —3x+d ().
2+x I+x 24+ x I+x

u+4

bit X’ -3x+4=u;l+x=v=x" -3x+8=u+4;2+x=v+1. Véi 0 >0 thi (*) trd thanh

u+4
v+1

=2\/2<:>(u2 +8u+16)v:4u(v2+2v+1)c>u2v—4uv2 =4u—16v
%

=4
@uv(u—4v)=4(u—4v)<:>(uv—4)(u—4v)=0©{uv 4
u=4y
. uv:4<:>(x3—3x+4)(1+x):4<:>x4+x3—3x2+x=0.
@x(x—l)(xz+2x—1)=O:x=0;x=1;x:—l+x/§;x=—1—\/§.
. u:4v©x3—3x+4=4(1+x)<:>x3—7x:0©x:0;x:—\/7;x=\ﬁ.

Két hop céc diéu kién ta thu duoc tap nghiém § = {0;1;—1+\/§;—1—\/§;—\/7;\/7}.

Bai todn 158. Giai phuong trinh ~ | "1 ¥+21 (xeR).
2V —2x+2  3(x—1) +11

Loi gidi.
Didu kién x>-15.

o1 / 1 21
Phuong trinh da cho twong duong véi — 2x L 2x - .
2\ x"=2x+2 3x"—-6x+14

Pit x+15=u;x* - 2x+2=v=>x+21=u+6;3x> —6x+14=3v+8.
Cht yrang x>—-15=u+6>0;3v+8> 0. Khi d6 ta c6 bién ddi

2
L w6 u  w RS0 g2 A8uv+ 64u = dutv + 48uv + 144y

2\v 3v+8 4y 9V +48v+64
c>9v2u—4u2v:144v—64uc>uv(9v—4u)216(9v—4u)c>(uv—l6)(9v—4u)=0
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@ w=16< (x+15)(x" —2x+2)=16 < x’ +13x* ~28x+14 =0
e (x-1)(¥* +14x-14) =0 o x=Lx=-T+3T;x=-7-3J7.

P v =4du9(x’ —2x+2)=4(x+15) = 9x* ~22x—42=0 = x

_11++/499 - 11-+/499
9 b

9
Déi chidu diéu kién ta thu duge cac nghiém x=Lx=-7+37;x=-7-3J7;x= 11+9“499 (x = ”_9”499 .
2 2
Bai todn 159, Gidi phuong trinh 3.~ "2 =2 *13
4x—1 8x—1
Loi gidi.
L 1 P12 2(¥+2)+9
biéu kién x > — . Phuong trinh da cho tuong duong 3 = .
4 4x-1  2(4x-1)+1
bat x* +2=u;4x—1=v,(u > 0;v>0)ta thu duoc
2
3 L2t g u _ M AIOUTBL 56 2 36y 9u = duv+36uv+ 81y
v 2v+1l v 4v' +4v+1

S 36w’ —4u'v=8lv-9u < 4uv(9v—u) :9(9v—u) @(4uv—9)(9v—u) =0
o 4uv=9& 4(x’ +2)(4x—1)=9 < 16x" —4x’ +32x—17=0
2x=1 1
(x+1f 4762 =16 2

o) 9v:u<:>9(4x—1)=x2+2<:>x2—36x+11=0:>x:18+\/313;x=18—\/313.

& (2x-1) (8% +2x+17)=0©|:

Két hop diéu kién di dén dap s6 S = {%;18—4313;1&#313}.

2 2
Bai todn 160. Gidi phuong trinh |22 X "4 _ O v+ 22 g
9—-4x 33-8x

Lo gidi.

bicu kién 9-4x>0.

bat 2x2—x+4=a;9—4x:b,(a>0;b>0):>6x2—3x+22=3a+10;33—8x=2b+15.

Phuong trinh da cho tr¢ thanh
\/§:3a+10©g:9a2+60a+100
b 2b+15 b 4b° +60b+225
c>4ab2—9a2b+225a—100b:0c>ab(4b—9a)+25(9a—4b)=O<:>(ab—25)(9a—4b)20

v ab=25(2x" —x+4)(9-4x) =25 < 8x’ —22x" +25x—11=0

< dab® +60ab +225a =9a*b + 60ab +100b

x=1
<:>(x—1)(8x2—14x+11)=0c{ . =x=1.
8x> —14x+11=0
v 9a:4b<:>9(2x2—x+4):4(9—4x)<:>18x2+7x=0<:>x=0;x=—%.

Két hop céac diéu kién di dén dap $6 S = {—%; 0; 1} )
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2(x+2) +11
Bai ton 161. Gidi phuong trinh _ [x+5+ 121: (xs )3 (xeR).
X— X —

Loi gidi.
bicu kién x >1. Phuong trinh da cho twuong duong vdi

[P rdx+7 27 +8x+19  Jxl+ax+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

u_2u2+5

=5, 2c>5uv2+2u=2vu2+5v<:>5uv2—5v:2vu2—2u
% v+

Sv=2u

<:>5v(uv—1):2u(uv—1)<:>(5v—2u)(uv—1)=0<:>[uv:1

Xét cac truong hop
v 5v=2ue25(x" +4x+7)=4(x—1) < 25x" +96x+179 =0 (V6 nghiém).
v uv:1<:,>()c2+4x+7)()c—1)=1c>x3+3)c2+3x:8c>()c+1)3 =9 x=v9-1.

Két luan phuong trinh ban dau c6 duy nhat nghiém x = Jo-1.

2(x+1) 2x+5

Bai toan 162. Giai phuong trinh . =—
2x"—5x+5 2x" —5x+8

()CE@.
Loi gidi.
biéu kién x> 1.
2(x+1) _ 2(x+1)+3
2x> —5x+5 (2x2 —5x+5)+3'

bat x+1=u;2x’ =5x+5=v,(u>0;v>0) ta thu duoc

Phuong trinh da cho twong duong véi

/2_u = 2u+3 <:>2u(vz+6v-|—9):v(4uz+12u—i—9)<::>2uvz—4vu2 =9v—18u
v v+3

v=2u

& 2uv(v—2u)=9(v—2u)<:>(v—2u)(2uv—9)=0<:>{2uv:9

Xét cac truong hop
> v:2u(:)2x2—5x+5=2(x+1)<:>2x2—7x+3=0©xe{%;3}.

> 2uv=92(2x" =5x+5)(x+1)=9 < 4x' —6x° +1=0

Lwiﬂ}_

2 2 2

e (2x-1)(24 —2x—1)=0c>xe{

Két luan phuong trinh ban dau co tap nghiém S = {%;3;

1+\/§,1— 3}

2 2

Bai todn 163. Gii phuong trinh | 2% —2 ~ 2B¥=2V2x 1+l
2e=1 a4 (2x-1)
Léi gidi.
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g 2
biéu kién ng.

bat 3x-2= u;\/2x—1 =y (u >20;v> 0) , phuong trinh da cho tré thanh

z_Zu v+1<:>2u+uv =2uV'+ve u-2uw =v—-u’

Y 2+

<:,>2u(1—uv2):v(l—uvz)@(2u—v)(1—uv2):0© 2u=v
w? =1

Xét cac truong hop sau
. 2u:v<:>4(3x—2):2x—1<:>10x:7<:>x:11
= wl=leu’v =1e (3r-2) (4 —4x+1) =1 125 - 202 +11x-3=0
x=1

<:>(x—1)(12x2—8x+3):0©[12x2 Cgeazio Sl

Két luan phuong trinh d cho c¢6 hai nghiém phan biét x = %; x=1.

2 — —
Bai ton 164. Giai phuong trinh %/x ;i’;” _( i)_(lxl 2 (xem.

Loi gidi.
Didu kién x> 2.

Vx?=3x+3 _ x2=3x+2

Phuong trinh da cho twong duong voi

3Wx-2  x-l1
bat Vx® -3x+3 =u;vx—2 =v,(u>0;v > 0) ta thu dugc
2
3l:u2 ;@uv2—9u=3u2v—3v©uv2—3u2v+3v—9u:0
v oy =

=-3
<:>uv(v—3u)+3(v—3u)=O<:>(uv+3)(v—3u):O<:>{uv ;
v=3u
Xét cac truong hop xay ra
» uv=-3 (Vo nghiém vi u>0;v>0).
> v:3u@x—2:9(x2—3x+3)<:>9x2—28x+29:0 (V6 nghiém).

Két luan phuong trinh ban dau v6 nghiém.

1 2 1
2ol _L+y(2x- (xeR).

X 1+x\/2x 1

Bai toan 165. Giai phuong trinh

Loi giai.
Diéu kién x > L
2
J2x—1 1+4(2x-1)

\/; - 1+x/2x—1
Pit «2x - :u;\/zzv,(uzo;v>0) ta thu duoc

Phuong trinh da cho twong duong voi
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3
v_4 +12 <:>u+u2v2:u3v+v<:>u—v+u2v(v—u):0
v 14wy
u=v
S(u=v)(1-u?v)=0=
IR
Xét cac truong hop
e yu=v2x-l=xx=1.
2 4 2 2 2 x:1
o wy=louV =le (4 -dx+l)x=le(x-1)(4° +1)=0s| |, ox=1.
4x° =-1

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

X xVvx+3
Bai toan 166. Giai phuong trinh = xeR).
D =3 T 13 (4 —3) (xR

Loi gidi.

Diéu kién x>%.

\/; B x«/;+3
Vax—3 1+3(4x-3)x
Pit Vx = u;/4x -3 =v,(u>0,v>0) ta thu dugc

3
u u +3
—= > Su+duHV =uwv+Iveu-3v+3uHhr —utv=0
v 14+3vu

Phuong trinh da cho twong duong véi

<:>u—3v+u2v(3v—u)=0<:>(u—3v)(1—u2v):0<:>{

Xét cac truong hop xay ra

<> u=3vc>x=9(4x—3)c>x:2.
35
-1
> uzv:1<:>x\/4x—3:1<:>x2(4x—3):1<:>(x—1)(4x2+x+1)=0<:>{x 2 sx=l.
4x"+x+1=0

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

Bal todn 167. Gidi phuong trinh | — VX +3 (xeB.

2x* -1 \/;+3(2x2 —1)

Loi gidi.
biéu kién x> i

Pit Vx =u;N2x7 -1 = v,(u>0;v>0), phuong trinh da cho tré thanh

3
u_Hu +32 <:>u2+3uv2:u3v+3v<:>u2—3v=uv(u2—3v)
v u+3v
5 u’ =3v
<:>(u —3v)(uv—1)=0<:>
uv=1

Xét cac truong hop xay ra
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x>0 x>0 3

x2:9(2x2—1)©{17x2=9<:>x NEa
> w=le [x(2x° -1)=le 2’ -x-1=0e (x-1)(2x° + 2x+1)=0 = x=1.

Déi chiéu diéu kién ta thu duoc nghiém x=1.

> u2:3v<:>x:3\/2x2—1<:>{

2x—1 _ (2x—1)\/2x—1+3 (xe]@
3x? -2 «/2x—1+3(3x2—2) '

Bai toan 168. Giai phuong trinh

Loi gidi.

biéu kién x > \E .

bat V2x—1=u;v/3x* =2 =v,(u > 0;v>0), phuong trinh d cho tr6 thanh

3
u u +3
—= 2<::>L12+3Ltv2:u3v+3v<:>uz—3v=uv(uz—3v)
v u+3v

2 _
<:>(u2—3v)(uv—1)=O<:>{u =3
uv=1

Xét cac truong hop xay ra

o u =3y 2x—1=3J3x*-2 @{

2x>1 2x>1 19
) 5 = ) oOX=—.
dx —4x+1:9(3x —2) 23x> +4x-19=0 23

o w=le [(2x-1)(3°-2) =1o 6x' 32’ ~4x+1=0

1.—3+\/§.—3—\/§}
> 12 > *

12

<:>(x—1)(6x2 +3x—1)=0<:>xe{

Dbi chiéu diéu kién ta thu duoc nghiém x =1;x = % .

2 43x—1+3(x* +1
Bai todin 169. Gidi phuong trinh 2, % "4 ="~ (¥ +1) (xeR).
3x-1 (3x—1)3/3x-1+3

Loi gidi.
Diéu kién x > % :
bit V3x—1=u,vx* +1= v,(u >0;v> 0). Phuong trinh da cho tré thanh

2v_ 4u+3v
u u’+3

S 22vild +6v =4’ +vu < 28 (uv—2) = 3v(uv—2)

2u =3
@(2u2—3v)(uv—2)=0©{ u v

uv=2
Xét cac truong hop xay ra

3x>1 3x>1
% 2 =3ve2(3x-1)=3 sz@{ { 124331

2 02 < 2 _ A
36x"—24x+4=9x"+9 27x°=24x-5=0 27

3 uv:2<:>\/(x2+1)(3x—1) =253 — X’ +3x-5=0 (x-1)(3x° +2x+5) =0 x =1.

CREATED BY GIANG SON; GACMA1431988@GMAIL.COM TRUNG POAN PANG TIEN PONG - QUAN POAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) 108

Dbi chiéu diéu kién ta thu duoc nghiém x =1;x= # .

2x-1 2x* =2x+1
22— ¥ 3-x’

(xe]@.

Bai toan 170. Giai phuong trinh

Loi gidi.
Didu kién —2 <x<+/2.
2x-1 _4x2—4x+2
V2-x° 3-x°
Pit 2x—1=u;v2—x* =v,v>0 ta thu dugc
2
v_H +1<:>uv2+u=u2v+v<:>uv2—u2v+u—v:0

v v+l

Phuong trinh da cho twong duong voi

uv=1

<:>uv(v—u)+u—v=0Q(“V_l)(”_v):()@{u =y

=S x=1.

B B > 2x>1 2x>1
vV u=v2x—-1=VJ2-x" &
4x* —dx+1=2-x7 5x*—4x—1=0

2x>1
(4x2—4x+1)(x2—2)+1=0

v uv:l<:>(2x—1)\/2—x2 :1<:>{

1
2 1 xX>—
{x> 5

=
Ax* —4x* = 7x> +8x—-1=0 (x_l)(4x3_7x+1):0

. . ) 1
Chii y ring phuong trinh 4x” —7x+1=0 c6 duy nhat mot nghiém ¢ thoa man « > 5
Viy phuong trinh ban dau c6 hai nghiém x=Lx=c.
Luwu y: Quda trinh tim nghiém o trong bai toan 170 can sir dung céng thire nghiém rat phirc tap, né vuot qua khuén
kho cua bai toan nho nay, tac gia xin trinh bay tai chuyén muc phwong trinh dai so bdc cao.
3" +6+24/x =5x (xe]R)
3+x '

Bai toan 171. Giai phuong trinh

Loi gidi.
bicu kién x>0.
3x? 5x

3x B
3+x (4] 3+
x x—3=+x (1)

=1,t>0 thu dugc 3> -5t+2=0<=(t-1)(3t-2)=0 <=
3+4x (=1)3=2) 3x-6=24x (2

: (1)@{XZ3 {XZ3 ANE

.0
X —6x+9=x

Phuong trinh da cho twong duong voi + 2(3 +/x ) =5x & ~+2

bat

<X
x2-7x+9=0 2

x=>2 20+2+/19
S X=—""-:.:
9x? —36x+36 =4x 9

*

» @)=
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7+\/B

2

boi chiéu diéu kién ta c6 hai nghiém x =

20+2\/E_x
9 b

2

4_3\/;+8=3(x+2\/;)

Bai toan 172. Giai phuong trinh

(xeR).
Loi gidi.

2 a 16
bicu kién OSx;éE.

2

3x

Phuong trinh da cho twong duong voi

4_’;& =3x-2(4-3Vx) &

Piit —— :ttathuducyct2:3t—2<:>(t—1)(t—2):0<:{t:1c>
4-3Jx =
Xét cac truong hop
0<x<4
o (Ne4-x=3xe? . ox=1.
x°—8x+16=9x
0<x<8
o (2)e8-x=6Jx =1 o x=26-617.
x°—16x+64=36x

Két luan phuong trinh ban dau c6 hai nghiém x =1;x =26 - 617 .

(4—3\/§)2
x=4-3Jx
t=2"" | x=2(4-3x)

= -2.
4-3x

(1)
(2)
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Bai tap tuwong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1 / x+3 . x+4
) X +2x+4  xP4+2x+5
JEET
2x°+3  x"+2
3 X . 4x+1

2x7 -1 2x*+3°
2x+5 x+3
2x7 +3x+1  2xX° +3x+2
2-x  4-x
x> +3x+6 x> +3x+8
3-2x* 13-8x7
> .
2—x 6—x

X x+5

b
N |~

:

g

.

X +x+4  xX+x+49°
4-3x" _17-12x
S5—4x 9—-4x

_ x+5
233 +x+1 2% +x+5

g

e
=
+

x—1 x+1
10. 5 =— .
x"—=5x+6 x"—-5x+8
11 7ﬁ_6 235{;18.
Tx"—6 21x"+2
2
12, |y =X
x x+4
9—5x* 57-25x7
13. > .
9—5x 47 —-15x
2
14. x+z+ :M.
X x+2
2
15, 2 — 1
2x x+1
f 2 _ 2
16. 3 2x° +4x 3{<2x-+4x+6.
x+2 x+3
2
17. || o122
X x+3
18. ,[x+3+ ! =x+2+ .
x+2 x+3
2 2
19.2/5x +1<<x +5.
S5x+1  2x+1
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2 (1+x)(3+x).

20. [x+1- =
x+3 x+5
71 45 + x +1 _4x2+x+3
N 2kt 2x+3
2_ 2_

. 6 /3x x+l>3x x+10.
2x+1 x+1
2x—1 4x—1

23, |

x +3x-3 x"+3x-1

24,3, 2X72 Sx*T

Ix~—4 7Tx° -3
’s. 2x—l _ 2x—1 '
2x +x-2 x(2x+l)
2 2

26. 3 Tx 427x +5.
Tx—4 Tx-3

27.3 2x_3 - fx_S :

3x°+3x-5 x"+x-1

% 2 / zx—2 _ 125x+2 '

2x°—=x+2 2x" —x+8

29, 8x2+41 < 4x2+3'
10x*+39  V2x*+5

x+2 2x+13

30. 3‘/ > =— .
2x"—=x+2 2x"—x+4
2_
3.3 25 A
5x—1 5x
X 2x+9
32. 3‘/ 5 =— .
2x"+x+6 2x " +x+8
1.3 x> +5x-3 _2x2+10x+3
' \/ 2x+1 2x+3
349 23x—i—1 S ?x+11 .
3x*—=2x+3 3x -2x+9
35. 10 X +4x—1 _3x2+12x+5
' 5x—1 x+1
36 8x+41 S 4x+3
T 25x7 424 \/5x2+2'
3 2x+1 S5x+7
37. =\ =— .
2\Vx"+3x—-1 x"+3x+4
33 é 4x -1 < S5x+1
C4\3P +4x—4 (x+1)(3x+1)
2_ _ 2_
39. 3 5x°—x 1<25x 5x+4.

3x B 3x+5
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N
e

N
=
+
—_

41. 6
3x-1 x+2
42 2 x_% _7x2+35x—10
' X T+x ’
3x+2 29+ 6x
43. S‘f 5 =— .
x+7x-3 x +7x-1
44, / 24+x < 2x+33 '
6x +x-2 5x(1+6x)
45. | 26_" + fx_” -0.
X —x+5 x"—x+7
S5x—1 15x+17
46.,/ > >— :
2x"+5x-3 10x"+25x-3
47 Tx—-3 B 21x+11
"Nax?+7x—7 20x*+35x-23°
7-3x 41-9x
48. > — = > .
3x+2x—-1 15x +10x+7
4—x 35-2x
49. 3,|— > — .
x +10x—8 3x"+30x-22
5-2x —4x+37
50. 3,/ =— .
X +8x—-6 3x +24x-16
3x 2x+9
51. > = > .
Tx“+x-5 21x"+3x-13
1 / 4x+3 4+3x
52. — > > — .
4\N3x"+4x 3x"+4x+21
53 1 6x” +2x—1 B 1
18+ 6x+4V Sx+2 5x+23°
54 /x2+6<3x2+25
“Nx+6  x+27
2 2
55 9 f5x +2 <15x +13'
2x+5 x+13
Tx—1 Tx+23
56. 2,|— =— .
x +6x-1 2x"+12x+1
2 | 5x+1 x+5
57. == 2 — .
SVx“+5x 2x +10x+3
T—x 31—x
58. 2 > = =
T—x 17 -2x
_ 2 _ 2
50, 5—-x >37 S5x .
5—x 35-3x

X’ +4x-3 B 7x* +28x-17
x+8 '

3x +4x-5 >21x2+28x—31
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6—x—x _42—5x—5x2
6-2x  38—6x
x> +3
x+3

X24+x+2 5x*P+5x+22

62. < .
3x+1 9x+23

63 x2+6x—3_5x2+30x—3

N 7x—3 20x+11
)

64. (332 —x+3) |2 +7=12x.

3x —x-—1
2—x

Iy — _
I <0.
4x"—2x+3 4x° —2x-1

l16x—-21 5—4x

66. — + > =0.
3x“+3x-1 3x“+3x-5

1 - 17—
6?-1/6 ﬁ-% Z ~_>0.
3V6—x"  Tx"-57

68. 7-2x  56—6x

60.

61. (3x+29) <5x%+27.

x2 64 —14x>
69. (7x+43 1/4” = 3x% 447
4+x
70, 2(7x-+18) > 4L
2 +3x?
3+2x
712 3x>+20x-9
' V5x—3 (Sx—3)\/5x—3+3'
3x 2 +1
7. [PX72

2-x  (2- x)J3x 2+1°

s [2= 2- x)3+1
No2-—x 2)\/2 x+1

74.

\/4 3x +1
75, |43

3x2 4 3x J4-3x+1

2

76, ———+3=Tx+3Jx+1
1-vx+1

77, 2% :9x—7(3—\/§).

Py

(O8]
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4x°
78. +4=2x+5x.
4-2x
- [4-3x  2(4-3x)V4-3x+3
"N 5—4x7 3(5—4x2)\/4—3x+2'
6x°
80. — = — +3-2Jx =7x.
3-2Jx
o [2=F (2-x7)V3-2x+1
V3-2x g Goany 41
o 27 (3-247)V3-2x +1
V32 eoary
2 2
23, S5x —2x—2£10x —4x—1.
2x—1 6x—1
o [ 2% _ 3+2(2-x)V2—x
76 2+3(7-62°N7-627
05 (3x-2)3x-2+1 [3x-2
C 3P —2++3x-2 3x2-2"
2
86. ,/4x—3—1<w.
X 3x+2
1 207 —1)V2x" —1++/2x -1
87. - .
V2r=1 o 2x? —1+ (207 -1)J(2x 1)’
2
88. [3x_2 <X 1
x  3x+1
2
g9, L [y L X+l
2 x 3x+1
% /x2+x—1 _ 3(x2+x—1)\/x2+x—1+4
VN 2x +3x -4 4(2x2+3x—4)\/x2+x—1+3.

o1, fx—343< 2023
X 3x+2
i~ [ 3x-2 _ 3(3x—2)V3x—-2+4
V2x' +x-2 420 +x-2)V3x-2+3
2x—1 _ 3(2x-1)V2x-1+4
' 3x2+x—3_3+4(3x2+x—3)m'

93
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bai tdp néing cao va mét sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
Mt 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Ding Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Vian Ha — Pham Van Hap
—Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Le Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bi gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidai phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Gido duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diing; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tép 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va liong gidc.
Cung Thé Anh; NXB Gigo duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB Dai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todan; Tap 2.
Phan Buc Chinh — Vii Duong Thuy — Pao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
H¢ phwong trinh va phwong trinh chira can thurc.
Nguyén Vii Luong — Pham Vin Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao I6p 10 hé THPT Chuyén truc thudc dai hoc va THPT Chuyén cdc tinh thanh.

23. Dé thi tuyén sinh vao I6p 10 hé THPT hé dai tra cdc dia phwong trén toan quéc.

24. Dé thi hoc sinh giéi mén todn khoéi 8 dén khoi 12 cdc cdp.

25. Pé thi tuyén sinh Pai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi ky.

26. Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam bg (1995 — 2013).

27. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Cdc dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mt 56 trang mang hoc tip thong qua facebook; twiter;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH PAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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TAI LIEU THAM KHAO TOAN HQC PHO THONG
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CHUYEN DBE
PHUONG TRINH VA BAT PHUONG TRINH

LY THUYET SU DUNG AN PHYU CAN THUC (PHAN 9)

TRUNG POAN TRAN KHAT CHAN - QUAN POAN BQ BINH

CHU PAO: SUDUNG HAI HAY NHIEU AN PHU
QUY VE HE PHUONG TRINH (PHAN THU 2)
e DAT AN PHU QUY VE HE POI XUNG - GAN POI XUNG (TIEP THEO).
e BAI TOAN NHIEU CACH GIAL
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 2

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

(Trich thw Chii tich Hé Chi Minh).

“Nhitng chang trai song chét trgn nay oi
Madu dé xuéng éng tréi tuén nwéc mdt,
On nho mai than nguoi di giie dat
Nguwoi tré vé an, song, 6 ra sao...”

[Binh dj 400 — Nguyén Manh Hung; 1981].
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH
LY THUYET SU DUNG AN PHU CAN THU'C (PRAN 9)

TRUNG POAN TRAN KHAT CHAN - QUAN POAN BQ BINH

Trong chuong trinh Toan hoc phé thong nudc ta, cu thé 1a chuong trinh Dai sé phuong trinh va bt phuong
trinh 1a mdt ndi dung quan trong, phd bién trén nhiéu dang toan xuyén sudt cac cap hoc, ciing 1a bo phan thuong
thiy trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gidi mon Toan céc cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét st phong pht, da dang. Mac du day la mot dé tai quen
thudc, chinh thong nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mic kho tham
chi rat kho, véi cac bién doi dep két hop nhiéu kién thuc, k¥ niang van lam kho nhiéu ban hoc sinh THCS, THPT.
Ngoai phuong trinh dai s6 bac cao, phuong trinh phan thire hitu ty thi phuong trinh chira can (con goi 1a phuwong
trinh vo ty) dang dugc dong dao cac ban hoc sinh, cac thiy cd gido va cac chuyén gia Toan phd théng quan tim siu
sic. Chuong trinh Toan Dai sO 16p 9 THCS budc dau giéi thiéu cac phép toan véi can thirc, ké tir d6 can thirc xuét
hién hau hét trong cac van dé dai sd, hinh hoc, lugng giac va chay doc chiéu dai chuong trinh Toan THPT. Su da
dang vé hinh thirc cta 16p bai toan cin thirc dit ra yéu cau cap thiét 1a 1am thé nao dé don gian hoa, thyc té cac
phuong phap giai, k¥ ning, meo muc di hinh thanh, di vao hé thdng. V& co ban dé 1am viéc voi 16p phuong trinh,
bat phuong trinh vo ty ching ta uu tién khir hodc giam céc can thic phirc tap cua bai toan.

Phép str dung an phu 1a mot trong nhitng phuong phap co ban nhém muc dich do, ngoai ra bai toan con tré nén
gon gang, sang sua va giip ching ta dinh hinh huéng di mét cach 6 6n dinh nhat. Doi khi day cung la phuong phap
t61 uu cho nhiéu bai toan cong kénh. Tiép theo 1y thuyét sir dung a an phu can thire (cac phan 1 dén 8), phan 9 mang
tinh ké thira va phat huy voi phuong cham chu dao la dung hai an phu dua phuong trinh cho truée vé hé phuong
trinh, bao gdm hé co ban, h¢ d6i xtng va gan d6i xtmg (tiép theo), xoay quanh cdc bai toan voi can bac ba. bay van
12 mot trong nhitng phuong an hitu ty hoa phuong trinh chira cin, giam thiéu dai bo phan su cong kenh va sai sot
trong tinh toan. Ky nang nay dong hanh cung viéc giai hé phwong trinh hiru ty dong bac — dang cip, hé phuong
trinh chtra can quy vé dang cép, ngay mot ning cao k¥ ning giai phuong trinh — hé phuong trinh cho cac ban hoc
sinh.

Ly do tai li¢u c6 st dung kién thuc vé hé phuong trinh nén doi héi mot nén tang nhét dinh cia cac ban doc,
thiét nghi n6 pht hop véi cac ban hoc sinh 16p 9 THCS 6n thi vao 16p 10 THPT dai tra, 16p 10 hé¢ THPT Chuyén,
cac ban chuan bi budc vao cac ky thi hoc sinh gidi Toan cac cdp va du thi ky thi tuyén sinh Pai hoc — Cao ding
mon Toan trén toan qudc, cao hon 13 tai liéu tham khao danh cho cac thay c6 gido va cac ban tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI

1. Nim viing cac phép bién dbi dai s co ban (nhan, chia da thirc, phan tich da thirc thanh nhén ti, bién ddi
phan thire dai s6 va can thuc).
Ky nang bién dbi tuong duong, nang 1y thira, phén tich héng déng thtrc, thém bot.
Nam viing 1y thuyet bat phuong trinh, ddu nhi thic bac nhat, ddu tam thirc bac hai.
Nim ving kién thtrc vé da thirc ddng bic, cac thao tac co ban véi phuong trinh mot an phu.
Budc dau thue hanh giai va bién luin cac bai toan phuong trinh béc hai, bac cao voi tham s6, giai hé
phuong trinh bang phuong phap thé, phuong phap cong dai s6, giai hé¢ phuong trinh d6i xtmg loai 1, loai 2;
hé phuong trinh dong bac; hé phuong trinh da an.
6. Su dung thanh thao cac ky hiéu logic trong pham vi toan phd thong.

Nl
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II. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh x* —6=3/x+6 (xeR).

Loi gidi 1.

bicukién xeR.

Dit J/x+6 = y = )’ = x+6. Phuong trinh da cho tré thanh x’ —6 = y . Ta c6 hé phuong trinh

X=Yy

3
Y =x+6 3 3 2 2
=Sy —x =x-y(x— X +xy+y +1)=0&
{ Y Y ( y)( Y ) x2+xy+y2+l=0

X =y+6
x=2

. x:y:nf—x—6=0<:>(x—2)(x2+2x+3)=0<:{2 pens_ o= X2
X +2x+3=

2
. x2+xy+y2+1:0<:>(x+%yj +%y2:—1 (V6 nghiém).

Viy phuong trinh dd cho ¢6 nghiém duy nhit x=2.
Loi gidi 2.
biéukién xeR.
Phuong trinh di cho tuong duong véi x° +x =x+6+3/x+6 (1).
Xéthamsd f(t)=£+tteR tacd f'(t)=3+1>0VieR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6
(1)<:>f(x)zf(\3/x+6)<:>x:\3/x+6 <:>x3—x—6=0<:>(x—2)(x2+2x+3)=0:>x=2.
Viy phuong trinh dd cho ¢6 nghiém duy nhit x=2.
Loi gidi 3.
bicukién xeR.
Phuong trinh di cho twong duong véi x° + x =x+6+Jx+6
x=t
Pit /x+6 =t thu duoc phuong trinh x* +x =1+t < (x—t)(x2 +xt+t +1) =0 )
X +xt+t +1=0
x=2

° x:t:>x3—x—6:0<:>(x—2)(x2+2x+3):0<:> 5 =>x=2
x“+2x+3=0

2
. x2+xt+t2+1:0<:>(x+ltj NV N
2 4
Vay phuong trinh da cho c6 nghiém duy nhat x=2.

Nhdn xét.

e Phurong trinh ban ddu cé chira can thire bdc ba, 10 gidi 1 sir dung dn phu dwa vé hé phwong trinh doi xiing
logi 2 bdc ba. Dang tong qudt ciia bdi todn (m)c+n)3 +b= a13/a(mx+n)—b trong d6 cdc biéu thirc van

thuoc dang don gian, cu théla a=1;b=—6;mx+n=x.

o Loigidi 2 va 3 ¢6 ciing ¥ tudng, tuy nhién cach trinh bay va kién thire sir dung khéc nhau. Véi phép dat an
phu Ix+6 =t1oi gidi 3 sir dung bién déi hang dang thire thuan tiy dé phan tich da thic thanh nhan ti, hé
qud cho ta hai truong hop rdt dep, trong do c6 mot truong hop vo nghiém. Loi giai 2 rdt ddc ddo, ngdn gon
va day bat ngo, c¢é sir dung kién thire dao ham va tinh don diéu ham so thugc pham vi chwong trinh giai tich
I6p 11 — 12 THPT, hodc cé thé chi sit dung kién thirc ham s6 I6p 9 THCS. Vé van dé nay, tdc gid xin trinh

bay tai Ly thuyét sir dung danh gid — bdt dang thirc — ham so.
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Bai todn 2. Giai phuong trinh x* +1=232x-1  (xeR).

Lo gidi 1.

bicukién xeR.

bit 2x-1=y=2x-1=)’ < y’ +1=2x. Ta thu duoc hé phuong trinh

r1=2
{x3+1 2y:>x3—y3:2y—2x<:>(x—y)(x2+xy+y2+2):0.
V' +1=2x

Xét hai truong hop

. x=y:>x3—2x+1=0©(x—1)(x2+x—1)=0©xe{l; T

—1+\/§_—1—\/§}.

2
o X +xy+)’ +2:0<:>(x+%yj +%y2 = -2 (V6 nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Loi gidi 2.
biéukién xeR.
Phuong trinh di cho twong duong voi x° +2x = 2x—1+232x -1 (1).

Xéthamsd f(¢t) =1 +2¢,taco f'(t)=3t"+2>0,Yt e R= f(¢)lién tuc, dong bién.
Khi d6 (1) trs thanh £ (x) = £ (Y2x-1) & x=/2x~1
—1+«E.—1—\E}

:>x3—2x+1:O<:>(x—1)(x2+x—1)=0<:>xe{l; ;
2 2

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Loi gidi 3.
biéukién xeR.
Phuong trinh di cho twong duong voi x° +2x = 2x—1+23/2x -1 (1).

Xéthamsd f(t)=£+2tteR.
Voi t, eR,t, e R;t, #t,taco
f(tl)—f(tz):tf—t23+2(t1—t2):(tl—tz)(t12+tlt2+t22+2)
L=t L=t L=t
Do d6 ham sé f (¢) lién tuc va ddng bién trén R . Khi do (1) tror thanh £ (x) = f(%/zx—l).
Néu x>32x-1 :>f(x)>f(\3/2x—1) vanéu x<3/2x-1 :>f(x)<f(\3/2x—1).
Néu x=3/2x-1 :>f(x)=f(\3/2x—l).

2
:(t1 +%z2j +%t22 +2>0,Vt,t,eR.

_—1+\/§_—1—\/§}.

S 3 _2x+1=0 —1)(x* -1)=0 1
uyra x° —2x+ < (x )(x +x ) @xe{, SRR

Nhdn xét.

Loi gidi 3 sir dung kién thirc ham sé bdc trung hoc co s6, kém theo ddnh gid co ban. Luu ¥ 16p 9 THCS cdc em
hoc sinh chwa dwoc hoc dao ham nén thao tdac chirng minh tinh don diéu ham 56 bdt budc phai lam theo dinh nghia,
ddm bdo ndi dung bam sdt chwong trinh sdch gido khoa, ndng cao nang lwc. Déi khi chiing ta vé tinh lam mat di
nhitng tu duy dot pha, than thuong bang cdach lam dung nhitng cong cu manh, nhitng thir mang tinh “méi la” chira
xikng véi tam véi thiee té. Tudi nho lam viéc nhd, iy theo sikc ciia minh!
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Bai toan 3. Giai phuong trinh x =</2+33/2+3x (xeR).

Loi giai 1.

biéukién xeR.

Phuong trinh di cho twong duong véi x° =2+332+3x  (*)

Dit J/2+3x = y=>2+3x =y’ . Phuong trinh (*) tr& thanh x* =2+ 3y . Ta thu dugc hé phuong trinh

{2—%—3x:y3 xX=y

=3x-3y=1y'—-x < (x— X+xy+1+3)=0<=
2+3y:x3 rey ( y)( Y ) x2+xy+y2+3=0

o x=y=>x-3x-2=0&(x+1)(x-2)=0xe{-1;2}.
1Y .3
. x2+xy+y2+3=0<:>(x+5yj +Zy2:—3 (V06 nghiém).

Thir lai céc gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh da cho co tap nghiém S = {—1; 2} .
Loi gidi 2.

bicukién xeR.

Phuong trinh di cho tuong duong véi x° =2+332+3x < x° +3x=2+3x+332+3x (%)

Xéthamsd f(t)=£+3tteR tacod f'(¢)=3+3>0VteR.

Suy ra ham s6 f(¢)lién tuc va dong bién trén R . Do d6

()= f(x)=f(2+3x) e x=+3x & x* -3x-2=0 (x+1)’ (x-2) = 0= x e {-1;,2}.

Thir lai céc gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh da cho co tap nghiém S = {—1; 2} .

Bai toan 4. Giai phuong trinh x* +x+5=76x-5 (xeR).
Lévi gii 1.
bicukién xeR.
Phuong trinh da cho twong dwong véi x* +(x+5)=73/7x—(x+5).
Dit x+5=1¢ thu duogc phuong trinh x° +¢ = 77x—1t ™)
Pit /7x—t =y = Tx—t=y". Phuong trinh (*) tré thanh x* +¢=7y.
Ta thu dugc h¢ phuong trinh
X 4+t=Ty
{ Y +t=Tx

xX=y
X4y +y’+7=0

1.—1+\/ﬁ.—1—\/ﬁ}

=x -y :7y—7x<:>(x—y)(x2+xy+y2+7):0©{

° x:y:>x3+x+5=7x<:>x3—6x+5:O<:>(x—1)(x2+x—5)=O<:>xe{ > >

2
e X +xy+y'+7=0& (x+%y) +%y2 =—7 (VO nghi¢m).
Thr lai cac gia trj déu thoa man phuong trinh ban dau.

_—1+\/ﬁ_—1—\/ﬁ}.

Vay phuong trinh da cho ¢6 tap nghiém S = {l,

2 2
Lo gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong véi x° +7x = 6x—5+73/6x -5 (*).

Xéthamsd f(t)=£'+7tteR.Taco f'(t)=3+7>0VteR.
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Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

M f(x)zf(\3/6x—5)©x=x/3 6x—5 <:>x3—6x+5:0<:>(x—1)(x2+x—5)=0©xe{
.—1+\/i.—1—\/i}
> .

Vay phuong trinh da cho c6 tp nghiém S = {1, 5

1_—1+x/ﬂ_—1—x/ﬁ}
3 2 b

2

Bai toan 5. Giai phuong trinh 8x” —5x+1=23/9x -1 (x € R) .
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi

8° +4x = 9x—1+230x —1 & (2x) +22x =(ox 1) + 23021 ().
Xéthamsé f(t)=¢+2tteR.
Véi t, eR,t, e R;t, #t,ta co
f(6)-f()_g-6+2(4-1) (5-6)( 1t +5+2)
1 —t, 1, —t, -1
Do d6 ham s6 f'(¢) lién tuc va dong bién trén R .

(*) =/ (2x) = £ (Yox=T) & 2x =3Px—1 = 8" ~9x+1=0
,\/6—2._x£+2}

—1)(8x* +8x—1)=0 1
< (x )(x+x ) @xe{, 1 2

2
:(t1 +%t2j +%t22 +2>0Ve,t, eR.

4 4

_\/5—2 _\/€+2}.

Thir 1ai cac gia tri déu thoa man phuong trinh ban dau. Két luan tap nghiém S = {1, ;

Loi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong véi (2x)3 —(Sx - 1) =23/2.2x+5x~1.

Dit 2x =#;3/9x—1 = y ta thu dugc hé phuong trinh

£=5x-142y , ) ) =y
>t -y =2y-2ts(t—-y)t+yt+t+2)=0
{y3=2t+5x—1 Y Y ( y)( Y ) £ iyttt +2=0
. t:yC>2X=\/39x—1c>8x3—9x+1=0<:>(x—1)(8x2+8x—1)=0<:>xe{l;\/64_2;—\/6:2}_

2
. t2+yt+y2+2:0<:>(t+%yj +%y2 =-2 (V06 nghiém).

1,«%—2._x@+2}‘

Thur lai cac gié tri déu thoa man phuong trinh ban dau. Két luan tap nghiém S = { — 2

Bai toan 6. Giai phuong trinh x* +7x=5+35-4x  (xeR).
Loi gidi.
biéukién xeR.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 8

Phuong trinh da cho twong dwong véi x* +7x—5=33/3x—(7x-5).
Dat x =u;3/5—4x =v ta thu duoc hé phuong trinh
w+7x-5=3v
X :>u3—v3=3v—3u<:>(u—v)(u2+uv+v2+3)=0.
Vv +7x=5=3u
Xét cac truong hop xay ra
o u:v<:>x:\3/5—4x<:>x3+4x—5:O<:>(x—1)(x2+x+5)=0<:>x:1.

2
o u2+uv+v2+2:0<:>(u+%vj +%v2:—2 (V06 nghiém).

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

Bai todn 7. Giai phuong trinh 2x° +11x=8+534-3x  (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh da cho twong duong voi
8x” +44x =32+203/4-3x < 8x° +44x—-32=103/32-24x
S (2x)3 +44x-32=1010.2x—44x+32
Dit 2x =u;3/32—24x =v thu dugc hé phuong trinh
u’+44x-32=10v
{v3 +44x—-32=10u

=u v =10v—10u @(u—v)(u2+uv+v2+10):0.

Xét hai truong hop
> u=vo2x=3Y32-24x = x=3J4-3x & x +3x-4=0
x=1
@(x—l)(x2+x+4):0c> ) < x=1.
X +x+4=0

2

> W +uv+v' +10=0< (u +%vj + i v? =-10 (V6 nghiém).
Két luan phuong trinh dé bai c6 duy nhat nghiém x=1.
Loi gidi 2.
bicukién xeR.
Phuong trinh di cho twong duong véi 2x° +5x = 2(4 - 3x) +5:/4-3x .
Xéthamsd f(t)=26+5t= f'(¢t)=6¢+5>0,Vt € R nén ham s lien tuc, déng bién.
Khi d6 thu duoc

F(x)=f(Y4-3x) o x=4-3x & x’+3x-4=0

=1
<:>(x—1)(x2+x+4)20<:>{x Sx=1

X +x+4=0

Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.

Nhdn xét.

Péi véi bai todn sé 7, cdc ban dé dang nhén thay sur dung phwong phdp danh gia — ham $6, cdch nhin nhdn va
cac buoc thao tac tro nén dé dang. Ky thuat nay rdt co ban, cac van dé lién quan tdc gid xin trinh bay sau. Néu sir
dung phirong phdp dat an phu quy vé hé phwong trinh, quy trinh thiee hién cé vé khé khan hon mét chiit.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 9

Cdc ban chu y dang thirc (mx+n)3— \/f mx+n +g( )

Pay chi la dang co ban khi cdc biéu thu'c o dang bac nhdt, bic khéng qud cao. R6 rang biéu thirc phia ngodi
can thuong cé dang lily thita bdc ba “dep dé”’sé thudn loi cho ching ta, nhung trong bai todan 7 lgi la 2x°. C6
nhiéu cach dé bién déi phd bo sw xdu xi ndy, bang cach nhdn hodc chia hang sé dwa vé x°,8x°,64x,81x°,... Tdt

nhién ching ta chon 8x° dam bdo cho gan “thanh gido”, va thuc té la thanh céng da mim cueoi. Tiy theo hwdng tue
duy, dé giai quyét mot bai todn co thé cé rat nhiéu phirong dn, cé phirong an hay, déc ddo, c6 phwong dn riii ro va
that bai cao. Trong cdi rii van c6 cdi may, déi khi ching ta nhdn ra nhitng sai lam nghiém trong va birt phd Y
twong trong qud trinh giai, phan bién bai toan. Tl hiét nghi, chiing ta lam todn, du chi la nhitng linh vuec todn so cap
nhe nhang, nham budée dau ting cuong dong ndo, tw duy, hoan toan khong gzong mot cdi may, luc nao ciing chinh
xdc va gon gang duwoc. Sw doi van thay doi khong ngirng, tinh 1on xén vo 16 chire khoi phat tiv @6, muc tiéu chiang
phai sap xép lai no, vi vo cung kho, ma truoc tién la giir ldy cdi nguyén ban, cdi can co, va nhiém vy ddu tranh cho
sw trieong ton gid tri ban dau.

Bai toan 8. Giai phuong trinh 4x° —9x+8=33/3x-2 (xeR).

Loi gidi.

biéukién xeR.

Phuong trinh da cho bién d6i vé 4x° +3x=4(3x-2)+33x-2 (1)

Xét ham sd f(t)=4¢ +3t,teR= f'(t)=12t*+3>0,Vt € R, suy ra ham lien tuc, ddng bién.
Phuong trinh (1) tr¢ thanh

f(x)=f(Br-2) o x=PBr-2 e -3x+2=0

<:>(x—1)(x2 +x—2)=0<:,>(x—1)2 (x+2):0<:>x:—2;x:1
Két luan phuong trinh d cho c¢6 hai nghiém ké trén.
Loi gidi 2.
biéukién xeR. o
Phuong trinh da cho bién doi vé
8x’ —18x+16=633x-2 < (2x)3 —18x+16=3/24x-16

& (2x) ~18x+16=33/3.2x +18x—16
Dit 2x =u;3/24x—16 =v ta thu dugc hé phuong trinh
u’ —18x+16 =3y
, :>u3—v3=3v—3u<:>(u—v)(u2+uv+v2+3)=0.
v —18x+16=3u

Xét cac truong hop
V u=ve2x=324x-16 @ x=3Y3x-2 <= x -3x+2=0

e (x-1)(x +x-2)=0 (x-1) (x+2) =0 x=-2x=1.

2
v u2+uv+v2+3=0<:>(u+%vj +iv2——3 (Loai).

Két luan phuong trinh dé bai ¢ hai nghiém.
Bai toan 9. Giai phuong trinh 6x° —17x+12 =3/3x-2 (x € R) .
Loi gidi 1.

Piéu kién xeR.
Phuong trinh da cho twong duong voi
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 10

(6x)" —612x +432=363/3x 2
& (6x) —612x+432=63/3.216x 432

& (6x) —612x+432 = 63/6.6x+612x— 432
Dat 6x =u;3/3.216x—432 =v ta thu dugc hé phuong trinh
{Lf —612x+432=6v

V' —612x+432 =6u
Xét hai kha nang xay ra
S u=v6x=33216x-432 o x=Y3x-2 <= x =3x+2=0

e (x-1)(x¥’ +x-2)=0 (x-1) (x+2) =0 x=-2x=1.

=u -V :6(v—u)<:>(u—v)(u2 +uv+v2+6):0.

2

S WV +6=0 (u +%vj +%V2 =—6 (V06 nghiém).
Két luan phuong trinh dé bai ¢6 hai nghiém.
Lai gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong v6i 6x° +x=6(3x—2)+/3x-2 (1)
Xét ham sd f(t) =6 +t,te R= f'(t) =18t +1>0,Vt R . Suy ra ham s6 lien tuc, déng bién.
Phuong trinh (1) khi d6 tr¢ thanh

f(x)=f(Bx-2) o x=PBx-2 o x -3x+2=0
e (x-1)(¥+x-2)=0c (x-1) (x+2) =0 x=-2x=1
Viy bai toan ban dau c6 hai nghiém ké trén.

Nhan xeét.
Hai bai toan 8 va 9 lai lap lai twong tu, dé dé dang dwa dwoc vé hé phuong trinh, cac ban phai nhdn thém hé 56, vi

du bai todn 9 nhdn hai vé véi hcfng 56 36, cétyéu tao ta (6)c)3 . Cu thé thu duoc (6x)3 —612x+432=36:/3x—-2.

Sau budc do, tac gia xin trinh bay qua trinh tach nghép nhu sau ‘
» Dé duwa duoc ve hé phuong trinh doi xung loai 2, phia trong can can xuat hién biéu thirc 612x—432, chu y
s6 tir do—432, suy ra thira s6 dwa vao cin phdi la 6 vi 63.(—2) = —432. Tat yéu ngodi can con lai thira sé 6.

» Luc ndy chung ta da co (6x)3 —612x+432=63/3.216x-432. Tiép tuc tach ghép lam xudt hién biéu thirc
612x—432, suy ra rang  (6x) —612x+432=63/36x+612x—432, va hién nhién dé thanh cong véi thira
6 6 bén ngoai khi (6x)3 —612x+432=636.6x+612x—432.
> Dt 6x=u;3/3.216x—-432 =vta cé ngay hé phwong trinh voi cac budc gidi thong thuong
{Lﬂ ~612x+432=6v

=1 =V =6(v-u) < (u=v)(u +uv+v'+6)=0.
V' —612x+432=6u vy (V “) (“ V)(u uv+v )

Ngodi ra dé phirc tap thém mét chiit, cdc ban c6 thé tham khdo thém cdc bai todn sau

Bai todn 10. Giai phuong trinh 2x* = 2x+10+ 3/3)‘;10 (xeR).

Loi gidi.
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LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 11

bicukién xeR.

Phuong trinh da cho twong duong véi x° —(x+5) = % ,3/%x+ x+5.
1
bat x =u; ‘3/ 3x;— 0 =v ta thu dugc h¢ phuong trinh

1
3 —
u —x-5 2v o 1 U=y
SUu -V =E—Vv-—us 5 5
3 2 2 2(u +uv+v )+1:0
Vi—x—=5=—u
Xét hai truong hop
x=2
" u=ve 20 =3x+106 (x-2) (287 +4x+5) =0 ,  _ox=l.

2(x+1) =3

= 2(1+uv+V’)+1=0< (u+v) +u’ +v* =1 (V6 nghiém).

Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 11. Giai phuong trinh 3x” =12x+42+ ‘3/ 13x; 42 (x € R) .

Loi gidi.
bicukién xeR.

Phuong trinh da cho tuong duong véi 3x° —12x—42 = 3 13x3+ 42 & x —dx-14= % ‘3/%x+4x+ 14
bat x =u; ‘3/ 13x;— 42 =v ta thu dugc h¢ phuong trinh

w —4x—14:lv

=V

=u -V :l(v—u)<:> !
3 3(u2+uv+v2)+1:0

Vv —4x—14==u
3
Xét hai truong hop

2
o 3(u2+uv+v2)+120<:>(u+lvj RESC . (V6 nghi¢m).
2 4 3

o u=v<:>x=3,/13x3+42 ©3x° ~13x-42=0 < (x-3)(3x" +9x+14) =0 <> x =3.

Két luan phuong trinh ban dau c6 nghiém duy nhét.

Bai toan 12. Giai phuong trinh 3x° —21x—12 =23 / 23x3+ 12 (x € R).

Loi gidi.
bicukién xeR.

Phuong trinh da cho twong duong véi x° —7x—4 = % ‘3f§x+ Tx+4.
bat x=u;3} / 23x3+ 12 =v ta thu dugc hé phuong trinh
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u3—7x—4:%v ) U=
>’V =Z(v-u)e , R
P Te—d =2y, 3 3(u +uv+v )+2:0
3
23x+12

&3 -23x-12=0

3.—94—\/37.—9—\/5}

S u=vex=3

=3)(3x*+9x+4)=0
<:>(x )(x+x+) @xe{ . .

2
o 3(u2+uv+v2)+2=0<:>(u+lvj Spo 2 (V6 nghi¢m).
2 4 3

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 13. Giai phuong trinh 2x° +2x =14+ 3‘3/ X+214 (x € ]R)

Loi gidi.
bicukién xeR.

Phuong trinh di cho twong duong véi x° +x—7 = % ﬂ%x -x+7.
. x+14 R \
bat x=u;3 5 ta thu dugc hé phuong trinh

u3+x—7=§v

u=v

3
D _E(v_u)®|:2(u2+uv+v2)+3:0

Xét cac truong hop
. x+14 5
¢ u=vex=) ©23-x-14=0c (x-2)(2r" +2x+7) =0 x =2,
2
“ oy : LY L3023 v momia
<> 2(u +uv+v )+3:0<:> u+—v| +=v- =—= (V6 nghi¢m).
2 4 2

Két luan phuong trinh dé bai c6 duy nhat nghiém x=2.

Bai toan 14. Giai phuong trinh 2x° +2 = 4x + 53/9"2_2 (xeR).

Loi gidi.
biéukién xeR.

Phuong trinh di cho twong duong véi x° —2x+1= % ,#%x +2x-1.
. 9x -2 R .
bat x=u; 3 5 =v ta thu dugc h¢ phuong trinh
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Xét cac kha nang sau
2
et == utiy| 4342222 (V6 nghiém).
2 2 4 2

)
9X=2 ¥ —9x42=0

2_—1+\/§_—1—\/§}.

4 4

- U=v=>x=

<:>(x—2)(2x2+2x—1)=0©xe{

.—1+«6,—1—ﬁ}'

Két luan phuong trinh ban dau c6 ba nghiém, S = {2, 2 2

Bai todn 15. Giai phuong trinh 3x° +14x-15=235-4x  (xeR).

Loi gid.

biéukién xeR.

Piat 35— 4x = v thu dugc hé phuong trinh
3x +14x-15=2y  [3x’ +14x-15=2y
{5—4)6:)/3 c>{15—12x:3y3
<:>3(x3—y3)+2(x—y)=0<:>(x—y)(3x2+3xy+3y2+2):0.

. x:yex:ﬂcnf+4x—5=0<:>(x—1)(x2+x+5)=0<:>x=1.

=3x" +2x =3y’ +2x

2
. 3x2+3xy+3y2+2:O<:>3(x+%yj +%y2:—2 (V6 nghiém).

Vay phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 2.

Diéukién xeR.

Phuong trinh da cho twong duong véi

27x° +126x—135=18Y5—4x < (3x)’ —(135-126x) = 63/6.3x +(135-126x) .
Diat 3x =u;3/5—4x =v ta thu duoc hé phuong trinh

—(135-126x)=6
u3 ( x) v:>u3—v3=6v—6u<:>(u—v)(u2+uv+v2+6):O<:> 5 5
% =6u+(135—126x) u +uv+v - +6=0

u=v

2
o +uv+v2+6:0<:>(u+%vj +%v2 =—6 (V6 nghiém).
o u=vex=35-4x <:>x3+4x—5=0<:>(x—1)(x2+x+5):0<:>x=1.

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

Bai toan 16. Giai phuong trinh 2x° +9x-24=5J12-2x  (xeR).
Lévi gidi 1.
biéukién xeR.
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Phuong trinh da cho tuong duong véi 2x* +5x =2(12-2x)+5Y12-2x  (1).
Xétham s6 f(t)=2£ +5tteRtacd f(t)=6t"+5>0V¢eR. Suy ra ham sé f(¢)lién tuc va dong bién trén R.
Khido (1)< f(x)= f(V12-2x) @ x=12-2x & x* +2x-12 =0 (x-2) (¥ +2x+6) =0 = x =2
Thur lai thay thoa man phuong trinh ban dau. Két ludn x = 2 1a nghiém duy nhat.
Léi gidi 2.
biéukién xeR.
Phuong trinh da cho tuong duong véi 8x° +36x —96 = 20412 2x < 8x* —(96-36x) =103/10.2x +(96 - 36x) .
bat u =2x;v= m ta thu dugc hé phuong trinh
u’ —(96—36x) =10v
{\9 =10u +(96—36x)

u=v
:>u3_v3:10v—10u@(u—v)(u2+uv+v2+10)=0c> 5 5 .
u +uv+v +10=0

2
. u2+uv+v2+10:0<:>(u+%vj +%v2:—10 (V6 nghiém).
o u=v&2x=96-16x & x=Y12-2x &’ +2x-12=0 (x-2)(¥" +2x+6) =0 x=2.
Thir lai ta thu duge tap nghiém phuong trinh ban dau: S ={2}.
Loi gidi 3.
Didu kién x e R. Pit /12—2x = y = y* =12—2x. Ta thu duoc hé phuong trinh
2% +9x-24=5y [2x +9x-24=35y
=
12-2x=y’ 24—4x =2y’
Thuce hién cong timg vé (cong vé voi vé) hai phuong trinh cta hé ta co
X=y
2X° +5x =2y’ +5y = 2(xX’ =y’ )+5(x—y) =0 (x—y) (2% —2xp+2)° +5) &
Yooy ( y) ( y) ( y)( ey ) 2x* =2xy+2y°+5=0

o x=yox=Y12-2x & x +2x-12=0 (x-2)(x’ +2x+6) =0 x=2.
. 2x2—2xy+2y2+5=O<:>x2—2xy+y2+x2+y2+5=O<:>(x—y)2+x2+y2=—5 (V6 nghi¢m).

Thur lai ta thu dugc tap nghiém cta phuong trinh da cho: S ={2}.

Bai todn 17. Giai phuong trinh x(x” +3x+3)=1+3Y3x+5  (xeR).
Léi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

32 430 =143Bx+5 & (x+1) +3(x+1)=3x+5+3Bx+5 (1),

Xéthamsd f(t)=£'+3tteRtaco f/(t)=3+3>0VieR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

()= f(x+1)=f(Bx+5) o x+1=Bx+5

o X +3x7 —4:0<:,>(x—1)(x+2)2 =0 xe{-21}
Thir lai cac gia tri déu thoa man phuong trinh ban dau. Vay phwong trinh di cho ¢6 tap hop nghiém S = {—2; 1} .
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
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4307 +3x=143Bx+5 & (x+1) -2 =333 (x+1) +2.
Dat x+1=1¢;,3/3x+5 = y ta thu dugc hé phuong trinh

r'-2=3 £ =3y+2
. Yo . 4 :>t3—y3=3y—3t<:>(t—y)(t2+yt+t2+3)=0
y =3t+2 Yy =3t+2

o t=yoxtl=ri5o @+’ -4=0(x-1)(x+2) =0 xe{-21}.
2
o F4yt+y +3 =O<:>(t+%yj +%y2 = -3 (V6 nghiém).
Thr lai cac gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh di cho c6 tdp hop nghiém S = {—2; 1} .
Bai todn 18. Giai phuong trinh x° +3x” +x+3=43/2(3x +1) (xeR).
Loi gidi 1.

Diéu kién xeR.
Phuong trinh da cho twong duong voi

(x+1) —2x+2=43/4(x+1)+2x-2.
Dat x+1=u;/6x+2 =v ta thu duoc hé phuong trinh
{u3—2x+2:4v

u=y

2

Vv =2x+2=4u u’ +uv+v: =—4

=u - =4v—4u<:>{
Xét cac truong hop
V u=vex+1=6x+2 < X +3x +3x+1=6x+2 < x* +3x*=3x—-1=0

& (x=1)(" +4x+1) =0 xe {-2+3;-2-43}.

2
V o tw v +4=0< (u+%vj +%v2 =—4 (V6 nghiém).
Két luan phuong trinh dé bai ¢6 cac nghiém ké trén.
Loi gidi 2.
biéukién xeR.
Phuong trinh da cho twong duong voi
¥ +3x7 +3x+1+4x+4=6x+2+43/6x+2

o (x+1) +4(x+1)=6x+2+4J6x+2
Xéthamsd f(t)=£+4t thi f'(t)=3f+4>0,V¢e R, ham s lién tuc va dong bién.
Ta thu dugc f(x+1):f(m)<:>x+1:m
S +3x7 +3x+1=6x+2 < x’ +3x° =3x-1=0
& (x=1)(x* +4x+1) =0 xe{-2+43;-2-3}
Két luan phuong trinh ban dau c6 ba nghiém, S :{l;—2+\/§;—2—\/§}.

Bai todn 19. Giai phuong trinh x” +6x” +11x+8=43/5x+8  (xeR).
Loi gidi 2.

biéukién xeR.

Phuong trinh da cho twong duong véi
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6> +12x+8—x=43Y4x+8+x

<:>(x+2)3—x=4{/m

bat x+2 =u;/5x+8 =v ta thu dugc hé phuong trinh

3
u —x=4v
=u - =4(v—u)<:>(u—v)(u2+uv+v2+4):0.
v —x=4u
Xét cac truong hop
vV u=vex+2=Y5x+8 <= x +6x* +12x+8=5x+8

<:>x3+6x2+7x:O<:>x(x2+6x+7):0<:>xe{O;—3+\/§;—3—\/§}.
2
4 u2+uv+v2+4=0<:>(u+%vj +%v2:—4 (V6 nghiém).

Két luan phuong trinh ban dau c6 tap nghiém S = {0; —3++/2;-3-42 } .

Bai toan 20. Giai phuong trinh 8x* +12x° +x+2=231+9x  (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong véi

8x’ +12x> +6x+1—5x+1=234x+2+5x—1
& (2x0+1)’ = 5x+1=232(2x+1)+5x -1
bat 2x+1 =u;m =v thu dugc hé phuong trinh
{u3 —S5x+1=2v

V' —5x+1=2u

=u - =2v—2u<::>(u—v)(u2 +uv+v? +2):0.

Xét cac truong hop
" =y 2x+1=Y1+9x <8P +12x* +6x+1=1+9x <= 8x* +12x* =3x =0
_—6+2\/1__—6+2\/E}
8 7 8 '

< x(8x° +12x—3)=0<:>xe{0

2
. u2+uv+v2+2=0<:>(u+%vj +%v2:—2 (V6 nghiém).

_—6+2\/1—_—6+2\/E}

Két luan phuong trinh di cho c6 ba nghiém, S = {O, 2 3

Bai toan 21. Giai phuong trinh 3()63 +6x° +7x—3) =3 /@ (x € R).

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

1 [x+2

x3+6x2+12x+8—15x—11=§§/ 3 +15x+11

<:>(x+2)3—15x—11:%i/%(x+2)+15x+11
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f4
bat x+2=u;3} @ =v ta thu dugc h¢ phuong trinh

u3—15x—11:lv 1 u=v
=u - :g(v—u)<:>
Vv —15x—=11==u
3

1
u2+uv+v2+§=0

Xét cac truong hop sau
. 46x +35 ., \ ,
u:v<:>x+2:37<:>3(x +6x +12x+8)=46x+35<:>3x +18x> —10x—11=0

—21++/309 ,—21+\/309}

<:>(x—1)(3x2+21x+11):O:>xe{1

6 6
1 1Y 3 1
 wWruw+vV +-=0<|u+—v| +>v =—= (VO nghiém).
3 2 4 3
Két luan phuong trinh ban dau c6 tap nghiém S = {1; —21 +6“ 309 : —21 +6V 309 } _

Bai toan 22. Gidi phuong trinh 5(x° = 3x +x+1) = 3/“"5‘“ (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x _3x2+3x—1—2x+2:%i/w

<:>(x—1)3—2x+2=%i/%(x—l)+2x—2

bat x—1=u; ‘3/ ! 1x5—1 ! =v ta thu dugc hé phuong trinh

u3—2x+2=lv 1 u=v
=u - :g(v—u)<:>

1
2 2 _
v3—2x+2=§u u +uv+v +5—0

Xét hai kha nang

— x=1
° u=v<:>x_1=311x 11<:>5(x—1)3:11(x—1)<:> 5 S xe l;\/ﬁ+1;—\/ﬁ+l .
V5 5(x-1) =11 5 5

2
o Wimtr o0 utsiy| +347=—1 (V6 nghiém).
5 2 4 5

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 23. Giai phuong trinh 24x’ +36x” —3x+2 = 23/%“ (xeR).

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
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2(2x+1)+21x+1
8x3+12x2+6x+1—7x—%:§i/(x )3 il

<:>(2x+1)3—7x—l:z§/z(2x+l)+7x+l
3 3\V3 3

3 1 2
w—=Tx——=—v u=v
. 25x R 3 3 )
bit 2x+1=u;} +1 =vta thu dugc hé =u' -V =Z(v-u)e| ,
3 3 1 2 3 u +uv+v +—=0
% —7x———§u

Xét cac truong hop
o u=ve2x+l= s/2§x+1 ©3(2x+1) =25x+3 < 3(8x° +12x7 +6x+1) =25x+3

_—9—\/123_—9+\/123}
12 '

<:>24x3+36x2—7x=0<:>x(24x2+36x—7)=0<:>xe{0, >

) , 2 1Y 3, 2
o uw+uw+v +—=0|u+—v| +—v =—— (VO nghiém).
3 2 4 3

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai todn 24. Giai phuong trinh 54x° —54x” +16x -6 =53/ 17);_1 (xeR).

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

5

3 om 2 L __35(3x—1)+2x+4
27x =27x"+9x—-1-x 2—2

2

<:>(3x—1)3—x—2=§i/§(3x—l)+x+2

bat 3x-1=u; ‘3/ 17);_1 =v ta thu dugc hé phuong trinh

5
w—x-2==v u=y
3 3.5 5
U -V ==—V——U=

3 u2+uv+v2+§=0
v —x—2=5u 2

/1 -1
o u=v3x-1=3 7); @2(3)6—1)3:17x—1@2(27x3—27x2+9x—1)=17x—1

© 54x° =54x" +x-1=0 (x—1)(54x* +1) =0 > x =1.

5 1Y 3 5
o u2+uv+v2+—=0<:>(u+—vj +=v* =—= (V6 nghiém).
2 2 4 2

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 25. Giai phuong trinh 2x° + 6x” +6x+1= 9/ al ; 2 (x € R) .

Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi
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8x° +24x* +24x+4=234x+8

S8 +24x* +24x+8+4x+4=4x+8+2

J4x+8

o (2x+2) +2(2x+2) = 4x+8+234x+8 (1)

Xéthamsd f(t)=£+2tteR.
Voi t, eR,t, e R;t, #t,ta co

f(t)=f(6) _6-8+2(t-1) (4 —4) (6 +44, 41 +2
t,—t, t,—t, t—t,

2
) :(t1 +%zzj +%t22 +2>0,Vt,t,eR.

Do d6 ham s6 f'(¢) lién tuc va dong bién trén R . Phuong trinh (1) trd thanh

f(2x+3)= f(Vax+8) = 2x+2=4x+8

& 8(x+1) =4(x+2) & 2% +6x7 +6x+2
<:>2x3+6x2+5x:O<:>x(2x2+6x+5)=0

Két luan phuong trinh da cho c6 duy nhat nghiém x=0.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi

x3+3x2+3x+l=l3x+2
2 2V 2
1 1.1 1
o(x+1) —===3=(x+1)+=
bat x+1=u;,3/x;2:vtathuduo’chéphuongtrinh
|
uw——=—=v 1 u=v
2 >u'—v=—(v-u)e
;1 2
Vi ——=—u
2 2

Xét hai truong hop

x+2
v u=vex+l=3

& 2(x+1) =(x+2) & 2% +6x> +6x+2=

3 2 B 2 B x=0
S2x +6x +5x=0 <:>x(2x +6x+5)—0<:> 5 =
2x°+6x+5=0

2
Vot =0 utty +§v2=—l(V6nghiém).
2 2 4 2

Két luan phuong trinh da cho c6 duy nhat nghiém x=0.

Bai todn 26. Giai phuong trinh 3x° +9x* —10 = ;| 10";14 (xeR).

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

=x+2

=x=0

1
u’ +uv+v° +5:0

x+2

1

Py 011014 & (x+1) —3x—E:%§/§(x+l)+3x+?.

3 3 3 3
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/1 14
bat x+1=u;} Ox3+ =v ta thu dugc hé phuong trinh

Xét hai truong hop

2
. u2+uv+v2+l:O<:>(u+lvj A (V6 nghiém).
3 2 4 3

[10x+14
" y=yx+l=>3 Ox; @3(x3+3x2+3x+1)=10x+14<:>3x3+9x2—x—11=0
1_—6+\/§_—6—\/§}
b 3 9 .

<:>(x—1)(3x2+12x+11)20<:>xe{ 3

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 27. Giai phuong trinh 54x* —54x” +18x—-16 = 3| 3x-2|-13 (xeR).

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

—-1+14 1 [1
2(27x3—27x2+9x—1)—14:,3/3’C—+@(3x—1)3—7=—3/—(3x—1)+7
2 2\V2
/ 1
bat 3x—-1=u;3 3x;— 3 =v ta thu duoc h¢ phuong trinh

w-7=—v 1 u=v
=>u -V IE(V—LI)@

3
Vvi=T=—u

u2+uv+v2+l:0
> 2

Xét cac truong hop sau

1
o u=ve3r—l= 3,/3x; 3 ©2(27x° =272 +9x-1) = 3x+13

& 54x° =547 +15x-15=0 < (x—1)(54x” +15) =0 > x =1.

2
o u2+uv+v2+l=0<:>(u+lvj +§vz:—l (V6 nghiém).
2 2 4 2

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1.

Bai toan 28. Giai phuong trinh 2x” —18x” +56x—42+ ;/’“;15 =0 (xeR).

Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong véi
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2(x* ~9x% +27x-27)+2(x+6)+3 ’“;15 =0
e 2(x-3) +x+6+3 “215 =0
<:>(3—x)3—x—6=l3 3_x+x+6

2\ 2

1
w—-x—6=—=v
bat 3—x=u; %ij;ls =y ta thu duoc f =u -V =%(v—u)<:>(u—v)(u2+uv+v2 +%)=O.

Vi —x—6=—u
2

Xét cac kha nang sau day

1
. u:v<:>3—x:,3/x_; > ©2(x 92 +27x-27) +x+15=0

< 2x° —18x7 +55x—39:O<:>(x—l)(2x2—16x+39)20<:>|:

x=1
=x=1.
2(x—4) =7
1 1Y 3 1
. u2+uv+v2+—:0<:>(u+—vj +=v* = —= (Vb nghiém).
2 2 4 2

Két luan phuong trinh da cho ¢6 duy nhit nghiém x =1.

J13x—-23
2

Bai todn 29. Giai phuong trinh 3(x* =3x* +7)=7 (xeR).

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

x3—3x2+7=Z3 13x-23
3\ 2
o x =322 +3x—1—3x+8=%,3/13x2_23

<:>(x—1)3—3x+8:gi/@+3x—8

bat x—1=u; ‘3/ 13x2— 23 =v ta thu dugc h¢ phuong trinh

u’ —3x+8:1v

=u —v =;(v—u)<:>(u—v)(u2 +uv+v’ +%)=0.

Xét cac truong hop

o u=vex—l= ,3/13"2_23 & 2(x 32" +3x-1)=13x-23

&2 —6x = Tx+21=0 & (x-3)(2x° —7):0<:>xe{—7;—;3 .
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7 1Y 3 7
o u2+uv+v2+—=0<:>(u+—vj +=v* = —— (V6 nghiém).
3 2 4 3

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 30. Gidi phuong trinh 2(x* - 6x” +10x-7) =3 X% (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

1 [5x—4

X —6x* +10x=7==7
2 2

o —6x° +12x—8—2x+1:%3 5"2_4

<:>(x—2)3—2x+l=%i/%(x—2)+2x—l

bat x—-2=u; 13/ 5x2— 4 = v ta thu dugc hé phuong trinh

u’ —2x+1=lv

=u -V =%(v—u)<:>(u—v)(u2 +uv+1’ +%j=0.
v —2x+1=5u

> umvesx_2=i2X 4 <:>2(x3—6x2+12x—8):5x—4<:>2x3—12x2+19x—12:O

& (x-4)(20 -4 +3) =0 (x—4)[ 2(x-1) +1]|= 0= x=4.

2
> v+ im0 utaiy| 450 =t (V6 nghiém).
2 2 4 2

Két luan phuong trinh dé bai c6 nghiém duy nhat x=4.

Nhdn xét. . ) .
Thong qua 30 bai toan mo dau, xin nhac lai dang thirc don gian da dwoc dé cap

(mx+n)3— \/f mx+n +g( )
Trong do f (x) = const (hang s6), tang dan tr hang 6 nguyén dén hang sé hitu 1y, d¢ phitc tap cia da thire

g(x) ciing tang dan tir hang sé dén nhi thirc bdc nhat. RG rang moi thir con rdt co ban, chwa dao sau, chira ndng
cdp, va phdt trién nhiéu. Phia bén ngodi cdn thirc thwong cé dang da thire bic ba, cdc ban hoc sinh luu ¥ ¢é ging
quy vé dang hdng d‘cfng thire Idp phirong (tong — hiéu), chii y thong thuwong chia hai vé cho hé sé ciia hang tir chira
X * (hodc tang lén néu hop gu trinh bay...), nham don gian hoa cac chuong ngai xdu xi. Bén ngodi | phwong phdp dat
an phu quy vé hé doi ximg, cdc ban hoan toan cé thé sit dung dai lwong lién hop hay kién thirc ham sé, do thi (Gidi
tich lop 10 THPT hodc Giai tich I6p 12 THPT). Lép bai todn nay dé thanh thao can xir ly nhiéu bai tdp, tinh todn
chinh xdc, can than, logic, va tat nhién kién thire khéng nén nam ngodi sach gido khoa, dong thoi phit hop lira tuéi.
Sau ddy la cac bai tdp twong tu, danh cho quy doc gia luyén tap.
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Bai tap tuong ty.

Giai céc phuong trinh sau trén tap hop sb 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.
31.
32.
33.
34.

X +2=3x-2.
x3+6=7m.

X +4=5Y5x-4.
x3+7:83/m.
x3+5:6m.
x=310310x-9-9.
x=Y11311x-10-10.
x=320410x-19-19 .
x=316416x-15-15 .
x=17317x—16-16.
x=Y15+4/4x+15 .
x=312+535x+12 .

x+1) =2=333(x+1)+2.

3

x+1) +6=737(x+1)-6.
4x-3)" +4=5320x-195.
(3x—2)" +3=4Y12x—11.
x'=3x+3=34x-3.

X —x+2=233x-2.

X —4x+8=539x-8.

X +12x-7=63/7-6x .

X —11x+13=3314x-13 .
X —x+7="78x-7.

x> +12=3x+10313x-12.
¥ —x+4=56x—-4.

X +2x+2=75x-2.

X =3x+14=8Yl1x-14.
3x° +18=19x+23/7x 6.
X +25=Tx+4Y11x-25 .
X —x+44=12313x—44 .
X —4x+19=539x-19 .

(
(
(
(

2x-1) +8=939(2x—~1)-8.
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

7

7x3+21x2+21x—47:,3/x+755.
x3+3x2+3x=13 7x+9.

2\ 2
3x3+9x2+9x+1=113,/11x3+13.

-
80x° —120x” + 60x —19 = ;/";4 .
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55. 4x3+12x2+12x—14:73/7x125 .
4x3+12x2+12x+6:17;/17x4+15.

56.

57.

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.

80

81.

2% +6x° +6x+8=113 11x2+15.

x-i—l)3

2x-1) +x=333(2x-1)-x .

~3x+2=232(x+1)+3x-2.

3x-2) +5x-2=43/4(3x-2)-5x+2.

(
(
(
(

x+1) +8x+18=173/17 (x+1)—-8x—18.

X +3x° +x=33x+5.

X +3x° +2x+2=4x+4.

X 4327 +4=239x—1.

X +3x°+2=336x+2.

X +3x" =4311x-3.

8x’ —12x" +9x =57x -6 .

8x* —12x" +12x—-1=73/8x -7 .
8x’ —12x" +Tx =3Y5x -4 .

x =3x" =2x+14=6311x-21.
x =3x"+8=437x-13.

X =3x*+5x-3=33x-1.

1
2(x* =35> +9x-10) = 17; x

2(x* +3x° ~3x+6) = ;/19"_3 .
2

9 [17-x

X 4+3x+8x-3=2=7 ;

2

x3+3x2+6x+1:E3 Sxrll .
2 2

x3—3x2+6x—5:£3 7x=5 .
2 2

o6+ l1x—9 =S 2X
2 2

X —3x2+2x+5:2‘3/11x_17 .
2 2

(x+1) +3x+1=63/6(x+1)-3x—1.

2(x3—3x2—2x+9)=33/13x_23 .
2
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Bai toan 31. Giai phuong trinh x* +3=x(x+1)+2Jx*+3x-3  (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh d4 cho twong dwong v&i x° —x* —x+3=232x+x" +x-3.
Dit x =u;3/x> +3x -3 =v ta thu dugc hé phuong trinh

{If —x’—x+3=2v

V—x*—x+3=2u

u=v

SV =0v-2us 5 5
u +uv+v- =-2

Xét cac truong hop

e u=vox=vYx’+3x-3<=x-x*-3x+3=0 <:>(x—1)(x2—3)=0<:>xe{0;—\/§;\/§}.

2
e Wit =2& (u +%vj +%V2 =-2 (Vo nghiém).
Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong voi

X =X —x+3=2x"+3x-3 & x +2x=x" +3x-3+23/x" +3x-3.
bit 3/x* +3x—3 = yta thu duoc
x3+2x:y3+2y<:>x3—y3+2(x—y)=0©(x—y)(x2+xy+y2+2)=0.
Xét cac truong hop sau day

e x=yox=x"+3x-3x -x —3x+3:0<::>(x—1)(x2 —3)=0<:>xe{0;—\/§;\/§}.

2
e XH+xy+)y +2=0 (x+%yj +%y2 = -2 (V6 nghiém).
Két luan phuong trinh d cho ¢6 ba nghiém nhur trén.
Bai toan 32. Giai phuong trinh x° +6 = x* +3x+3/x* + 6x—6 (x € ]R) .

Loi gidi.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —x* —3x+6 = 333x+ x> +3x—6 .
bit x =u;/x> + 6x—6 =v ta thu dugc hé phuong trinh
w—x>—-3x—-6=3v s 3 u=v
>u —-v =3v-3u

Vi—x*=3x+6=3u u? +uv+v? =-3

= u=vex=Ir+6x-6ox’ —x’ —6x+6=0 < (x-1)(x' ~6) =0 = xe {1;/6;/6}.

2
WtV =3 (u +%vj +%v2 = -3 (V6 nghiém).
Két luan phuong trinh dé bai c6 ba nghiém ké trén.
Bai toan 33. Giai phuong trinh x° —x” +x+2=3Jx+2x-2  (xeR).

Loi gidi 1.
biéukién xeR.
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Phuong trinh d cho twong duong v&i x* — x> +x+2=3/3x+x" —x-2.
bit x = u;/x* +2x -2 = v ta thu duoc hé phuong trinh
{u3—x2+x+2:3v u=v

w +uv+1? =-3

X , su Vv =3v-Jues
VvV —x"+x+2=3u

0 u=vex=IYx*+2x-2<x  —x*=2x+2=0 <:>(x—1)(x2—2):0<:>xe{0;—\/§;\/§}.

2
o wW+uw+’=-3& (u +%vj +%v2 =-3 (V06 nghiém).
Két luadn phuong trinh d& bai c6 ba nghiém ké trén.
Lavi gii 2.
bicukién xeR.
Phuong trinh da cho twong duong véi x* +3x=x+2x-2+3x* +2x-2 (1).
Xéthamsd f(t) =1 +3t;t e R. Vi t, eR,t, e Rt # 1, ta cd
F)-f () £-6+3(6-1,) (4-5)(6+18,+5+3)
L- L- L—t
Do d6 ham s0 £ (¢)lién tuc va dong bién trén R . Khi d6

(1)<:>f(x):f(\3/x2+2x—2)<:>x:\3/x2 +2x-2

<:>x3—x2—2x+2=0<:>(x—1)(x2—2):0<:>xe{0;—\/§;\/§}

1Y 3
=(t1+5t2j +Zt§+3>0,wl,z2eR.

Két ludn phuong trinh dé bai co ba nghiém ké trén, x € {0; —\/5 ;\/5 } .

Bai toan 34. Giai phwong trinh x* —x* +7x—5=23/x" —5x+5 (x € ]R) .
Loi gidi 1.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —x* + 7x—5=232x + x> = Tx +5 .
bit x =u;/x> —=5x+5 = v ta thu duoc hé phuong trinh
3 2
{u3_xz+7x_5:2v:>u3—v3:2v—2u<:>(u—v)(u2+uv+v2+2)=0.
VvV =x"+T7x-5=2u
Xét cac truong hop sau
v u=v<:>x=\3/x2—5x+5©x3—x2+5x—5:0©(x—1)(x2+5):0©x:1.

2
V it =2 (u +%vj +%v2 =-2 (V6 nghiém).
Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi x* +2x =x* =5x+5+23x’ =5x+5 (1).
Xéthamsd f(¢t) =1 +2¢,taco f'(t)=3t"+2>0,Vte R= f(¢)lién tuc, dong bién.

Do do f(x):f(\3/x2—5x+5)c>x:\3/x2—5x+5 X -x +5)c—5=0<::>()c—1)(x2 +5)=0<:>x=1.

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
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Nhdn xét.
Cac ban doc gia dé dang quan sat thdy cdc badi todn tir 31 dén 34, van khong nam ngoai pham vi 16p bai todn
giai duwoc bang cach dat an phu quy vé hé phLm’ng trinh. Nhdc lai dang thure

(mx+n)3— \/f mx+n +g( )

Mire d6 khé cdc bai todn di bude dau ting len, khz da thirc g(x)cua chung ta da co dang tam thirc bdc hai,

mdac du f (x) van cé dang hcing s6. Nhur vay phia trong can xudt hién dang tam thirc bdc hai, dé nhin nhdn hé
phicong trinh thudn loi cdc ban chii ¥ ddc biét dén f (x) Ngoai phiong dn dwa vé hé, nhitng bai todn ndy bao gio

cing co nhitng cach lam khac, nhe nhang hon, nhu sw dung hai cfn phu quy vé phan tich nhan tir theo hang dang
thire (1oi gidi 2 bai todn 31), sit dung tinh chdt don diéu ham sé thudc chuwong trinh I6p 10 THPT (loi giai 2 bai
toan 33) hay lop 12 THPT (loi giai 2 bai toan 34). Xin luu y vdi trinh do kién thire dai s6 10, cdc em hoc sinh van
c6 thé sir dung kién thirc ham s6 nhanh chéng, yéu cdu co ban, phiv hop lira tuéi, khong vieot qud néi dung sdch
gido khoa. Néi téi vin dé nay, tic gia nhé dén mot bai todn bat dang thire, nam trong chuyén muc Pé ra ky nay,
T2/253, Tap chi Toan hoc va tuéi tré, thang 7 nam 1998.

D6 la mét bai todn di quen thudc véi nhiéu ban hoc sinh, nguyén van nam trong Dé so6 26 Bo dé luyén thi tuyén
sinh Pai hoc — Cao dcfng, trong co ché thi cir hién hanh thap nién 1990, noi dung nhuw sau

. ) 2
Cho céc s6 thuc duong x, y,zthéa man x* +y* +z* =1. Chimg minh — al T Y m— z _> 3\/’.
y+zT zZ4+xT x4y 2

Véi bai todn nay, ching ta ¢é rat nhiéu cach, ddc biét véi cac ban hoc sinh 12 THPT, khi dd c6 trong tay cong

cu dao ham, ¢é thé khdo sat truc tié'p ham sé f(t) = ILZ;X IS (O;l] . Tap chi THTT khi do muon gioi thiéu dén ban
—-Xx

doc THCS, mong muon cdc em hoc sinh nhé tuéi tién b, ma khong sir dung kién thirc I6p trén qud tam véi. Trong
Gidi dé ky trude, S6 257, Thang 11 nam 1998, chuyén vién toa soan, TS.Lé Thong Nhat phu trdch bai todn khi do
da ¢6 1oi binh ludn rat hém hinh : Tuy nhién rdt nhiéu ban cdc 16p 7, 8, 9 da choi rdt ngon lanh bang céng cu dao
ham, nén khen hay ché nhirng loi giai nhu vay ?

R6 rang trong truong hop nay, cong cu dao ham la qua tam voi, di triede chuong trinh, da vo tinh lam thui chot
tw duy, lam gia tang sw y lai, giam thiéu sw birtt phd ciia cdc em hoc sinh nhé tuéi, néi khdc la vé hinh chung phan
giao duc. Tac gia thzet nghi trong qua trinh lam nhitng bai toan nhe nhang nhu thé nay hodc cao hon, ma con trong
cw xir, trong cudc song, lam diéu gi ching ta ciing nén nhin nhan lai, suy nghi ky, lam sao giit duoc lé, giit ching
can nguyén dao 1y, chdn Iy 16 phdi, tudn theo mot khudn phép ding din nao dé, tranh xay ra nhitng truong hop
ddng tiéc khéng civu van noi !

Bai toan 35. Giai phuong trinh x* —2x> +10x-2=73/2x* -3x+2  (xeR).

Lai gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong v6i x* +7x =2x* =3x+2+72x* -3x+2  (1).
Xéthamsd f(t)=£'+7t;teR.Véi t, e R,t, e R;t, %1, ta cb

/6 =070t (e ) (0 V3
t,—t, t—t, t,—t, 2 4

Do d6 ham s0 £ (¢)lién tuc va dong bién trén R . Khi d6

(1) £(x)= £ (25" -3r+2) o x =26 ~3x+2

X -2 +3x-2=0e (x-1)(x’ —x+2)=0 x=1
Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,
Loi gidi 1.
biéukién xeR.
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Phuong trinh di cho twong duong véi x° — (2)62 —10x+ 2) = 73/7x +2x7 —10x+2.

Dit x =u;3/2x> —3x+2 = vta thu dugce hé phuong trinh

u3—(2x2—10x+2):7v

=u -V =7v—7u<:>(u—v)(u2+uv+v2+7):0.

v = (207 ~10x+2) = Tu
Xét cac truong hop

% u=ve x=32x*-3x+2 <:>x3—2x2+3x—2:0©(x—1)(x2—x+2):O<:>x=1.

2
S WtV =T (u +%vj +%v2 =—7 (V6 nghi€ém).

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

Bai toan 36. Giai phuong trinh x* —3x” +13x-3=833x’ -5x+3  (xeR).

Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi x* +8x =3x" —5x+3+8Y3x’ —5x+3 (1)
Xéthamsé f(t) =1 +8;teR. Véi t, eR,t, e R;t, # 1, ta cd

f(tl)_f(tz) :tf_t;+8(tl_t2) :(tl_t2)(t12+tlt2+t22+8):(tl+lt2j2+§t22+8>0,w1,t2 eR.
f,—t, f,—t, f,—t, 2 4

Do d6 ham s f(¢) lién tuc va dong bién trén R . Khi d6
(1)<:>f(x)zf(x3/3x2 —5x+3)(:)x:\3/3x2 ~5x+3 < x -3x"+5x-3=0
& (x=1)( ~2x+3) =0 (x=1) (x-1) +2 =0 x =1

Két luan phuong trinh ban dau c6 nghiém duy nhat x=1.

Loi gidi 2.
bicukién xeR.

Phuong trinh da cho tuong duong véi x° —3x> +13x—3 = 83/8x +3x> —13x +3 (reR).
Dit x =u;3/3x* —5x+3 =v ta thu dugc hé phuong trinh
u' —(3x" —13x+3) =8v

u=v

Su v =8(v-u)
( ) w+uv+1v?+8=0

v’ —(3x” —13x+3) =8u

Xét cac truong hop
o u=vx=Y3x*-5x+3<x-3x+5x-3=0

& (x-1)(¥ ~2x+3) =0 (x=1)| (x-1) +2|= 0 x=1
1Y 3
o utuv+y’ :—8<:>(u +5vj +Zv2 =—8 (V06 nghiém).
Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 37. Giai phuong trinh x° —4x”> —5x+6 =~/7x" +9x —4 (x eR).
Loi gidi.
bicukién xeR.
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Phuong trinh da cho twong duong véi (x +1)3 —(7x2 + 8x—5) = {/x+ 1 +(7x2 + 8x—5) .

bit x+1=u;3/7x* +9x—4 =v ta thu duoc hé phuong trinh

u3+(7x2 +8x—5)=v
=u -V =v-u <:>(u—v)(u2 +uv+v2+l):0.
v =u+(7x2+8x—5)

2
. u2+uv+v2+1:0c>(u+%vj +%v2:—1 (V6 nghiém).

o u=vx+1=Y7x*+9%x-4 < x° —4x2—6x+5:O<:>(x—5)(x2 +x—1)=0:>xe{5;

_\/g—l \/§+1}.

Tht lai, két luan phuong trinh da cho c6 tap nghiém S = {5, 5 ;= 5

\/g—l._«gﬂ}.

2 2

Bai toan 38. Giai phuong trinh 2x° —4x” +9x-4=32x"-3x+2  (xeR).
Loi gidi.
bicukién xeR.
Phuong trinh da cho tuong dwong v6i 2x" +3x = 2(2x* =3x+2)+332x" —3x+2.
bit /2x* —3x+2 = y ta thu duoc
2x3+3x:2y3+3y©2(x3—y3)+3(x—y):0©(x—y)[2(x2+xy+y2)+3]:0.
Xét cac truong hop sau
% x:y<:>x=\3/2x2—3x+2<:>x3—2x2+3x—2=0<:>(x—1)(x2—x+2)=0<:>x=1.
<> 2(x2+xy+y2)+3:0<:>(x+y)2+x2+y2:—3 (VO nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 39. Giai phuong trinh 3x° —12x* +5x+6=234x* —x-2  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh di cho tuong duong véi 3x° +2x = 3(4x2 —x—2) +2%/4x* —x-2.

Xéthamsd f(t)=3+2t;teR.Tacd f'(t)=9+2>0,Vt € R, ham s0 lién tuc va dong bién.

Khi @6 thu duogc
f(x):f(émxz —x—2)©x:\3/4x2—x—2 S X —4x" +x+2=0
1_3+\/ﬁ_3—\/ﬁ}

& (x-1)(x*-3x-2)=0<=x€
R
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Loi giai 2.

biéukién xeR.

Phuong trinh da cho twong duong véi

X —4x? +§x+2=§\/3 45 —x -2 < x° —4x* +§x+2=§i/§x+4x2—§x—2 .
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Dit x =u;3/4x* — x—2 = v ta thu dugc hé phuwong trinh
W —d 2542 =2y u=v
3 2
3 2 5
Vi=4x " +—x+2=—u
3 3
Xét hai truong hop

2
. u2+uv+v2+2:0<:>(u+lvj +§vz:—g (V6 nghiém).
3 2 4 3

» y=vox=Y4x’—x-2x —4x  +x+2=0 <:>(x—1)(x2—3x—2):0<:>xe{l;

34417 3-\17
2 72 |
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Loi gidi 3.
bicukién xeR.
Phuong trinh da cho twong duong voi
27x° —108x” +45x +54 =1834x* —x -2

& (3x) —(108x* —45x —54) = 6{/27(4x2 ~x-2)

& (3x)" —(108x —45x ~54) = 63/6.3x +108x" — 45x ~ 54

bit 3x =u; {/27(4x2 —x+ 2) = yta thu dugc hé phuong trinh

u —(108x2 —45x—54)=6v
Su -V =6v-6ue (u—v)(u2 +uv+1? +6): 0.
v —(108x2 —45x—54)=6u
Xét hai kha nang

< u =v<:>3x:{/27(4x2—x—2) & x=R4x" =3x+2

X’ —4x2+x+2=O<:>(x—l)(x2 —3x—2):0<:>xe{1;

3+\/ﬁ.3—\/ﬁ}'

2 72
2

o, 2 2 1 3 2 A A

S uUtuw+v +6=0& u+5v +ZV =—6 (VO nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.
Nhdn xét. ‘

Cac ban doc gia c6 thé thay bai téan 39 néu sir dung phwong phap danh gia — ham s0, cu thé sir dung tinh chdt
don diéu cua ham s6, cho chung ta loi giai 1 hét sirc ngdn gon va dé hiéu. Tuy nhién 101 gidi su dung dat an phu
da vé hé phuong trinh doi xiung loai 2 10 ra kha khé khan, thuc te doi voi nhitng bai toan hé s6 khong dep nhu thé
nay, khi cdc diéu kién hoi tu day di, luén cé hai phwong dn dat an phu dwa vé hé doi ximg loai 2, dit rang ban chat
cua chung la nhu nhau.

Tac gia xin di sau phdn tich hai phwong an nay nhuw sau
Phuong an 1.
Pé y rang da thirc phia bén ngodi can la da thire bdc ba nhu'ng cdc hé sé khd xdau xi. Nhé lai dang thire

(mx+n)3— \/f mx+n +g( )

Dé thudn tién quy vé hang dang thirc ldp phwong, chung ta sé tao ra hé so 1

X —4x? —i—éx—i-2=23 4x* —x -2 < x° —4x* +§x+2=%i/gx+4x2—§x—2 .
3 3 3 3V3 3
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Triee quan dé thday f (x)

W | N

5 N .
va g(x) =4x° —gx —2 nén dé dang quy vé hé phwong trinh.

Phuong an 2. .
Chii y hé so hang tr ldp phuong thuong la 1, 8, 27, 64,...va cac s6 doi cua ching. Ngoai nga ré dua vé hé so 1,
chung ta co thé ndng lén dé tao ra hé so dep de, ro rang boi so cua 3 nén la 27. Nhw vay

27x° —108x* +45x+54=184x* —x-2.

Trieée hét chon trieong hop don gian nhdt, tire la mx +n = 3x; g(x) = (108x2 —45x — 54) . Phia ngoai can luc nay co

dang (mx + n)3 - g(x) , trong can thire bdt budc xudt hién +g (x) tire la (108x2 —45x— 54) , nhur vy hé sé can

/—54
dwa vao trong can thirc phai la, 3 5 =3, va ta thu dwoc hé qua

(3x) —(108x* —45x—54) = 63/27(4x2 ~x-2)

& (3x)" —(108x* —45x ~54) = 63/6.3x +108x" — 45x ~ 54
Pén day c6 thé dé dang ldp ghép dé thiét lp hé phirong trinh doi xitng logi 2.

Bai toan 40. Giai phuong trinh 4x’ —8x> +29x-24=2x’-7x+6  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh di cho twong duong véi 4x° + x = 4(2)62 —-Tx+ 6) +R2x* = Tx+6.

Xéthamsd f(t) =48 +t;teR. Tacod f'(t)=126+1>0,V¢ € R, ham s6 lién tuc va dong bién.

Khi d6 ta co
(%)= (Y26 =Tx+6) @ x =32~ Tx+6 @ x =26 +7x-6=0
@(x—l)(xz—x+6)=0©{x:1 5 < x=1
(2x-1)"=-23
Két luan phuong trinh ban dau c6 duy nhat nghiém x=1.
Loi gidi 2.

Piéu kién xeR.
Phuong trinh da cho twong duong véi

8x’ —16x> +58x—48=23/2x*-7x+6

e (2x) (165" — 58x +48) = g/zx+(16x2 —58x+48)

bit 2x =u;2:/2x* —7x+6 = vta thu dugc

' —(16x" —58x+48) =v
—u-v=v-u <:>(u—v)(u2+uv+v2+l)=0.

v’ —(16x" —58x+48) =u
Xét cac truong hop
" u=v&2x=22x"-Tx+6 < x=32x"-Tx+6
x=1
©x3—2x2+7x—6:0c>(x—l)(x2—x+6):0c> 5 S x=1.
2x-1)" =-23
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2
. u2+uv+v2+1:0©(u+%vj +%v2:—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 duy nhét nghiém x=1.

Bai toan 41. Giai phuong trinh 5x° —85x” +33x+50 =3:/17x* —6x—10 (x € R) .
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong véi 5x° +3x =5(17x* —6x—10)+3317x* —6x—12

Xéthamsd f(t)=5+3t;teRthitacod f'(¢)=15¢"+3>0,V¢ e R, ham sé lién tuc va dong bién.

Thu duoc
f()c):f(\3/17)c2 —6x—10)© x=3Y17x* —6x-10 < x’ —17x* +6x+10=0
.8-104 _8+\/104}

2 2

& (x-1)(x’ —16x—10)=0<:>xe{
Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Loi gidi 2.
biéukién xeR.

Phuong trinh di cho twong duong véi x° —17x +§x+10 = %i/%x+17x2 —?x+10 .

bit /17x* —6x—10 = y, ta thu duoc hé phuong trinh
x’ —(17)62 —£x+10j :gy
5 5

505
y —(17)62 —£x+10j :gx
5 5

Xét hai truong hop
¢ x=yox=317x" -6x-10 & x’ —17x> +6x+10=0
8-4/104 8+\/104}

<:>(x—1)(x2—16x—10):0<:>xe{1, : :

3 1Y 3 3
o x2+xy+y2+§=0<:>(x+5yj +Zy2:—§ (V6 nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém.

Bai toan 42. Giai phuong trinh J/x -2 =8x’ —60x* +151x-128  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twrong duong duong voi

Jx-2 =(2x—5)3+x—3<:>,3/2x—5—(x—3) :(2x—5)3 +x-3.

Diat 2x-5=1;3/x—2 =y ta c6 hé phuong trinh

y:t3+x—3 y:t3+x_3
3 < 3
y :t—(x—3) t=y +x-3

=
:>t3—y3:y—tc>(t—y)(t2+yt+y2+1):0<:>{ 4

=x -y zzy—gx(:)(x—y)(xzvtxywtyz+%j:0.

P Hyt+y +1=0
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o 1=y 2x-5=Yr-28x —60x" +149x-123 =0 <> (x—3)(8x* ~36x+41)=0 < x=3.

2
. t2+yt+y2+2:0<:>(t+%yj +%y2:—1 (V6 nghiém).
Thir lai cdc x =3 thoa man phuong trinh ban dau. Vay phuong trinh di cho ¢6 nghiém duy nhat x =3.
Loi gidi 2.
Ditukién xeR.
Phuong trinh da cho twong duong duong véi J/x—2 =(2x— 5)3 +x-3.
biat J/x-2 :2y—5:>x—2:(2y—5)3. Ta thu dugc hé phuong trinh
—2=(2y-5) ~2=(2y-5)
* ( d )3 = ¥ ( 4 ) 3:>2)c—2y=(2y—5)3—(2x—5)3
2y—5:(2x—5) +x-3 2y—x—2=(2x—5)
& 2(x-y)+2(x-)| (26-5) +(2x-5)(2y-5) +(29-5)" | =0
& (x=y)| (2x-5) +(2x=5)(2y=5)+(29=5)"+1]=0
o x=yo2x-5=Yx-28x’—60x’ +149x—123=0 < (x-3)(8x’ —36x+41) =0 < x =3.

2
o (20=5) +(2x=5)(2y—5)+(2y-5) +1 | 2x =5+ 2222 13 (2y—5)> =1 (V6 nghicm).
2 4

Thir lai cac x = 3théa man phuong trinh ban dau.
Viy phuong trinh di cho ¢6 nghiém duy nhat x =3.
Loi gidi 3.

Diéu kién xeR.

Phuong trinh da cho twong duong duong voi

Ix—2=(2x-5) +x-3ex-2+fx-2=(2x-5) +2x-5 (1).
Xéthamsd f(t)=£+tteR tacd f'(t)=3+1>0VteR.
Suy ra ham s f(¢)lién tuc va dong bién trén R . Do d6

()= f(Vx-2)=1(2x-5) = 2x-5=3x-2

€8x’ —60x” +149x~123=0 < (x—3)(8x” —36x+41) =0 <> x =3

Thir lai x = 3 thoa mén phuong trinh ban dau. VAy phuong trinh d& cho c6 nghiém duy nhat x =3 .

Bai toan 43. Giai phuong trinh 6x° —6x* +13x—6=7Jx*-x+1  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong duong voi

X —x’ +Ex—1=zi/zx+x2—2x+l.
6 6\6 6

Dit /x> —x +1 = y ta thu dugc hé phuwong trinh

3_( , 13 j_7
X X ——x+1|=—y
X =y =—y——x<:>(x—y) X +xy+y +g =0.

13 7 - 6~ 6
)/3—()c2 ——x+1):—x
6 6

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 35

. x=y<:>x:\3/x2—x+lc>x3—x2+x—1=0<:>(x2+1)(x—1)=0<:>x=1.

1Y 3 7 .
» 6Py + Y )+T=0 | x4+ — +=3* =—= (Vo nghiém).
(¥ +xy+57) ( 2yj ;) =~ (Vo nghi¢m)
Két luan phuong trinh ban dau c6 nghiém duy nhat.

Lo gidi 2.
bicukién xeR.
bit /x* —x+1 = yta thu duoc 6x3'+7x:6(x2—x+1)—|-73 xP—x+1.

6x3+7x:6y3+7y<:>6(x3—y3)+7(x—y)=O<:>(x—y)[6(x2+xy+y2)+7]:0.

. x:y<:>x=\3/x2—x+1<:>x3—x2+x—1:O<:>(x—1)(x2+1):O<:>x:1.

2
. 6(x2+xy+y2)+7:0<:>(x+%yj +%y2 :—% (V6 nghiém).

Két luan phuong trinh ban dau c6 duy nhat nghiém x =1.

Bai toan 44. Giai phuong trinh 11x° —11x* +25x-22=3x’ -2x+2  (xeR).
Loi gidi 1.
biéukién xeR.

Phuong trinh di cho tuong duong duwong voi 11x° +3x =1 l(x2 —2x+ 2) +3x7 —2x+2.

bit /x> —2x+2 = y ta thu dugc hé

11x3+3x:11y3+3y©11(x3—y3)+3(x—y)=O<:>(x—y)[ll(x2+xy+y2)+3]=0.

v x=y<:>x:\3/x2—2x+2c>x3—x2+2x—2:0<:>(x2+2)(x—1):0c>x:1.

v 2 2 - 1 jz 3 _ 3 A "
ll(x +xy+y )+3 0©(x+2y +4y T (V6 nghiém).

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

Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twrong duong duong voi

25 3 25 3 /3 25
e+ x-2="Rx* 242 X X+ x—-1l=—3—x+x*-"x+2.
11 11 11 11V11 11

; (2 25 j 3
X —=|x——x+2|=—y
H H =x - 3 —ix<:>(x— )x2+x + 2+i =0
(25 3 SEETEART d AREAETY
V=X ——x+2|=—Xx
11 11
Xét hai truong hop xay ra
o x:y<:>x=3x2—2x+2<:>x3—x2+2x—2=O<:>(x2+2)(x—1)=0<:>x=1.
o X +xy+ 2+i—0<:>(x+l j2+§ o3 (V6 nghiém)
SRR 2Y) T4 T S

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
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Bai toan 45. Giai phuong trinh x° +2x% +4x+1=43x* +3x+4 (xeR).
Léi gidi 1.
biéukién xeR.
Phuong trinh da cho twong duong duong voi
X 4307 +3x+1+4x+4=x"+3x+4+4/x” +3x +4

<Z>(x+1)3+4(X+1)=X2+3X+4+43 x> +3x+4
Xéthamsd f(t)=£ +4tteR tacd f'(t)=31"+4> 0,V e R. Ham s lién tuc, dong bién.

Khi d6 ta co
f(x+1)=f(\3/x2+3x+4)<:>x+1:\3/x2+3x+4 S X +3x° +3x+1=x"+3x+4

ex+2¢-3=0c (x-1)(¥ +3x+3)=0 |, ox=1
X +3x+3=0

Két luan phuong trinh da cho ¢6 nghiém duy nhat x=1.
Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twong duong voi

X437 +3x+1-x2 +x=4Yx* +3x+4
@(x+1)3—x2 +x=4{/4(x+1)+x2 —-X

Dit x+1=u;/x*> +3x+4 =vta thu duoc hé phuong trinh
{uz —xX’+x=4v

., :>u2—v2:4v—4u@(u—v)(u2+uv+v2+4):0.
Vi—x"+x=4u

V u=vex+l=x+3x+4 o X +3x7 +3x+1=x"+3x+4

-1
<:>x3+2x2—3=0<:>(x—l)(xz+3x+3)=0<:{x2 e x=1.
x +3x+3=0

2
v u2+uv+v2+1:0©(u+%vj +%v2:—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 46. Giai phuong trinh x° —5x” +10x—6 = 23/2x” —5x+3 (x € R) .
Loi gidi.

bicukién xeR.

Phuong trinh da cho twong duong véi

¥ =33 43 =14 2x -2 = 2" = 5x+3+ 2320 —5x+3
& (x=1) +2(x—1)=2x> =5x+3+232x" —5x+3
Xéthamsd f(t)=£ +2t;teRtacd f'(t)=3¢ +2>0,V¢ e R, ham s lién tuc va dong bién.
F(x=1)= 7 (Y26 =5x+3) @ x—1=20" =5x+3 @ x =3¢ +3x-1=2¢" =543
x5 +8x—4=0 (x—1)(x-2) =0 = xe{l;2)

Két luan phuong trinh d cho c¢6 hai nghiém nhu trén.
Loi gidi 2.
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Piéu kién xeR.
Phuong trinh da cho twong duong voi

o3 43x—1-2x2 +7x=5=232x -2+ 2x* —Tx +5
& (x=1) =(207 = Tx+5) = 232(x 1)+ 22>~ Tx+5

bit x—1=u;3/2x* —5x+3 = v ta thu dugc

u —(2x2—7x+5):2v

s s u=v
Su —v =2v-2u

v3—(2x2—7x+5):2u w +uv+1v +2=0

o u=vex—1=2x"-5x+3 < x’ -3x* +3x—-1=2x>-5x+3
X —5x2+8x—4=0c>(x—1)(x—2)2 =0c>xe{l;2}.

2
o wWHuw+1V+2=0& (u+%vj +%v2 =—2 (VO nghiém).
Két luan phuong trinh d3 cho c6 hai nghiém.

Nhdn xét.
Luu ¥ dé dé dang tao dang thitc ham sé don diéu f(u) = f(v) cdc ban cé thé sir dung meo myc nho nhé , ky

A o , £ s 7 A £ Lo . , , 3 A ~ , .4, . ‘.
hiéu can thirc vé phai la /P . Néu vé trdi quy cé chita t(mx+n) , thue hién cong ca hai ve cua phwong trinh voi

mot dai luong tP, tdtyéu thu dwoc ham s6 t(mx+ n)3 +l(mx+ n) = tP+l%/; )

Bai toan 47. Giai phwong trinh x° +x° +11x—3=532x" —3x+9 (x € R) .
Loi gidai 1.
bicukién xeR.
Phuong trinh da cho twong duong voi
X 4+3x7 +3x+14+5x+5=2x" —3x+9+53/2x" —3x+9

o (x+1) +5(x+1) =22 =3x+9+5¥2x* -3x+9 (1)
Xéthamsd f(t)=£+5tteRtaco f'(t)=3+5>0,VteR.
Ham so6 dang xét lién tuc va dong bién trén R . Ta thu duoc
(1)<:>f(x+1)=f(3 2x2—3x+9)<:>x+1:\3/2x2—3x+9<:>x3+3x2+3x+1:2x2—3x+9
x=1

) Sx=1

e x'+x’ +6x-8=0 (x—1)(x’ +2x+8)=0c{(x+1) .

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
X 4300 43041207 +8x — 4= 535 (x+1)+ 20" —8x + 4

<:>(x+1)3 —(2x2 —8x+4):5{/5(x+1)+2x2 —8x+4
Dbt x+1=u;3/2x> —3x+9 = vta thu dugc hé phuong trinh
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u3—(2x2—8x+4 =5v
:>u3—v3=5v—5u@(u—v)(u2+uv+v2+5):0.
—(2x* -8x+4) =5u
Xét hai kha nang xay ra

S u=vex+1=32x"-3x+9 © x> +3x* +3x+1=2x*-3x+9
x=1

(x+1) _ 7T

<:>x3+x2+6x—8=0<:>(x—1)(x2+2x+8):0<:>{

2
<> u2+uv+v2+5:0c>(u+%vj +%v2 =-5 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Nhdn xét.

Cdc ban ddc gia dé dang nhdn thdy tir bai todn 45, mirc do an gidu ban chdt cua bai todn di dan tang lén,
nguyén do cé sw chuyén dich da thirc tirx —> mx+n, trong dang thirc

(mx+n)3— \/f mx+n +g( )
Dii rang phwong phap su dung tinh chat don dzeu ham s6 la don gian hon ca, nhung ro rang viéc phan dodn da

thirc va thém bot, ldp ghép da tré nén khé khan hon trude, nhiéu khi mat thoi gian, ddc biét khi ¢é gdng si dung an
phu quy vé hé phirong trinh doi xirng loai 2.

P ax’ +bx+c
Cu thé la 46:mx+nEx—1;g(x):

47 mx+n=x+1

45 :mx+n=x+1
{ f(x):const.

5
ax’ +bx* +ex+d

Tuy nhién chiing ta c6 thé xir Iy nhw sau, dé y s6 hang tw do phia trong va ngodi cdn thirc.
3
\ \ LA 4 r o ga 4 L jn=c
Trong truong hop g(x) =ax’ +bx+cva f(x)co hé 5o tw do k, ta co cac hé so tu la { "
nk+c

3 =1 3 =1
Bditodn45,k:4;{n ¢ = e >n+dn=5<n=1.

nk+c=4 4dn+c=4
S _e=—6 S _e=—6

Baitoan 46, k=21 T Tl T T P S =3 e n=-1.
nk+c=3 2n+c=3
3 =_3 3 =_3

Bai toan 47, k=5; noe = e >n+5n=6=n=-1.
nk+c=9 S5n+c=9

Ciing dé dang nhén thc?yphz’a trong can thire dang tam thirc bic hai nén m =11a phit hop hon ca. Tir ddy di dén
phép dat an phu quy vé hé thich hop.

Bai todn 48. Giai phuong trinh x” +x* +16x+6=8/5x’ +4x+18  (xeR).
Loi gii 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

X +6x" +12x+8+8x+16=5x" +4x+18+8%/5x” +4x+18

& (x+2) +8(x+2) =55 +4x +18+8/5x + 4x +18
Xéthamsd f(x)=r'+8ttaco f'(t)=3t+8>0,Vt e R. Ham sd lién tuc va dong bién trén R.
D@ dang thay
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S (x+2)= £ (57 +ar+18 ) e x+2 =557 +4x +18 < X 4627 +12x+8 =527 + 4w 418

x=1
ex'+x’ +8x-10=0< (x—1)(x +2x+10)=0 < ,  ex=1
(x + 1) =-9
Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.
Loi gidi 2.
Diéu kién x e R.
Phuong trinh da cho twong duong véi

X 4637 +12x+ 852 +4x—2 =838(x+2) + 5x> —4x+2

& (x+2)" =557 —4x+2) =838(x+2) +5x> —4x +2
Dit x+2 =u;/5x* +4x+18 = v ta thu duoc hé phuong trinh

u’ —(5x2—4x+2):8v
=u -V :8v—8u<:>(u—v)(u2+uv+v2+8):o.
v —(5x2—4x+2)=8u

" y=yvox+2=3Y5x>+4x+18 = X  +6x> +12x+8=5x> +4x+18
x=1

=1.
(x+1)f=0 "

e x'+x +8x-10=0< (x—1)(x* +2x+10) =0 <

2
. u2+uv+v2+8:0<:>(u+%vj +%v2:—8 (V6 nghiém).

Két luan phuong trinh dé bai c6 nghiém duy nhét.
Nhdn xét.

Ngodi ra, doi véi bai todn 48 va l6p bai toan twong tw, cac ban hoc sinh co thé phan doan dwoc nhi thuc
mx+n = x+ 2 khong theo h¢ s6 tw do, ma theo hé s6 ciia hang tir chita x°, hodc déng nhat déng bo ciing rat nhanh
chéng. Pé y rang da thirc trong cdn la tam thirc bdc hai, bén ngodi can la da thire bic ba (khéng phdi bdc 6) nén
nhi thite mx + n la tat yéu (loai bo truong hop phirc tap ax* +bx+c).

n’+8n-18=6
Tirc lita c6 (x+n) —(5x* —4x+18—8n) =838 (x +1)+5x* —4x+18—8n =1 3n-5=1 & n=2.Dodo
3n’ +4=16

(x+2) (52" —4x+2) = 838(x +2) + 52" —4x +2

=x +6x2+12x-|-8—5x2+4x—2=83/8(x—i—2)-1—5x2 —4x+2

Bai todn 49. Giai phuong trinh 2x° +4x” +11x+3=3Yx’—x+1  (xeR).
Loi gidi 1.

bicukién xeR.

Phuong trinh da cho twong duong voi

2(x3+3x2+3x+1)+3x+3:2x2 x4+ 2433x —x+1

& 2(x+1) +3(x+1)=2(x" —x+1)+3Yx’ —x+1

Xéthamsd f(t)=2£ +3¢thi f'(t)=6"+3<0,V¢eR . Ham s6 lién tuc va dong bién trén R . Thu dugc
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f(x+1)=f(\3/x2—x+1)<:>x3+3x2+3x+1=x2—x+1

x=0
= x=0

©x3+2x2+4x:0<:>x(x2+2x+4)=0<:> 5
(x+1) =-3

Két luan phuong trinh dé bai c6 duy nhat nghiém x=0.
Loi gidi 2.

Diéu kién x e R.

Phuong trinh da cho twong duong véi

x3—i-2x2+2x+§:§3 xt—x+1
2 2 2

< x+3x7 —i—3x-|—1—(x2 —%x—%j:%i/ix-i-i—i-xz —éx—l

(:)()c+l)3 —(xz —%x—%j:%i/%(x+l)+x2 —%x—%

bit x+1=u;/x* —x+1 = v ta thu duoc hé phuong trinh

Xét cac truong hop xay ra
V o u=vex+l=x"—x+1le XX +3x7 +3x+1=x" —x+1

x=0
<:>x3+2x2+4x=0<:>x(x2+2x+4):0<:> 5 < x=0.
(x+l) =-3

2
v u2+uv+v2+§© u+lv +§vz:—é (V6 nghiém).
2 2 4 2

Két luan phuong trinh dé bai ¢6 duy nhat nghiém x=0.

Nhdn xét.

Phdn tich 1oi gidi 2. Dé tao ra hang dang thikc cdc ban chia hai vé cho hé s6 ciia hang tir chita x°.
2% +4x° +11x+3=3x" —x+1 & x” +2x° +%x+%:%3 X' —x+1
<:>(x+n)3—(xz—§x+1—§nj=§i/§(x+n)+x2—§x+1—§n

2 2 2V2 2 2
3 3
3 .
n+—n-l=— (i
5 5 ()
Sir dung dong nhdt hé sé dong bé {3n—1=2 (ii) Sn=1.
3nz+§=E (iii)

2
Chil y ¢6 thé sir dung mét trong ba hé thirc (i),(ii),(iii), trir khi phwong trinh dé bai khéng thé quy thé quy vé hé
doi xung logi 2 ! Ba }‘zé thire kiém tra lan nhau dam bdo bai todn kha thi dwa vé hé doi xung logi 2. Pé ty nhién cdc
ban nén phan tich tuan ty
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=x +3x7 +3x+1-| X7 —éx—l zéi/§x+§+x2 —éx—l
2 2
Bai toan 50. Giai phuong trinh 3x° —12x° +28x—28 = 43/x” —5x+7 (x € R) .
Loi gidi 1.
bicukién xeR.
Phuong trinh da cho twong duong véi

3(x*=3x" +3x—1)+4x—4=3(x" =5x+7 )+ 4/x* —5x+7
e 3(x=1) +4(x-1)=3(x"=5x+7)+4Ix’ =5x+7 (1)
bit x—1=u;/x* —5x+7 =v ta thu dugc
(1)<:>3u3+4u=3v3+4v<:>3(u3—v3)+4(u—v)=0<:>(u—v)[3(u2+uv+v2)+4]
Xét hai kha ning xdy ra
o u=vex—l=3yx*-5x+7 < x=3x*+3x-1=x*-5x+7
& x' —4x’ +8x—8=0 (x-2)(x’ —2x+4) =0 x=2.

0.

2
o 3(u2 +uv+v2)+4 =0 (u+lvj +§v2 = _4 (V6 nghiém).
2 4 3
Vay phuong trinh da cho c6 nghiém duy nhat x=2.
Loi gidi 2.
Diéukién xeR.
Phuong trinh da cho twong duong voi

X' -4 2+§ —§:i3 P —5x+7
3
c>x3—3x2+3x—1—(x2—£x éj:ii/i( -1) 2 DB
3 3 3 3
3 3V3 3
Dit x—1=u;~/x> —5x+7 =v ta thu dugc hé phuong trinh
; (2 19 25) 4
u —(x —?X ? :EV
oy ——v——u@(u—v)(u2+uv+v2 +—j:0
; (2 19 25) 4 3
V= X ——Xx+— |=—u
3 3 3

Xét hai kha ndng xdy ra
o u=vex—1=x"-5x+7 < x -3x" +3x-1=x>-5x+7
& x' —4x’ +8x—8=0 (x-2)(x’ —2x+4) =0 x=2.

2
o uwtuv+y? +i =0 (u +lvj +§v2 = _4 (V6 nghiém).
3 2 4 3
Két luan phuong trinh da cho ¢6 nghiém duy nhat x=2.

Nhdn xét.
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Dé xuat hién an phu dwa vé hé chung ta tim hé so n.

x3—4x2+§x—§:i3x2—5x+7
3 3 3
@(x+n)3—(xz—Ex+7—inj=ii/i(x+n)+x2—£x+7—in
3 3 3V3 3 3
, 4 28
nw+—n—-7=——
3
Pong nhdt hé s6 {3n—1=—4 Sn=-1.
st 41928
3

Bai toan 51. Giai phuong trinh 24x° —42x* +37x-14=532x>-3x+2  (xeR).
Loi gii 1.

biéukién xeR.

Phuong trinh da cho tuwong duong véi

3(8x3—12x2+6x—1)+10x—5:3(2x2—3x+2)+532x2—3x+2
& 3(2x-1) +5(2x—1)=3(2x" = 3x+2)+5Y2x* - 3x+2
Xét ham sd f(t)=3t3+5t;te]R thi f'(t):9t2+5>O,Vte]R.Tathuduqc

f(2x=1)= £ (Y25 -3x+2) @ 2x-1=32 =352

S8 —12x2 +6x—1=2x"-3x+2 <= 8x’ —14x* +9x-3=0

5 x=1
e (x-1)(8x" —6x+3)=0| | e x=1
8x —6x+3=0
Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Loi gidi 2.
bicu kién x € R. Phuong trinh da cho tuong duong véi

8x° —14x* + ?x—% 2322 —3x+2

< 8x’ —12x* +6x—1-2x —Qx—gzéi/é(2x—l)+2xz—gx+g
37 3 3\3 373

<:>(2x—1) (2 2—%x+%) 2\/;(2 —1)+2x° %xﬁ-%

Dit 2x—1=u;:/2x> —3x+2 = v ta thu duoc hé phuong trinh

u—(2 Z—E Ej—év
3 3) 3 3 3

=>u —-v :év—éu@(u—v)(u2+uv+v2+§j:0.
( 5 19 11) 5 33 3
V|2 - x+—|=Zu
3 3 3
2 2,3 1Y 3 ) 5 R o
» u+uw+v +—=0=|u+—v | +=v° =—= (V0 nghiém).
3 2 4 3

> u=ve2x—1=32x>-3x+2 < 8x° —12x* +6x—1=2x> —3x+2
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3 2 2 x=1
©8x’—14x" +9x-3=0 (x—1)(8x" —6x+3) =0 | o x=1.
8x"—6x+3=0
Két luan phuong trinh da cho c6 nghiém duy nhat x =1.
Nhgnxét. | , ,
Dé xuat hién an so phu dwa vé héphu"ong trinh doi xung loai 2, chung ta tim hé so n.

8x” —14x? +? —E—5\3/2x —3x+2

@(2x+n) —(2x2—?x+2—§nj= \/ (2x+n)+2x ——x+2—§n
;5 14
nwt+—n—2=——
3
Pong nhdat hé s6 {12n-2=-14 < n=-1.
6n’ D_37
33

Bai toan 52. Giai phuong trinh 54x° —60x” +35x-19=53x’ -x+6  (xeR).
Loi gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi

2(27x3—27x2+9x—1)+15x—5:2(3x2 —x+6)+53 3> —x+6
©2(3x-1) +5(3x 1) =2(3x" —x+6)+53x" = x +6
bit 3x —1=u;3/3x> —x + 6 =v ta thu dugc
2u’ +5u =2 —i—5v<:>2(u3 —v3)+5(u—v)=0<:>(u—v)[2(u2+uv+v2)+5]=0.
Xét cac truong hop
» u=v3x—1=Y3xr—x+6 <27 -27x* +9x—1=3x>—x+6
©27% =30x" +10x -7 =0 (x-1)(27x* -3x+7) =0 = x=1.

2
. 2(u2+uv+v2)+5=0<:>(u+%vj +jv2——— (V6 nghié¢m).

Két luan phuong trinh ban dau c6 duy nhat nghiém x =1.
Loi gidi 2.

Piéu kién xeR.

Phuong trinh da cho twong duong voi

273 30x+ﬁ —Q—533x2—x+6
2 2 2

<:>27x3—27x2+9x—1—(3x 2 _17 +1—7j=§i/§(3x—1)+3x2—1—7x+1—7
2 2V2 2 2

2
bit 3x —1=u;3/3x” —x + 6 =v ta thu dugc hé phuong trinh

( 17 17) 5
w—|3x ——x+—|==v

2 2
=u’ -V :gv—%ue(u—v)(uz+uv+v2+§j20.
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Xét cac truong hop

5 1Y 3 5
. u2+uv+v2+—:O<:>(u+—vj +=v* === (V6 nghiém).
2 2 4 2

= u=v3x—1=3x" —x+6 < 27x = 27x +9x—1=3x" —x+6
©27x =30x* +10x-7 =0 (x—-1)(27%" -3x+7) =0 x =1.

Két luan phuong trinh ban dau c6 duy nhat nghiém x =1.
Nhdn xét. . )
Quy trinh dwa vé hé phuong trinh déi xd’ng

27x* =30x2 +? —9—5\3/3 2_x+6

(:)(3)c+n)3 —(3x —%x+6—§nj z\/§(3x+n)+3x2 —%x+6—§n

2
n +5n 6——Q
2 2 17 17\ 5.5 17 17
Pong nhat hé s6 {27n—-3=-30 c>n:—1:>(3x—1)3— 3 ——x+— :—i/—(3x—1)+3x2——x+—.
17 35 2 2 2\2 2 2
M’ +—=—
2
Cdc bai todn tir 53 tré di, van nam trong dang thirc (mx+n)3— \/f mx+n +g( )trong do

f (x) van c6 dang hdng sé, tuy nhién mirc do khé da ndng l1én nguyén do g(x) s€ co dang da thirc bdc ba, bic bon
va cao hon. Moi quy déc gid theo déi cdc thi du dién hinh tiép theo

Bai todn 53. Gidi phuong trinh 4x* —3=3x’ —4x*+x+3  (xeR).
Lai gii

biéukién xeR.

Phuong trinh da cho twong duong véi

X —4x +x+3+4x7 -3=x"—4x’ +x+3+3/x3—4x2 +x+3

SxX+x=x—4x° +x+3+3/x3—4x2 +x+3

Pit Yx* —4x% +x+3 = yta thu dugc
x3+x:y3+y<:>x3—y3+x—y:0<:>(x—y)(x2+xy+y2+l)=0.
Xét hai kha nang

2
<> x2+xy+y2+1:0©(x+%yj +%y2:—1 (Vo6 nghiém).

<> x=y<:>x=%/x3—4x2+x+3 S =x—4x"+x+3
< 4x? —x—3:0<:>(x—1)(4x+3):0<:>xe{—%;l}.

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai to4n 54. Gidi phuong trinh x* + x> + 232 + x> —4x+2+2=6x  (xeR).
Lai gidi 1.

biéukién xeR.

Phuong trinh da cho twong duong véi
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—x3—xz+6x—2:23/2x3 +x?—4x+2

S =X +6x-242x"+x*—4x+2=2x" +x2—4x+2+2§/2x3+x2—4x+2

X +2x=2x" +x7 —4x+2+232x° + x> —4x +2
Pit 2% + x> —4x+2 =y ta thu duoc
x3+2x:y3+2y<:>x3—y3+2x—2y:0<:>(x—y)(x2+xy+y2+2):O.

Xét cac truong hop

. x:y<:>x=%/2x3+x2—4x+2 S =20+ —4x+2 X +x° —4x+2=0

.—1+\/§,—1—«B}

1) (x*+2x=2)=0 1
<:>(x )(x+ X ) @xe{ 5 5

2
Xty +y+2=0 (x+%yj +%y2 =-2 (V6 nghiém).
Két luan phuong trinh d cho ¢6 ba nghiém.
Loi giai 2.
biéukién xeR.
Phuong trinh da cho twong duong voi
—x = x* +6x-2 :23/2x3 +x° —4x+2

o X —(2x3+x2—6x+2)=2%/2x+2x3 +x2—6x+2

Pat x= u;i/ 2x” + x> —4x+2 =v ta thu duoc hé phuong trinh

u’ —(2)63 +x2—6x+2):2v
=u -V =2v—2u<:>(u—v)(u2+uv+v2+2):0.
v —(2x3+x2—6x+2):2u

Xét cac truong hop sau

v u:v<:>x:%/2x3+x2—4x+2 S =2+ -4x+2e X +x7—4x+2=0

1.—1+\/§_—1—\/§}

@(x—l)(x2+2x—2):0<:>xe{ 5 5

2
v u2+uv+v2+2:0<:>(u+%vj +%v2:—2 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai ton 55. Gidi phuong trinh 7x* +3x* —8 =x’ =3x’ +2x+8  (xeR).
Lai gii

biéukién xeR.

Phuong trinh da cho twong duong véi

70 4362 =84+ =32 +2x+8 = x> —3x2 + 2x +8+3x* —3x2 +2x+8

<:>8x3+2x:x3—3x2+2x+8+3/x3—3x2+2x+8
Xéthamsd f(t)=£ +t;teRthi f'(¢)=3¢+1>0,V¢ e R, ham s6 lién tuc va dong bién trén R.
Ta thu duoc

f(2)c)=f(3/x3 —3)c2+2x+8)<:)8)c3 =x-3x"+2x+8
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& 7x +3x" —2x-8=0 < (x—1)(7x" +10x+8) =0 <= x =1

Két luén phuong trinh d cho c6 tap nghiém S ={1}.

Bai toan 56. Giai phuong trinh 5x° + x> +10x -2 = 73/3x3 —x*+4x+2 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

(2x) = (3x" +x7 =10x+2) = 73/7.2x 432" + 2> ~10x+2..

bt 2x =u;3x’ + x> —10x + 2 = v ta thu duoc hé phuong trinh

u3—(3x3+x2—10x+2)=7v
=u - =7v—7u<:>(u—v)(u2+uv+v2+7):0.
v3—(3x3+x2—10x+2):7u

Xét cac kha nang

0 u=ve 2= —x +4x+2 < 8x’ =3x —x* +4x+2
&5 +x" —4x—2=0< (x—1)(5x" +6x+2) =0 x=1.

2
o u2+uv+v2+7=0<:>(u+%vj +%v2:—7 (V6 nghiém).

Két luén phuong trinh ban dau c6 nghiém duy nhat S ={1}.
Nhdn xét.
Trong trueong hop g(x) =ax’ +bx’ + cx +d ta c6 dang thirc phirc tap hon mét chiit

(mx+n)3—(ax3+bx2 +cx+d)=f(x){/f(x)(mx+n)+(ax3+bx2+cx+d).

Pé y rang van c6 s don gidnf(x) =Tnén

(mx+n)3 —(ax3+bx2 +cx+d):73/7(mx+n)+(ax3+bx2 +cx+d).

m -3=5 {m=2
=

Rorang a=3;b=1=
Tm+c=4 c=-10

Khi do thu dwoc (2x+n)3 —(3x3 +x? —10x+a’):7{/7(2x+n)+(3x3 +x? —10x+d).

n'—d=-2

:>n3+7n:0<:>n:0:>(2x)3—(3x3 +xz—10x+2):73/7.2x+3x3+)c2 —10x+2.
Tn+d=2

Suy ra {

Bai to4n 57. Gidi phuong trinh 46x° —14x> —9x -8 =5Y4x’ +7x* +12x+4  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

2(3x) +5.3x = 4%’ + 77 +12x+ 4+ 5Y4x + 757 +12x+4 .

Xéthamsd f(t)=2 +5ttacd f'(¢)=6t+5>0,Vt € R, ham s6 lién tuc va dong bién. Ta thu dugce

f(3x):f(3/4x3 +7x° +12x+4)<:> 27x =4x’ +7x* +12x +4

© 23’ -7x —12x-4=0 < (x-1)(23x° +16x+4) =0 = x =1

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Loi gidi 2.
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Piéu kién xeR.
Phuong trinh da cho twong duong voi

23x° —7x2 —gx—4:§%/4x3 +7x2 +12x+4

& (3x)° _(4)63 +7x° +%x+4j=§i/§.3x+4x3 +7x° +%x+4

Pat 3x = u;3/4x3 +7x” +12x +4 = v ta thu duoc hé phuong trinh
u3—(4x3+7x2+2x+4j:§v
2 2 :>u3—v3=§v—§u<:>(u—v)(u2+uv+v2+§j:0.
v3—(4x3+7x2+2x+4j:§u 2 2 2
2 2
Xét cac truong hop

s u=ve3x=Y4c + 700 +12x+4 & 27 = 4% +7x° +12x+ 4
© 23’ 7% —12x -4 =0 (x—1)(23%° +16x+4) =0 = x=1.

5 1Y .3 5
. u2+uv+v2+—:0<:>(u+—vj +=v* == (V6 nghiém).
2 2 4 2

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.
Nhdn xét. ‘
Bai toan 5o 57, thao tac dat an phu dwa vé hé phuong trinh can chu y mot chut.

Dang thurc (mx—i—n)3—(ax3+bx2 +cx-|—af):f(x){/f(x)(mx—i—n)+(ax3+bx2 +cx+d).

Do f(x)55:>(mx+n)3 —(ax3 +b)cz+cx+d):5{/5(mx+n)+(ax3 +bx2+cx+d).

Cac phwong an dwa ra nhu sau
Phuong an 1.

(Logi, hé s6 mg 7).

Sm+c=12 Sm+c=12

; , P—4=46 =50
Béngnhdta:4;b:7:>{m "
Phuwong an 2. )

Chia hai vé cho cdc woc cua 46, chang han don gian gian woc cho 2 thu duoc

23x° = 7x2 —%x—4 :%%/4)3 +7x2 +12x+4.

Béﬁf(X)E :>(mx—i—n)3 —(ax3 +bx* +cx+d)=§§/§(mx+n)+(ax3 +bx? +cx+d) .

N | w»

m —4=23 m=3

Pong nhat a=4,b=7= 5 = 9
5m+c:12 c=§

Thu dwoc (3x+n)3 —(4)63 +7x° +%x+dj=§i/§(3x+n)+(4x3 +7x° +%x+dj.

n'—d=-4 5
Tiép tuc tim n va d, dong nhdt 5 >n+=n=0=>n=0.
§n+d=4 2

Do d6 ta cé ldp ghép (3x)3 —(4)63 +7x° +§x+4j :gi/g.3x+4x3 +7x +§x+4.
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Bai toan 58. Giai phuong trinh 21x° —15x° +11x-3=73x’ +5x* +x+1  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

3(2x) +7.2x=3(x" + 527 +x+1)+ T/ +5x7 +x+1.

Pit 2x =u;/x* +5x* + x+1 =v ta thu dugc

3uP +Tu =3 +7vc>3(u3 —v3)+7(u—v)=0<:>(u—v)[3(u2 +uv+v2)+7]

0.

2
. 3(u2+uv+v2)+7:0<:>(u+lv) +§vz=—Z (V6 nghiém).
2 4 3

P =S 2=+ x4+l &8 =X +5x° +x+1 o Tx =55 —x—1=0
x=1
Sx=1.
6x> +(x+1)" =0
Két luan phuong trinh da cho c6 nghiém duy nhat x =1.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi

@(x—l)(7x2+2x+1):0<:>{

7x® —5x? +Ex—1:zi/z.2x+x3 +5x% —Ex+1
3 3V3 3

< (2x) _(’CS +5x° —Ex+1j =Zi/z.2x+x3 AL
3 3V3 3
Dbt 2x = u;/x’ +5x* + x+1 =v ta thu dugc hé phuong trinh

u —(x3 +5x° —Ex+1)=zv
3 3

=u’ -V :;(V—u)c(u—v)P(uz+uv+v2)+7] 0.

v —(x3 +5x° —%x+lj=—u

2
o 3(u2+uv+v2)+7:0<:>(u+lv) +§vz=—Z (V6 nghiém).
2 4 3

0 U=v&S2x=AX +5 +x+1 S8 =X’ +5x" +x+17x =5x* —x—1=0
(x=1)(7x" +2x+1)=0 o 1
S (x— X +2x+1)=0& <x=1.
6x* +(x+1)" =0
Két luan phuong trinh d cho ¢ nghiém duy nhit.
Nhin xét. ) )
Dé xuat hién an phu ta xu ly twong tw bai toan so 57.

Dang thirc (m)c+n)3—(ax3+bx2 +cx+d)=f(x){/f(x)(mx+n)+(ax3+bx2+cx+d)

Do f(x)z7:>(mx+n)3—(ax3 +bx’ —i—cx—i—a’):7{/7(171x+n)—i-(ax3 +bx’ +cx+d) .

Cdc phwong an dwa ra nhw sau
Phwong an 1.

(meEZ).

Tm+c=1 Tm+c=1

. . o1=21 =22
Béngnhdtazl;b:S:{m :{m
Phwong an 2.

Chia hai vé cho cdc wéc cia 21, chang han don gian gian wéc cho 3 thu dwoc
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7x® —5x° +13—1x—1:g\3/x3 +5x° +x+1.

Dé y rang f(x)E mx+n (ax3+bx2+cx+d):%i/§(mx+n)+(ax3+bx2+cx+d).

wl\l

-1=7 m=2

Béngnhcftazl;b=5:> 7 = 11
gm—i-c:l c:—?

Khi dé thay vao, ta cé (2x+n)3 —(x3 +5x2 _%)H_dj :;i/g.(2x+n)+x3 +5x2 —%x+d )

nw—d=-1
Tim n va d, dong nhat < 7 i 4L n=0 n=0. Do dé c6 bién ddi
§n+d=1 3

7x® —5x? +Ex l—zi/z.2x+x3+5x2—ﬂx+l
3 3V3 3

@(2)()3_()53 +5x2 _%x+1j:§i/§'2x+x3+5X2—%x+1

Bai toan 59. Giai phuong trinh 24x° +4x” +10x-16=1 13/2)63 ~x"+3x+4 (x € ]R) .
Loi giai.
biéu kién x € R. Phuong trinh da cho tuong duong véi

6x° +x2+§x—4:17413/2x3 —x*+3x+4

& (2)6)3 —(2)63 —-x —§x+4j =E§/E.2x+2x3 —-x —§x+4
2 4\ 4 2
Pit 2x = u;32x° — x* + 3x + 4 = v ta thu dugc hé phuong trinh

u’ —(2)63 -x° —§x+4jzﬂv
2 4

—(2)63 —x? —§x+4j=£u
2 4

=u’ -y :Ev—%u @(u—v)(u2+uv+v2+%j=0.

2
> u2+uv+v2+£:0c> u+lv +3 2:—2 (V6 nghiém).
4 2 4 4

> u=ve =2 - +3x+4 & 8x° =2 —x’ +3x+4
©6x +x° —3x-4=0 (x-1)(6x" +Tx+4) =0 x=1.
Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

Nhdn xét. i
Doi voi bai toan nay, dé xudt hién an phu, chung ta thao tdac tLrO’ng tw bai todan 58

mx +n ax® + bx’ +cx+d f mx+n +(ax’ +bx* +cx+d) .
(me+n)' F ) +{ )

Do f(x)sll:(mx+n)3—(ax3+bx2+cx+d :11{/11 mx+n)+(ax +bx’ +cx+d).
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(msEZ).

llm+c=3 1lm+c=3 llm+c=3

. : —a=24 P-2=24 =26
Phwong an 1. Béngnhdta:2;b:—1:>{m ¢ & " = "
Phuong an 2.
Thiee hién chia ca hai vé cho wéc dwong (khac 1 va 24) ciia $6 24. Tuy nhién 24 ¢6 khd nhiéu wéc dLrO’ng bao gom

2:4;6;8:12. Tuy nhién théng qua mot sé bai todn dién hinh c6 1é ching ta da manh nha dwoc ¥ d6 ndo dé. Dé y

rang luén cé6 a=2;m*—a=k=m’ =k+2. Do dé dinh hinh hiéng di xdc dinh sé nguyén k sao cho k+2la ldp
phirong ciia mot s6 tir nhién va k la wéc dwong ciia 24. RG rang thay ngay k =6. Do d6 chia hai vé cia phirong
trinh cho 4 ta co

6x3+x2+§x—4223/2x3 —x*+3x+4.

Do f(x)zljrl:(mxwLn) (ax +bx* +cx+d \/— mx+n)+(ax +bx’ +cx+d)

m=2a=2

11 m=2a=2

qmres? 5 5 1111 5
Nhu vdy Sde=—= :>(2x)3— 2%’ —x*—=x+4 :—i/—.2x+2x3—x2——x+4.

w—d=—4 2 2 a4 2

11 n=0;d=4

X”Z"Fd 4

Bai ton 60. Gidi phuong trinh x* —6x> +12x—7 =/—x’ + 9> = 19x+11  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
& X =37 +3x-1+2(x+1) == + 927 = 19x + 114+ 23—x* +9x% —19x +11

<:>(x—1)3+2(x—1)=—x3+9x2—19x+11+23/—x3+9x2—19x+11 (*)
Xéthamsd f(t)=£'+2t taco f'(t)=3+2>0VteR.
Do vy ham so f (¢)lién tuc va dong bién trén R . Khi d6

()= /£ (x=1) =/ (Y=x 9" ~19x +11} e x =1 == 492" ~19x +11
o x’ =37 +3x—1==x"+9x" —19x+11< x* =61’ +11x -6 =0 < (x—1)(x-2)(x-3) =0= x e {1;2;3} .
Thir 1ai ba gia tri trén déu thoa mén phuong trinh ban dau. Két luan tap hop nghiém § = {1; 2; 3} .
Loi gidi 2.
biéukién xeR.

Dit Y-x* +9x —19x+11 = yp = —x* +9x> —=19x +11 = *. Ta thu dugc hé phuong trinh
X —6x"+12x-T7=y 2x° —12x° +24x—14 =2y
{—x3+9x2—19x+11:y3 C:){—x3+9x2—19x+11:y3
Thuc hién cong timg vé hai phuong trinh cta hé ta co
X -37 4 3x -1+ 2(x+1) =y +2y & (x-1) +2(x-1) =y  +2y (D).
t=y
P +ty+y*+2=0

° t=y<::>)c—1:%/—x3+9x2 —19x+11 < x* —6x° +11x—6:0c>(x—l)(x—2)(x—3):O:>xe{1;2;3}.

bat x—lzt:(1)<:>t3+2t=y3+2y<:>(t3—y3)+2(t—y):0<:>(t—y)(t2+ty+y2+2)<:>
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2
. t2+ty+y2+2=0<:>(t+%yj +%y2=—2 (V6 nghiém).

Thur lai ba gia tri trén déu thoa man phuong trinh ban dau. Két luan tap hop nghiém S = {l; 2; 3} .
Lo‘t gidi 3.
biéu kién x € R. Phuong trinh da cho tuong duong véi

2% —12x7 +24x—14 = 23/—)63 +9x —19x +11

e (x-1) —(=x*+9x° —21x+13)=23/2(x—1)+(—x3 +9x* —21x+13)

Pit x—1=u;3—x* +9x* —19x+11 = v ta thu dugc hé phuong trinh
' —(—x" +9x* ~21x+13)=2v U=y

:>u3—v3=2v—2u<:>(u—v)(u2—uV+v2+2)<:> 5 5

v =2u+(—x" +9x* ~21x+13) W —uy+v’ +2=0

e y :v<:>x—1:%/—x3 +9x* —19x+11 < x° —6x2+11x—6=0©(x—l)(x—2)(x—3):0:>xe{1;2;3}.
2
o +uv+v2+2:O<:>(u+%vj +%V2 =-2 (V6 nghiém).

Thr 1ai ba gia tri trén déu thoa mén phuong trinh ban dau. Két luan tap hop nghiém § = {1; 2; 3} .
Nhdn xét.
» Loi gidai 3 dya theo motip su dung an phu dwa vé hé phwong trinh doi xumg logi 2, trudc do ¢ nhdn hai ve
phuwong trinh ban dau voi hang so 2, co su khdc biét so voi cac phwong trinh twong tu trudc, mac du ve trdi
la da thire co thé phan tich vé dang lap phwong ! Vi sao lai thé ?

Thém mét lan cdc ban chii ¥ dang tong qudat (mx + n)3 - \/f mx + n + g( )

Lién hé véi bdi todn goc x* —6x> +12x—7 = 3/—)c3 +9x” —19x+11.
O day f (x) = 11a mét hang sé, giam nhe tinh todn cho chiing ta, nhung thuc té ¢é don gian hay khéng ?

Gid du vé trdi phan tich dang (x-i—m)3 —(ax2 +bx+c). Suy ra trong can cdn cé 1{/1()6+111)+(cm2 +bx+c).

Nhu vay khong thé xudt hién dwoc da thire bdc ba trong can !
DPiéu nay chiing t6 rang phwong dn g(x)ld mét tam thirc ax® +bx+c bdt kha thi, hop Iy hon la mét da

thire bdc ba, va f(x) van la nhi thire bdc nhat.

Dé y mot chiit biéu thire phia trong can (dé bai), t6i thiéu ta can cé k{/k(mx + n) + (—x3 +ax’ +bx+ c) .
Trong do {cld hé s70”' nguyén sé nh?dn vdo hai vé ciia pifu"ong trinh goc.

Khong mat tinh tong quat, co thé gia s k>0, cuthé k#l,keZ—=k>2

Tié’p tuc lién hé vé trai: (mx + n)3 —(—x3 +ax® +bx+ c) )

RG rang néu m<0thi hé s6 ciia hang tir chita x*nhd hon 1, trong khi d6 véi k > 2 thi hé sé cua hang tir

chita x* bén vé trdi toi thiéu bang 2. Suy ra rang m>1, ciing tirong dwong véi k>2.
Str dung dong nhat

(mx+n)3 —(—x3 +ax’ +bx+c):k{/k(mx+n)+(—x3 +ax’ +bx+c) :k(x3 —6x7 +12x—7)

Ta thiét lap dwoc hé thirc m® +1=k . Thir chon lan lwot cdc giatri k= 2,9,28,...thdy ngay k =2 thoa man.
Két qud la thu dwoc loi gidi 3 nhur trén.
o Neu su dung dong nhat twong tw cac loi gidi trudc thi

(mx+n) (ax +bx’ +cx+d \/f mx+n (ax3+bx2+cx+d)
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f(x) =la=-1b=9 :>(mx+n)3 —(—x3 +9x7 +cx+d) ={/(mx+n)+(—x3 +9x7 +cx+d).
Dé thdy rang m* +1=1=>m =0 (Loai). Do vdy can nhdn hai vé ciia phirong trinh véi hé sé k, tirc la
k(x3 —6x° +12x—7) = k=2 +9x7 —19x +11

:>(mx—i—n)3—(—x3+9x2 —i—cx+af)=k{/k(mx-|-n)+(—x3 +9x2+cx+d)

m+1=k
LA ga A £ , n—d=-Tk e e , A
Thiet lap dong nhat thirc twong tu ta thu dwoc loi giai 3 phia trén.
km+c=-19
kn+d =11

Tai liéu nho nay trong tam dat an phu dua vé hé phuwong trinh va mot s6 kién thire co ban lién quan, mot bai toan
tat yeu con nhiéu huong giai doc dao va bat ngo khac, cdac ban tuy nghi lya chon va sang tao phu hop cho minh, vi
kho tang kién thirc luon luon vo tan, chan troi khoa hoc mai la bao la !

Bai todn 61. Gidi phuong trinh 52x° +61x—107=33x =27x’ ~17x+51  (xeR).
Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi

54x* = 54x% +27x-5=2(x* = 27x% =17x+51)+ 3/x’ =272 ~17x+51

& 2(3x-1) +3(3x-1)=2(x" =272 ~17x+51)+3x" ~27x" ~17x+51 ()
Xéthamsd f(t)=26 +3t;te Rtacd f'(t)=6t"+3>0VseR. Suy ra ham sé lién tuc va dong bién trén R .

(+) & / (3x=1)= £ (Y& =270 =172+ 51) & Br=1 =& 274 ~ 17+ 51

©27% =27 +9x—1=x" =27’ ~17x+51 & P +x-2=0 (x—1)(x’ +x+2)=0=>x=1.
Th lai, phuong trinh da cho c¢6 nghiém duy nhat x=1.
Loi gidi 2.
biéukién xeR.
bat i/x3 -27x* -17x+51=y = x> -27x* —=17x+51=y’. Ta thu dugc hé phuong trinh
52x° +61x—107 =3y 52x° +61x—107 =3y

{x3—27x2—17x+51:y3 ©{2x3—54x2—34x+102:2y3

Thue hién cong timg vé hai phuong trinh cta hé ta co
54x° ~54x* +27x-5=3y+2y" & 2(3x—1) +3(3x—1)=2)" +3y

bat 3x—1=¢ thi
t=y

2#+3t:2y3+3y@2(t3—y3)+3(z—y)=0@(t—y)(2z2—2zy+2y2+3)®[2t2_Zly+2y2+3:0

o 1=yo3x-1=3r 27 —17x+51 & X +x-2=0 6 (x—1)(x* +x+2) = 0= x=1.

o 27 -2y+2y*+3=01 - 2y+ Y+ +y* +3=0 (1-y) +2 +y* =3 (VO nghiém).

Thir lai, phuong trinh d& cho c6 nghiém duy nhit x=1.
Nhdn xét. ]
Bai toan so 61 néu dé xuat hién an phu dwa vé hé phwong trinh, chung ta can chia hé so

(mx+n)3—(ax3 +bxz+cx+a’):f(x){/f(x)(mx+n)+(a)c3 +bx? +cx+d).
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Do a=1m’ —a=52=m’ =52+1=53 (Loai).
Gid dinh a =1;m’ m’ =k+1. Vi k|52,k e N= k €{2;4;13;26}, dé thdy k =26 = m=3. Nhu vdy
chia hai vé cho hang so 2 thu dwoc

52 +61x—107 = 33x* = 27x* —17x +51

107 . 3 5

nw-d=—— nw+—n=—— n=-1
A Ao1A A 2 2 43
bong nhat hé so6 3 = 3 = J 1()5:>c:—7.Suyra
~n+d =51 ~n+d =51 Ty
2 2
(3x—1) (x -27x 2—ﬁx+ﬁj233§(3x+n) X’ —27x° —ﬁx+ﬁj
2 2 2\2 2 2
=270 2T 1 0x -1 27 o 1 3\/3(3x 1)+x-27x° B
2 2 2\2 2 2

Bai todn 62. Gidi phuong trinh 2x° +3x> + 2x—4=2x" +3x> +6x+16  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

6x° +9x% +6x—12 =332x* +3x> + 6x+16

& 8" +1207 +6x+1- (22 +3x7 +13) =333 (2 +1) + 22" +3x> +13

& (2x+1) = (20" 4327 +13) =333 (2 +1)+ 20" +3x7 +13

Dit 2x+1=u;3/2x +3x> +6x+16 = v ta thu dugc hé phuong trinh

u3—(2x3+3x2+13):3v
=u -V =3v—3u<:>(u—v)(u2+uv+v2+3):0.
v’ —(2x° +3x° +13) =3u

n u=ve 2x+1 =28 432 4 6x+16 < 8% +12x% +6x+1=2x" +3x> +6x+16
© 6x° +9x7 ~17 =0 (x-1)(6x7 +15x+17) =0 = x=1.

2
WtV +3=0o (u +%vj +%v2 = -3 (V6 nghiém).
Két luan phuong trinh da cho c6 duy nhat nghiém x=1.

Nhdn xét. .
Bai toan so 62 chung ta van sw dung dong nhat thiec nhw thu“o‘ng lé

mx+n ax® + bx’ +cx+d f mx+n +(ax’ +bx* +cx+d
(men)' qor + )

:>(mx+n)3 —(2)63 +3x7 +cx+d)={/(mx+n)+(2x +3x° +cx+d)

m-2=2 {m3:4
=

(m 3 Z). Truong hop gitr nguyén bi logi.
m+c=06

RO rang { 6
m+c=

Nhue viy la ¢é nguy co phdi nhdn thém hang so, sé phirc tap ddy, can hét sire binh tinh nhé, binh tinh nhé.
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k(22" +332 +2x—4)=k%/2x3 1332 +6x+16

:>(mx+n)3—(2x3+3x2+cx+d):k§/k(mx+n)+(2x3+3x2+cx+d)

Ta c6 m* =2 =2k = m® =2k +2nén m phdi la sé ldp phwong chan. Chon k =3 = m=2. Thu dwoc
6x° +9x> +6x—12 = 33/2x* +3x> + 6x +16
@(2x+n)3—(2x3+3x2+d):3{/3(2x+n)+2x3+3x2+d

n—d=-12 n +3n=4 e

Pong nhat thirc {3n+d =16 < {12n=12 @{d;w

34n-3=9 3n+d =16

Suyra (2x+1) = (227 432 +13) = 333 (2 +1)+ 20" +3x7 +13 .

Bai toan 63. Giai phuong trinh x° +2x” +x—1= i/x3 —2x" +13x+15 (x € R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi
73 +14x° +7x =7 =7’ = 2> +13x+15

8’ +12x" +6x+1—(x* -2 —x+8):7{/7(2x+1)+(x3—2x2 —x+8)

<:,>(2x+1)3—(x3—2)62—x+8):7§/7(2x+1)+(x3 —2x2—x+8)

Pat 2x+1= u;i/x3 —2x” +13x+15 =v ta thu dugc hé phuong trinh

u3—(x3—2x2 —x+8)=7v
=u -V :7v—7u<:>(u—v)(u2 +uv+v2+7)=0.
v3—(x3—2x2 —x+8)=7u

v u=v<:>2x+1=%/x3—2x2+13x+15 & 8%’ +12x7 +6x+1=x" —2x> +13x+15
& 7% +14x* = Tx—14=0 < x* +2x" —x-2=0 < (x* +1)(x-2) =0.

2
4 u2+uv+v2+7=0<:>(u+%vj +%v2:—7 (V6 nghiém).

Két luan phuong trinh dd cho ¢6 nghiém duy nhat x=2.
Nhin xét. 3 . )
Bai toan so 63 chung ta van sw dung dong nhat thirc nhu thuong lé

(111)C—i—11)3—(c1)c3+l)x2 +cx-|—d):f(x){/f(x)(mx—i—n)+(ax3+bx2 +cx+d)

:>(mx+n)3 —(x3 -2x° +cx+af)={/(mx+n)+(x3 -2x° +cx+d).
m —1=1 @{nf =2

(m ¢ Z) . Phuong dn thdt bai.
m+c=13

Ta ¢ dong nhdt a=1;b=-2=
m+c=13

Xoay chuyén theo phwong dn nhdn thém hé s6 k k()c3 +2x% + x—l) = k%/xg’ —2x* +13x+15. Pua vé

(mx+n)3 —(ax3 +bx’ +cx+d):k{/k(mx+n)+(ax3 +bx? +cx+d)

:>(mx+n)3 —(x3 —2x2+cx+a’):k{/k(mx+n)+(x3—2x2 +cx+d)
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Ré rang a=1b=-2;m*> —1=k < m® =k +1. Chon ldp phiong nhé nhdt bang 8 (Loai trirong hop 0) thi
k=7:>m=2:>7x3+14x2+7x—7=7%/x3 —2x> +13x+15

<::>(2x+n)3—(x3 —2x2+cx+a’):7{/7(2x+n)+(x3—2x2 +cx+d)

n—d=-7 n+7n=8
Tn+d =15 n=1 n=l
\ , +d = =
Dong nhat " & &e=-1
34n+2=14 c=-1 g3
14+c¢c=13 Tn+d=15

Suy ra (2x+1)3 —(x3—2x2 —x+8)=7{/7(2x+1)+(x3 —2x’ —x+8).

Bai to4n 64. Gidi phuong trinh 4x* —4x> + x+1=33x’-3x*+21x-13  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

24x° —24x> +6x+6 = 6%/3)63 ~3x* +21x-13

& 27x0 =277 +9x—1—(3x3 ~3x? +3x—7)=6g/18x—6+(3x3 ~3x° +3x—7)

& (3x-1)" —(3x =32 +3x-7) = 63/6(3x—1) + (3" ~3x +3x-7)

bat 3x—-1= u;i/?:x3 —3x” +21x-13 =v thu duoc hé phuong trinh

u3—(3x3—3x2+3x)=6v
=u -V :6v—6u<:>(u—v)(u2+uv+v2+6)=0.
v3—(3x3—3x2+3x)=6u

@ u=vo3r—1=3x" —3x> +21x—13 © 27x° —27x* +9x— 1 = 3x> = 3x* + 21x 13
©24x’ —24x" —12x+12=0 & 2x’ - 20" —x+1=0 < (2" +1)(x-1) =0 <> x=1.

2
o u2+uv+v2+6=0<:>(u+%vj +%v2 =—6 (V06 nghiém).

Két luan phuong trinh da cho ¢6 duy nhit nghiém x =1.
Nhin xét. . )
Bai toan so 64 nay, phwong an nhan thém hang so cting dwoc lva chon

(111)C—i—11)3—(c1)c3+l)x2 +cx-|—af):f(x){/f(x)(mx—i—n)+(ax3+bx2 +cx+d).

Ap dung (mx—i—n)3 —(3x3 -3x —i—cx-i—a’):{/(mx—i—n)+(3x3 —3x +cx+d).

Dé thdy m* =3 =4 < m’ =7,m & 7. Nhin thém hé sé ta c6 k(4x3 —4x2+x—i-1):ki/3x3 —3x% +21x—13, quy vé

(mx+n)3—(3x3—3x2+cx+d)=k§/k(mx+n)+(3x3—3x2+cx+d).
Ta cé6m® =3 =4k = m® = 4k +3. Nhe vdy m la s6 ldp phiong 16, dé thdy don gidn nhdt
24x* —24x% +6x+6 = 63/3x° —3x” +21x—13
(3x+n)3—(3x3 —3x2+cx+d):6{/6(3)c+n)+(3x3 —3x’ +cx+d)

k=6=>m=3=
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nw—-d=6

6n+d=-13 n+6n=-7 n=-1
Pong nhat hé s6 {3.9n+3=-24<{c=3 &dc=3

33n° —c=6 on+d=-13 =-7

18+c=21

Bai toan 65. Giai phuong trinh x° +7x” +11x+6 = 3/3x3 +x7+9x+12 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

5x° +35x% +55x+30 = 53/3%° + x° +9x +12

& 8x" +36x7 +54x+27 (32" + 2% —x—3) = 510 +15+3x + x> ~x -3

<::>(2)c+3)3 —(3)c3+)c2 —x—3):5{/5(2x+3)+3x3 +x*—x-3

Pat 2x+3 =u;3/3x3 +x° +9x+12 =v ta thu duoc hé phuong trinh

u3—(3x3+x2—x—3):5v
=u -V :5v—5u<:>(u—v)(u2+uv+v2+5)=O.
v3—(3x3+x2—x—3):5u

Xét cac truong hop

U= ve 2543 =3 2 +9x+12 <> 813 +36x +54x+27 = 3% + x> +9x +12
S5 43502 +45x+15=0 = X +7x* +9x+3=0

& (x+1)(x* +6x+3) =0 xe{-1;-3+6;-3- 6}
) ) 1Y 3, N
"y Hu+v +5=0 u+5v +Zv =-5 (V6 nghiém).

Két luan phuong trinh d3 cho c6 ba nghiém nhu trén.
Nhdn xét.

k(x3+7x2+11x+6)=k%/3x3+x2 +9x+12

<:>(mx+n)3—(3x3-|-x2 +cx-|—a’):ki/k(mx+n)—i—(3x3+x2 +cx+d)

Taco m*-3=k=>m’ :k+3:>ke{—2;5;24;...}nén chon k=5=>m=2.

Bai todn 66. Giai phuong trinh x° +x” +1= 3/4x3 —12x" +252x +1 (x € ]R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi
60x° +60x + 60 = 603/4x* —12x* +252x +1

€ 64x° +48x” +12x+1—(4x" —12x* +12x—-59) = 60{/60(4x+1)+(4x3 —12x* +12x-59)

& (4x+1)" = (4’ —12x° +12x—59) = 60{/60(4x+1)+(4x3 ~12x* +12x-59)

Dit dx+1=u;3/4x* —12x7 +252x +1 = v ta thu duoc hé phuong trinh
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w —(4x3 1242 +12x—59) - 60v

=u’—v' =60v—60u @(u—v)(u2+uv+v2+60) 0.

v —(4x3 12 +12x—59) — 60u

v u :v<:>4x+1:%/4x3—12x2+252x+1 S 64x° +48x7 +12x+1=4x> —12x* +252x +1

1_—1+\/ﬁ_—1—\/ﬁ}
3 2 3 M

<:>60x3+60x2—240x=0<:>x(x2+x—4)=0<:>xe{ :

2
v u2+uv+v2+60:0<:>(u+%vj +%v2 =-60 (V6 nghiém).

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai todn 67. Gidi phuong trinh x* — x>+ x+1 =11 =11’ +41x-33  (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong véi

16x° —16x> +16x+16 =16311x° —=11x> + 41x—33
& 27x —27x° +9x—1—(11x3 115 —7x—17)=16#48x—16+11x3 “11x? = 7x-17

& (3x-1) ~(11x" ~11x* = 7x—17) = 163/16(3x~ 1) + 1 1x’ =1 1x* = Tx~17

Pat 3x-1= u;i/l 1x’ —11x* +41x—33 = v ta thu duoc hé phuong trinh

' = (11" —11x* = 7x~17) =16v
=u -V =16v—16u <:>(u—v)(u2 +uv+1? +16)=0.
v —(11x° 11" = 7x—17) = 16u

o u=ve3x—1=Y11x —11x* +41x-33 < 27 —27x> + 9x—1 = 1 1x’ — 1 1x* +41x-33
©16x" 163" =32x+32 =0 x’ —x* —2x+2 =0 (x—1)(x* =2) =0 = x e {23142}

2
o u+u+v+16=0< (u +%v] +%v2 =—16 (VO nghi¢m).
Két luan phuong trinh ban dau co tap nghi¢m § ={—v/2;1;v/2}.

Nhdn xét.
Trong bai todan 66, ‘dé) xud’t‘ hién’d)n phu dua yé hé phuwong trinh doi xung loai 2 ching ta da nhan hai Vvé clia
phuwong trinh ban dau voi hang so 11. Chac chan cac ban hoc sinh da rat quen thugc.

m —11=k o m’ =k+11= k e{-10;-3;16;..} => k =16.

C6 thé néi nén wu tién chon hang sé nguyén dicong dé giam thiéu sy phirc tap tinh todn.

Bai toan 68. Giai phuong trinh x° +x* +x=34x’ +14x+9  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

8x° +8x” +8x=834x* +14x+9

& 8 +12x7 +6x+1- (43— 2x +1) = 838(2x +1) + 4x> ~2x+1

& (2x+1) —(4x" —2x+1) =83/8(2x+1) +4x> — 2x +1
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Dit 2x+1=u;/4x” +14x+9 = v ta thu dugc hé phuong trinh

' —(4x" —2x+1)=8v

=u'—v' =8v-S8u <:>(u—v)(u2 +uv+v2+8):O.

v —(4x2—2x+1)=8u

o u=v 2x+1=34x* +14x+9 < 8x* +12x* +6x+1=4x> +14x+9
<81 +8x" —8x—8=0 (x+1)’ (x—1)=0 = xe{-L1}.

2
o u2+uv+v2+8:O<:>(u+%vj +%v2:—8 (V6 nghiém).

Két luan phuong trinh da cho ¢ hai nghiém x=—-1;x=1.

Nhdn xét. i . )

Bai toan nay dwoc de cdp nham nhdc lai dang don gian khi da thure trong can thirc co dang tam thirc bac hai, tuy
nhién cé két hop nhan hai vé véi hang s6 8. Chit y dong nhdt hé s6 m> =k =>m’ =k =k e {—8; L; 8;...}. RO rang
truong hop k =1trung bai toan, thir voi k =8thi m =2 nén thu dwoc

8()c3 +x° +)c)=8\3/4x2 +14x+9

<::>(2)c+n)3 —(4x2 +cx+d):8{/8(2x+n)+(4x2 +cx+d)

3

2n' —c=
O:>n:d=1; 3.2 —c 8:>c:—2.
16+c=14

Pong nhat "
8n+d=9

Bai toan 69. Gidi phuong trinh (x—1)(3x” —4x—1)=/9x" +36x-44—-1  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

3x —7x° +3x+2=x/9x" +36x— 44

< 27x —63x* +27x+18=93/9x% +36x — 44

@27;8—54x2+36x—8—(9x2+9x—26):9%/17x—18+9x2+9x—26

& (3x-2)" —(9x* +9x-26) = 939(3x ~2) + 9x> +9x - 26

bit 3x—2=u;3/9x* +36x—44 =v ta thu duoc hé phuong trinh
u3—(9x2+9x—26):9v
=u -y =9v—9uc>(u—v)(u2+uv+v2+9)=0.
v3—(9x2+9x—26):9u
0 u=ve3x—2=39x? +36x—44 < 27x> —54x* +36x—8 =9x> +36x—44

< 27x° —63x° +36=0<::>9(x—1)(3x2 —4x—4):0<:>xe{—§;1;2}.

2
o u2+uv+v2+9=0<:>(u+%vj +%v2=—9 (V06 nghiém).
Két luan phuong trinh ban dau c6 ba nghiém ké trén.

(x—l)(4x2 —3x+1) _

32 +10x—11-1

Bai toan 70. Giai phuong trinh

(xeR).

Loi gidi.
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Pidu kién Y2x? +10x-11 ;t%.

Phuong trinh da cho twrong duong voi
4x’ —7x" +4x-1=3/2x" +10x-11 -1
o dx’ —Tx +4x+3=32x7 +10x—11
< 8x° —14x> +8x+6 = 63/2x* +10x—11

& 8x° —12x7 + 631~ (22"~ 2x~5) = 6412x~ 6+ 22" ~ 2x =5

& (2x-1) (22" =2x=5) =63/6(2x — 1)+ 2x* ~2x -5

bit 2x —1=u;/2x* +10x —11 = v ta thu duoc hé phuong trinh
u’ —(2x2—2x—5)=6v
=u - :6v—6u<:>(u—v)(u2 +uv+v? +6)=0.
v —(2x2—2x—5)=6u
» =y 2x—1=32x"+10x—11 < 8x° —12x2 +6x—1=2x" +10x—11

1_3+\/@_3—\/@}
b 8 b .

©8x3—14x2—4x+10=0<:>2(x—1)(4x2—3x—5)<:>xe{ 3

2
. u2+uv+v2+6=0<:>(u+%vj +%v2=—6 (V6 nghiém).

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai to4n 71. Gidi phuong trinh —x’ —x* +x+2 =332 +4x’ +5x+2  (xeR)
Léi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
X +3x7 +3x+1— (20" +4x7 +2x 1) =333x+3+ 2% +4x° +2x—1

& (x+1)" =(20" +4x7 +2x-1) =333 (x +1)+ 22" +4x” + 20— 1

bat x+1=u; Y2x* +4x* +5x+2 = v tathu dugc hé phuong trinh

u’ —(2x3 +4x2+2x—1)=3v
=u'—v'=3v-3u <::>(u—v)(uz—i-uv+v2 +3)=0.
v —(2x3+4x2 +2x—1):3u

> u:v<:>x+1:%/2x3+4x2+5x+2 S+ 2x+1=2x" +4x* +5x+2

(:)2)c3+3x2+3x+1=0<::>(x+1)3 =—x ©x+1:—x<:>x=%.

2
> u2+uv+v2+3:0<:>(u+%vj +%v2:—3 (V6 nghiém).

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

Bai todn 72. Giai phuong trinh 8x” +9x* +21x+9=633x"-3x-2  (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong véi
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8x° +12x2 +6x+1—(3x2 —15x—8)=6%/12x+6+3x2—15x—8

& (2x+1) —(3x* ~15x-8) = 63/6(2x +1) +3x> ~15x 8
Dit 2x+1=u;/3x* +9x +4 = v ta thu duoc hé phuong trinh
u —(3)c2 —15x—8)=6v

=u v =6v-6u<=(u—v)(u>+uv+v’+6)=0.
v’ —(3x” —15x-8) = 6u =) )

" =y 2x+1=3x +9x+4 < 8 +12x° +6x+1=3x"-3x-2 <=8 +9x° +9x+3=0

©§x3+3x2+3x+1=0c>(x+1) ——§x3 <:>x+1:—x3§c>x:—

B+
2
2 2 1 3 2 A LN
" uw+tuwv+v +6=0& u+5v +Zv =—6 (V0 nghi¢m).

Két luan phuong trinh da cho c6 nghiém duy nhat ké trén.

Bai toan 73. Giai phuong trinh x° +x* +x +§ = {/x(sz +9x+ 3) (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

3x° +3x% +3x+4=3/5x" +9x* +3x

& 8x° +12x° +6x+1—(5x3+9x2 +3x—3)=3%/6x+3+5x3+9x2 —3x-3

& (2x+1) —(5x" +9x7 +3x-3) =333 (2x +1)+ 5" +9x* ~3x -3

bt 2x +1=u;/5x° +9x* + 3x = vta thu duoc hé phuong trinh
u’ —(5x3 +9x? +3x—3):3v
=u’—v=3v-3u (:)(u—v)(u2 +uv+v? +3)=0.
v —(5x3 +9x? +3x—3):3u

" yu=yv< 2x+1=R/5x" +9x% +3x <:>(2x+1)3 =5x" +9x* +3x

S8 +12x7 +6x+1=5 492 +3x = 3 +3x2 +3x+1=0

1
o((x+l)Y =2 ox+rl=—x N > x=—~—
( ) 1432
1Y 3
. u2+uv+v2+3:O<:>(u+5vj +sz:_3 (V6 nghiém).

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

Bai todn 74. Gidi phuong trinh 13x° —3x° +12x-6=23x* ~21x* ~3x+7  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

26x° —6x* +24x—12=43/x* —21x° —3x+7

< 27x° = 27x° +9x—1—(x3—21x2—15x+11):4{/4(3x—1)+x3 —21x* —15x+11

& (3x-1) = (x* - 21" ~15x+11) = 43/4(3x ~1) +x* ~21x* ~15x +11
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Dit 3x—1=u;3x* —21x> —3x+7 = v ta thu duoc hé phuong trinh

' —(x’ =21x* =15x+11) = 4v
—u -V =4v—4u <:>(u—v)(u2 +uv+v2+4):0.
v = (2 =212 —15x +11) = 4u

v ou =v<:>3)c—1=3/)c3 “21x* =3x+7 < 27x° =27x* +9x—1=x> = 21x* =3x+7
& 26X —6x" +12x-8=0< x* —6x* +12x -8 =-25%"

<::>(x—2)3 =-25x° <:>x—2:—x3/§<:>x:

2
1+%/§

2
4 u2+uv+v2+4=0<:>(u+%vj +%v2:—4 (V6 nghiém).

Két luan phuong trinh da cho ¢6 nghiém duy nhit x =

2
1+325°
Bai toan 75. Giai phuong trinh 5x° +3x° +13x+6 = 513/3x(x2 +x+3) (x € R) .

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
8" +6x7 +12x+1~(3x" +3x? —x=5) = 510+ 5+3x" 432 ~x -5

<:,>(2)c+1)3—(3)c3+3x2—)c—5)252/5(2x+1)+3x3 +3x*—x—-5

bat 2x+1= u;13/3x(x2 +x+3) = v ta thu duogc
3

—(3)63 +3x7 —x—5)=5v
=u —v =5v—>5u @(u—v)(u2+uv+v2 +5):0.
—(3)63 +3x2—x—5)=5u

o u :v<:>2x+1:13/3x(x2 +x+3) S8 +6x7 +12x+1=3x +3x> +9x

(:)5x3+3xz+3x+1=0(:)(x+1)3 =—4x° <:>x+1:—x3/1<:>x=— ! .
1+3/4

2
o u2+uv+v2+5:0c>(u+%vj +%v2:—5 (V6 nghiém).

Két luan phuong trinh d3 cho c6 nghiém duy nhét.
Nhdn xét.

Trong cdc bai todn 72 dén 75, dé thdy van khéng nam ngodi dang thirc sir dung an phu dwa vé hé phwong trinh
doi xieng loai 2, tuy nhién ngodi viéc nhan thém hang so, tach ghép, thao tac gidi phwong trinh hé qua ciing hét sirc
luw y. Cac phwong trinh da thire bdc ba thu dwoc khong co nghiém hitu ty nén sw dung mdy tinh tro nén kho khan,
tac gia da luu y toi quy doc gia phwong an su dung hang ding thire lgp phirong nhu cdc bai toan tren. Vé su dep dé
va mire dé tur duy thi chira cao, nhung c6 thé néi né rat co bdn, rat doi than thwong, kiéu xdu xi gdy sw chil y.

Bai toan 76. Giai phuong trinh x° —6x” +29x+3=1739x* -9x+15  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
x +3x7 +3x+1-(9% —26x—2)=17%/17x+17+9x2 —26x-2

& (x+1)" = (9x% ~26x-2) =173/17 (x +1)+9x> ~ 26x 2
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Dit x+1=u;3/9x” —9x+15 = v ta thu dugc hé phuong trinh

u3—(9x2—26x—2):17v

=u - :17v—17u<:>(u—v)(u2+uv+v2+l7)=0.

v’ —(9x% =26x-2)=17u

P u=vx+1=9x -9x+15 > X +3x7 +3x+1=9x* - 9x+15<= ¥’ —6x* +12x =14
o x—6x*+12x-8=6(x-2) =6 x=6+2.

2
<> u2+uv+v2+17=0<:>(u+%vj +%v2:—17 (V6 nghi€ém).

Két luan phuong trinh da cho c6 nghiém duy nhat x = J6+2.

Bai todn 77. Giai phuong trinh x° —3x* +16x+40=13J9x’ +9x-6  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
x4+ 6x" +12x+8—(9x" —4x—-32) = 13313x+26+9x> —4x 32

& (x+2)" —(9x? ~4x-32) =133/13(x +2) + 9x* ~ 4x 32
Dit x+2=u;3/9x” +9x—6 =v ta thu duoc hé phuong trinh
' —(9x% —4x-32)=13v

=u—v' =13v—13u @(u—v)(u2+uv+v2+13):0.
v’ —(9x” —4x-32)=13u

> u=v&x+2=V9x"+9x-6 < x’ +6x’ +12x+8=9x"+9x -6
X -3x7+3x+14=0 2 -3 +3x-1=-15 (x-1) =-15 = x=1-3/15.

2
> u2+uv+v2+l3:0<:>(u+%vj +%v2=—13 (V06 nghiém).

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1- 5.

Bai ton 78. Giai phuong trinh x(x? +5x+7)=37x" +8x* +64x+144  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

20x° +100x> +140x = 203/7x +8x° + 64x + 144

& 27x° +108x> +144x + 64—(7x3 +8x% +4x+ 64) - 20{/60x+80+(7x3 +8x% +4x+ 64)

& (3x+4) —(7x" +8x% +4x +64) = 20320 (3x +4) + 7x’ +8x +4x +64

Dit 3x+4 =u;37x° +8x +64x +144 = v ta thu duoc hé phuong trinh

u’ —(7x3 +8x +4x+64):20v
=u -y =20v-20u < (u—v)(u2 +uy+1? +20) =0.
v —(7x3 +8x° +4x+64) = 20u

n u=v3x+4=YT +8x7 +64x+144 < 2757 +108x +144x + 64 = Tx +8x° + 64x + 64 +80
_—3+\/ﬁ_—3—\/ﬁ}

2 2

€ 20x° +100x” +80x =80 =0 <> 20(x +2) (x’ +3x—2)=0©xe{—2
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2
. u2+uv+v2+20:0<:>(u+%v) +%v2 =-20 (V06 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Nhdn xét.
Thao tac nhan thém hang so 20 trong bai toan 78 co lé cac ban da kha quen thudc voi nhiéu ban

k(4557 +7x) = k3753 +8x% + 64x +144

= (mx+n)3 —(7)c3 +8x° +cx+d) = k{/k(mx+n)+(7x3 +8x° +cx+d)
Rorang m> -T=k=>m’=k+7=ke {1;20;57;...} , k =1thi trimg bai todn. Chon gid tri lién ké k=20, m=3va
tiép tuc xong pha chién hao, kéo phdo lén Dién Bién Phii, lan luwot thay thé va sir dung dong nhat thire

20(x +5x7 +7x) = 2047x" +8x7 + 64x+144

(:)(3)c+n)3 —(7x3 +8x7 +cx+a’)=20{/20(3x+n)+(7x3 +8x7 +cx+d)

n—d=0 {n3+20n=144 {n=4 {3.3n2—c=140
= & 4,

~C

va
d =64

Ta co hé thuc ;
20n+d =144 20+n =144 20.3+c=64

Y3 +3x2 +57x+1
(x

R).
x+1 e)

Bai toan 79. Giai phuong trinh x° +1=

Loi gidi.
bicu kién x = —1.
Phuong trinh da cho twong duong voi

(x2 +1)()c+1)=3/3x3+3)c2 +57x+1 X +x7 +x+1:i/3)c3 +3x* +57x+1

& 24x" +24x% +24x +24 = 2433x" +32° +57x +1
& 27x" +27x +9x+1—(3x" +3x% —15x-23) = 243/24.3x + 24+ 31 +3x* ~15x - 23

& (3x+1) = (32" +3x% ~15x-23) = 24324 (3x +1) + 32" +3x> ~15x - 23

Pit 3x+1=u;33x° +3x% +57x+1 = v ta thu duoc hé phuong trinh
w' —(3x° +3x7 —15x-23) = 24v

=u’—v =24v—24u <:,>(u—v)(u2 +uv+v2+24) 0.

v —(3x3 +3x° —15x—23) =24u

Xét cac kha nang xay ra

=y =v<:>3x+1:%/3x3+3x2+57x+1 S27xX° +27x° +9x+1=3x" +3x* +57x +1
< 24x° +24x° —48x:0c>x(x—l)(x+2)20c>xe{—2;0;1}.

2
. u2+uv+v2+24=O<:>(u+%vj +%v2 =-24 (V06 nghiém).

Ddi chiéu diéu kién, két luan phuong trinh da cho c6 ba nghi€ém, S = {—2; 0; l} .

Nhdn xét.
Phép nhén hai vé ciia phwong trinh di cho véi hang s6 24 ciing khong mdy khé khan nhung hét sire luu y

k(x3+x2 +x+1):k3/3x3+3x2 +57x+1

<::>(mx+n)3—(3)c3 +3x7 +cx+d):k{/k(mx+n)+(3x3 +3x7 +cx+d)
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Ro rang m* -3=k=>m’ :k+3:>ke{—11;—2;5;24;61;...}. Chon cac hcfng 56 duong
Phuwong én 1. Véi k=5=m=2, quy vé
5(x3+x2+x+1):53/3x3+3x2+57x+1

@(2x+n)3—(3x3+3x2+cx+d):5{/5(2x+n)+(3x3+3x2+cx+d)
\ , | nP—-d=5 n=1 32n*—c=5 c=1
Dong nhat hé so " = va TS = ce @D (Truong hop bi logi).
Sn+d=1 d=-4 104+¢c=57 c=47
Phuwong dn 2. Véi k=24=m=3, quy vé
24(x* +x2 +x+1) = 243327 +32% +57x+1

= (3x+n)3 —(3x3 +3x? +cx+d) :24{/24(3x+n)-1-(3x3 +3x7 +cx+d)
n—d=24 n=1 (3307 —c=24
= va =
2dn+d =1 d=-23 243+c¢=57
Tir ddy c6 bién doi tuan tw dé dam bao tinh chat logic, tw nhién

X +xz+x+1=3/3)c3+3x2 +57x+1

Pong nht hésé'{ c=-15.

& 24x +24x% +24x+24 = 24335 +3x2 +57x +1

= 27x +27x° +9x+1—(3x3 357 —15x—23) — 24324 3x + 24 +3x> +3x% —15x - 23

& (3x+1)" = (33 +3x2 ~15x-23) = 24324 (3x +1) + 32" +32° ~15x - 23
Dat an phu quy vé hé phwong trinh

u’ —(3x3 +3x7 —15x—23) =24y

=u’—v =24v—24u <:,>(u—v)(u2 +uv+v2+24) 0.

v —(3x3 +3x° —15x—23) =24u

Y10x° +10x% +43x +1
1+ x?

Bai toan 80. Giai phuong trinh x+1= (xeR).

Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi

ot +x+1=310x +10x% + 431 +1

S 175 41752 +17x+17 =17310x° +10x2 + 43x +1

& 27X +27x° +9x+l—(10x3 +10x2 —8x—16) = l7{/l7.3x+17+(10x3 +10x2 —8x—16)

& (3x+1)" = (10x* +10x* -8x—16) = 17{/17(3x+1)+(10x3 +10x” —8x-16)

Pit 3x+1=u;3/10x* +10x> +43x+1 = v ta thu duoc hé phuong trinh

u’ —(10x3 +10x2 —8x—16) =17v
=Su' =V =17v-17u c:>(u—v)(u2 +uv+1v? +17)=0.
v —(10x3 +10x> —8x—16) =17u

@ u=ve3x+1=10° +10x2 +43x+1 < 27 +27x° +9x+1=10x° +10x> +43x +1
=177 +17)c2—34)c:0<::>17x(x2 +x—2):0c>x(x—l)(x+2)=0©xe{—2;0;1}.
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2
X u2+uv+v2+17:0©(u+%vj +%v2=—17 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 81. Giai phuong trinh x* +/x* +x* +x -2 =x"—x -2 (xeR).
Loi gidi 1.
biéu kién x e R.
Phuong trinh d4 cho twong duong v&i x* +x” +x—2+:/x* + x> +x-2 =x" +x [1]
Xéthamsd f(t)=£+tteR thi f'(¢)=3t"+1>0,V¢eR. Ham s6 lién tuc va dong bién trén R.
Thu duoc
[1]<::>f(3 x4+x2+x—2):f(x)<:>\3/x4+x2+x—2 =xox - +x+x-2=0

c>x3(x—1)+(x—1)(x+2)=0©(x—1)(x+1)(x2—x+2)=0©xe{—1;1}
Két luan phuong trinh d cho c¢6 hai nghiém ké trén.
Loi gidi 2.
Diéukién xeR.
Phuong trinh di cho twong duwong voi x° —(x4 +x° +2) =x+x"+x7=2.
bit /x+x* +x* =2 = y ta thu dugc hé phuong trinh

X —(x*+x*+2)=y

\ ( P )_ :>x3—y3=y—x<:>(x—y)(x2+xy+y2+l):0
b% —(x +x +1)—x

V x=yex=Ux+xt+x¥-2ox - +x*+x-2=0

<:>x3(x—1)+(x—1)(x+2)=0c>(x—l)(x+1)(x2 —x+2):0<:>xe{—1;1}.

2
4 x2+xy+y2+1:0<:>(x+%yj +%y2:—1 (V6 nghiém).

Két luan phuong trinh ban dau c6 ba nghiém.

Bai toan 82. Giai phwong trinh x* +1+43/x* + x* + x+1=3x (x € R) .

Loi gidi.

bicukién xeR.

Phuong trinh da cho twong duong véi x* +x* +x+1+4/x* +X° +x+1=x"+4x  (1).

Xéthamsd f(t)=£+4t;teR thi f(t)=3¢+4>0,VteR. Ham s0 lién tuc va dong bién trén R.

Thu duogc
(1)c>f(\3/x4+x3+x+l)=f(x)<:>\3/x4+x3+x+l =X

o+l +x+l=x ox'+x+1=04x" +4x+4=0
S dx' 4 1 144x° Hdx 4142206 (20 1) +(2x+1) =2 (2)

D@ thay phuong trinh (2) v6 nghiém nén phuong trinh ban dau v6 nghiém.

Bai to4n 83. Giai phuong trinh x° + 3/2)c4 =3x" +2x" —4x+4 =2x" —x" +3x -1 (x € ]R)
Loi gidi.
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Piéu kién xeR.
Phuong trinh da cho tuwong duong véi

2083 +232x =33 +2x2 —dx+4 = 4x* —2x> +6x—2
(20" 327 4207 —6x+2)=2i/2x+2x4—3x3 +2x% —6x+2

Pit 2x* —3x° +2x> —4x+4 = y ta thu dugc hé phuong trinh

x3—(2x4—3x3+2x2—6x+2):2y
X ( \ X , ) :>x3—y3:2y—2x<:>(x—y)(x2+xy+y2+2):0.
P —=2x" =3x"+2x" —-6x+2)=2x

o x=y<:>x:%/2x4—3x3+2x2—4x+2 & x=2x" -3 +2x7 —4x+2
2 -4 4257 —4x+2=0x" -2 +x7 - 2x+1=0 (1).
Nhan xét x = 0 khong théa man phuong trinh (1). V61 x # 0 thi

(1) x* —2x+1—%+%=0<:>x2 +L2—2(x+lj+1:0.
X X X X

bit x+l=t:>t2 :x2+i2+2. Ta thu dugc t2—2—2t+1:0©t2—2t—1:0<:>te{1+ﬁ;1—«5}.

1442 +422 -1 .1+\/_—\/2\/§—1}

2 2

Néu t—1+\/§<:>x+l—l+x/§<:>x2—(1+\/§)x+1—0<:>xe{
b

Néu z:l—ﬁ@x+l=1—\/5c>x2—(1—ﬁ)x+1=O,A=—1—2\/5<0 (V6 nghiém).
X

2
o x2+xy+y2+2:O<:>(x+%yj +%y2:—2 (V6 nghiém).

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai tofin 84. Gidi phuong trinh 4x* +334x* + ¥’ + 25 +x =x*+5x+4  (xeR).
Lo gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X437 +3x+143x+3=4x" + x> +2x° —i—x+3%/4x4—i-x3 +2x° +x

<:>(x+1)3+3(x+1):4x4+x3+2x2+x+3i/4x4+x3+2x2+x
Xéthamsé f(t)=£ +3t;teR tacd f'(¢)=3t"+3>0,V¢ e R. Ham sd lién tuc va ddng bién. Thu dugc

f(x+1):f(3/4x4+x3+2x2+x)<:>x+1:%/4x4+x3+2x2+x
S X3 +3x+1=4x + X + 27 +x = 4xt = X7 +2x+1
1
222) =(x41) = (26 —x—1)(2x* +x+1) =0 {——;1}
<:>(x) (x+)<:>(x x)(x+x+) S xe 5

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai toan 85. Giai phuong trinh 2x* +4x’ +2x° —13x+13 +53/x4 +3x° -2x*—x+3=0 (x € R) .
Loi gidi.

Piéu kién xeR.

Phuong trinh da cho tuong duong voi
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2(x3 —3x2+3x—1)+5x—5:2(x4+3x3—2x2 —x+3)+5i/x4+3x3 P

2(x=1)" +5(x=1)=2(x* +3x* =227 —x+3) + 52" +3x* 227 —x+3
Xét ham sd f(t)=2¢ +560eRthi f'(¢)=3¢"+5>0,VseR. Ta thu dugc

f(x—l):f(%/x“+3x3 —2x2—x+3)<::>x—1:3/x4+3x3—2x2 -x+3
S x -3 +3x-1=x"+3x -2x —x+3 o x +2 + X =x" +4x+4
<:>(x2+x)2 =(x+2)2 <:>(x2+2x+2)(x2—2)=0<:>xe{—\/5;\/§}

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai to4n 86. Giai phuong trinh 5x* +14x + 63/x4 +x°+7x-2=15x"+21 (x € R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi
5(x3 +3x° +3x+1)+6(x+1):5(x4 +x +7x—2)+63/x4 +x+Tx =2

c>5(x+1)3+6(x+1):5(x4+x3+7x—2)+63/x4+x3+7x—2
Xéthamsd f(t)=5+6tt€R tacd f'(¢)=15+6>0,V¢ e R. Ham s0 lién tyc va dong bién trén R.
Ta thu duoc

f(x+1)=f(i/x4+x3+7x—2)c>x+1:{/x4+x3+7x—2

X437 +3x+1=x"+xX +7x-2 < x' - 2x* +1=x"—4x+4

—1+\/E.—1—\/§}
2 b

<:>(x2—1)2:(x—2)2<:>(x2+x—3)(x2—x+l):0<:>xe{ 5

Két luan phuong trinh da cho c6 hai nghiém ké trén.
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Bai tap twong tu.
Giai cac phuong trinh sau trén tap hop so thuc

7x° —42x" —5x+49 =9/6x" +2x -7 .
X 42X +Tx=5Yx" +x+6.
8x° —55=33/-12x> +12x +51.
X —xt+3x—1=23x* —x+1.
X 4+7x+10x-6=4R/x*—2x+2.
X +x*=3x=63-2x*+6x—7.
3x’ —24x> +16x+12=7/8x" =3x—4 .
27%° +9x —28 = 43/-27x> +12x +23 .
X4t +12x+11=22x" +2x+1.
X +6x—1=3/3x>+5.
X H3x+10=7/3x> +Tx 2.
X +x+8=53x*+Tx-2.
XS+ 12x+ =R +x+8.

.§x2+33x—§:lx3+2x.
2 \/ 8 3 4
15. 381x-8 :x3—2x2+§x—2.

16. 2x* +13x=15+3/5-2x-3x" .

17. 2x° —8x> —5x+16 = 534x* +5x -8 .
18. x* =3x> +4x+4=63/3x" +2x—4.
19. 4x° +17x% +28x+2=~/2x" +2x+23.
20. X —9x* = 7x—5=23/6x" +12x+2 .

21. 2x° —6x* +9x+15=3/6x*-5.

22. X =3x*+2= 3;/2(3x2 +3x+1).
23, X’ +5x" +6x+9="7x* +13x+13 .
24. 2x° +2x% —1=4x* +14x+9 .

25. 5x+2=x"+x"+5Y2x" +x* -2
26. 3x> +8x+11=2/x’ —3x+12.

27. =2x +12x—-6=3/x" —4x-8 .

A S A G

—_— = =
W N = O

—
AN

28. 9x? —18x+5+2327x° —9x> —15x+5 =0.

29. 3% —6x+7 +5Y8x> +15x> +10x+13..
30. 4x* —28x+36+338x° —16x> —20x+52 .

31. 3 = x—2=23/x* +6x+7 .

32. 6x% +5x+1=3/8x" +1.
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33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.

46.

47.

48.
49.

50.

51.
52.

53.

54.

55.
56.

57.
58.

59.

60.
61.

x* —i—3x:23/x3+2x2 +2x+3.
(x—1)(7x-5) 1
S +llx-7-1 x

x4 X +6x* —6x+33=23x"+20x-21.

X =27x* +18x—2=1/25x" +6x-8.

2 +13x+3=63/6x° +12x> + 5x+4 .
10x* —x—3

J7x* +14x+6

X 43x+4 =432 +3x2 +4x +1 .

22X +4x7 +9x+3=332x" +x7 +1.

—X*+5x> +15x+6=R/2x" +x" +8.

2% =3 4 x 43 =430 +6x> +6x+2.

=2.

—2x* —9x? —7x—5=2%/3x3 +6x*+12x+2.

3 4 x—2=4Y23 +6x* +6x+7 .

X 23x% =2 —1 =334 + 1202 +12x +7 .

—5x +3x7 +2x 421

Yox’ 132 +15x+7

—6x° +3x2+7=33/7x3+3x2+15x+7 .

5% +6x" +16x+7=53x" +6x" 1.

2x° +3x° +7x+3=234x +6x" —1.
x3+(x+l)2 L

3% +7x% +6x+1

(x—i-l)3—x:{/(x+1)3+4x3 +3x.

5.

X4+ (x+1) =/ +55° +6x+1.

I +14x° —4x+1 1
2% + X7 +7x+2 '
6x° (x-+1)+5x+1=f(x+1)(3x +1)

CArxt+4x+1=32x +2x% —16x+1.

X (1+x)+4x+1= 33 (14+x) ~15x+1.

—x*'=x +9x+3=33/x4+2x3 +x?+3x+1.

4
X —6x-3 5.

%/x4+x3+3x2+1
—x4—i-3x—5=4%/x4-|-x3—3x2 +4x .
—x4—3x2+2x+2=23/x4+x3 +3x-5.

-2x° +3)cz+5x+5:23/3x3 +3x7+9x+7 .
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Bai toan 87. Giai phuong trinh x* —3x* —1=(x+1)Ix*+3x-1  (xeR).
Loi gidi.

Diéu kién x e R.

Phuong trinh di cho twong duwong voi (x—l)3 -3x= (x+1){/(x+ 1)(x—1)+3x.

bit x—1=¢;3/x> +3x—1=y thu duoc hé phuong trinh

3
{t _3x_(x+1)“j:>t3+(x+1)t:y3+(x+1)y<:>(t—y)(t2+yt+t2+x+1):0
(x+1)t+3x=y
Xét hai truong hop
. t:y<:>x—l:\3/x2+3x—l<:>x3—3x2+3x—l:x2+3x—l<:>x3—4x2:O<:>xe{0;4}.
. tz+yt+y2+x+l=0<:>(lt+yj2+§t2+x+1:0<:>(lt+yj2+§(x—ljzz—é(Vf)nghiém).
2 4 2 4 3 3
Thir lai céc gia tri déu thoa man phuong trinh ban dau. Vay phuong trinh da cho c6 tap nghiém S = {O; 4} .

Nhdn xét.
Poéi véi I6p bai todn nay, ching ta sir dung dong nhat thire nhw thuong 16. Luu y mire do bai todn da phirc tap hon

nguyén do dang thirc (mx—i—n)3 —g(x) = f(x) {/f(x)(mx+n)+g(x) xudt hién véi f(x) co dang da thiecc thay vi

N A ’ ’ ” \ A, A . n ’ o ’ ’ A . ’ A A 29N A
hang so, do do phwong an si dung ham so to ra vo hiéu. Phia trong can thirc tam thirc bdc hai co hé so x~la I nén

gia dinh
x3—3x2—1=(x+1)\3/x2+3x—1
<:>(x+m)3—(ax+b):(x+1){/(x+l)(x+m)+ax+b
3_ e
:{m b= P e me2=0= me—Lb=0a =3
m+b=-1
3 2
Bai todn 88. Gidi phuong trinh +311x_6:3(x—2)(x+4) (xeR).
X+
Loi gidi.

Diéu kién x # —3. Phuong trinh da cho twong duong véi
x3—6x2+11x—6=(x+3)\3/x2+2x—8
<:>(x—2)3—x+2:(x+3){/(x+3)(x—2)+x—2

Dit x—2=u;/x” +2x—8 =v ta thu dugc hé phuong trinh

{u3—x+2=(x+3)v

v3—x+2=(x+3)u

u=v
3 3: 3 _
—uy (x+ )(V u)c}{u2+uv+v2+x+320

Xét cac truong hop sau
) ) 1 t3 1 P34y
Y u+tuw+v +x+3=0 | —u+v | +-u+x+1=0| —u+v | +=|x——| =——
2 4 2 4 3
U=vx—2=Ux"+2x-8 & x’ —6x" +12x-8=x" +2x -8
o x’ -7 +10x=0< x(x-2)(x-5)=0< x{0;2;5}.
Két luan phuong trinh da cho c6 ba nghiém ké trén.

Nhdn xét.
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Thao tac dong nhdt hé s6 kha don gidn, chit y hé sé ciia hang tir chiva x* bang 1 nén
¥ =657 +11x—6 = (x+3)/x" +2x-8
<:>(x+m)3—(ax+b):(x+3){/(x+3)(x+m)+ax+b

m —b=-6

3m+b=-8

Khido m=-2=b=-2m+3+a=2=a=1=(x-2) —x+2=(x+3)3/(x+3)(x-2)+x-2.

Poéng nhdt da thire gin véi cin { =m +3m:—14<:>(m+2)(m2+2m+7):0<:>m:—2.

Bai toan 89. Giai phuong trinh x* +5x” +11x+10=(x+5)J2x* +8x+8  (xeR).
Loi gidi.
biéukién xeR.

Phuong trinh di cho twong duwong voi (x+2)3 —(x2 +x—2):(x+5)i/(x+5)(x+2)+x2 +x-2.
Dit x+2=¢3/2x> +8x+8 = y thu dugc hé phuong trinh
£ —(x2+x—2):(x+5)y
:>z‘3+(x+5)z‘=(x+5)y+y3 <:>(t—y)(t2+yt+y2+x+5)20.
(x—i-S)t—i-x2 +x-2=y
Xét cac truong hop xay ra
o 1=y x+2=2X"+5x+8 & ¥’ +6x* +12x+8=2x" +5x+8
c>x3+4x2+7x:0<:>x(x2+4x+7)20<:>x=0.

2 2
. t2+yt+y2+x+5:0<:>(%t+yj +%t2+x+5:0<:>(%t+yj +%(x+2)2+x+5:0

1 3, 1 ’ 3( 8}2 8 .
S| —t+y | +=x"+4x+8=0&| —t+y | +=| x+— | =—— (VO nghiém).
(2 yj 4 (2 yj 4 3 3( ghicm)

Viy phuong trinh dd cho ¢6 nghiém duy nhit x=0.
Nhdn xét.
o Luwu y hé s6 cia hang tir chita x* ctia tam thike trong can thire bang 2 nén ta sir dung dong nhdt thirc theo

huong
x*+5x° +11x+10 = (x+5)/2x* +8x+8

<::>()c+m)3 —(xz+a)c+b)=()c+5){/(x+5)(x+m)+(x2 +ax+b)

a=1.
Sm+b=8 b=8-5m b=-2

Suy ra (x+2)3—(xz+x—2)=(x+5){/(x+5)(x+2)+x2+x—2

e Bai todn 89 sau khi quy vé hé phuong trinh thu dugc hai hé qua, trong do h¢ qua thir hai t6 ra khé khan cho
khéng it ban hoc sinh. Luu ¥ bién doi theo hai phirong dn dwa vé tong ciia cac binh phirong dé chimg minh
tinh vo nghiém
Phuwong an 1.

3 . m=b=10 m’+5m=18 m=2 _ |3m*—a=11
Dong nhat thiec = & va
m+5+a=38

2

2
t2+yt+y2+x+5:0c>(t+%yj +%y2+x+5=0<:>(t+%yj +%3(2x2+8x+8)2+x+5=0 (1).

Phwong an 2
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2 2
t2+yt+y2+x+5=0©(%t+yj +%t2+x+5:0c>(%t+yj +%(x+2)2+x+5=0
2 2 2
@(lﬂ-yj +§x2+4x+8:0<:>(lt+yj +§(x+§j __8 (2).
2 4 2 4 3 3

RG rang dn y la ham s6 theo x, hai phiong dn déu la phan tich hang dang thirc nhung cé thé thdy viéc chirng minh
phuong trinh (1) vo nghiém kho khan, tham chi bat kha thi, trong khi phuong an 2 to ra hiéu quda khi (2) dé thay vo
nghiém do vay chung ta chon con dwong ngan hon voi an t.

3 2
Bai todn 90. Gidi phuong trinh =2 ;3“8 =2 +9x+1  (xeR).
X+

Loi gidi.
bicu kién x = -8.
Phuong trinh da cho twong duong voi

x4 2x° +3x+8:(x+8)\3/2x2 +9x+1 <::>(x+l)3 —(x2 —7)=(x+8){/(x+8)(x+1)+(x2 —7) .
Dit x+1=1,3/2x> +9x+1 =y ta thu duoc hé phuong trinh

{t3—(x2—7)—(x+8)y

=0+ (x+8)t=(x+8)y+y’ & (1-y)(£ +ty+)" +x+8)=0.
(x+8)t—i—x2 -7=y

° t=y<::>)c+1=\3/2x2 +9x+1l < x +x° —6x=0c>x(x—2)(x+3):0<:>xe{—3;0;2}.

2 2
. t2+yt+y2+x+8=0<:>(%t+yj +%t2+x+8:0<:>(%t+yj +%(x+1)2+x+8:0

2 2 2
N lt+y SR IRC I J DN 1t+y £33 x4 =—§(V6nghiém).
2 4 2 2 4 3 3

Thir lai cac gia tri déu thoa min phuong trinh ban dau. VAy phuong trinh di cho c6 tdp nghiém S = {—3;0; 2} .

Nhdn xét.
Bai toan so 90 nay twong tw bai toan 89, quy trinh xu ly dong nhat thurc

X +2x*+3x+8= (x+8)\/2x +9x+1

<:>(x+m) (x +ax+b (x+8)\/(x+8)(x+m)+x2+ax+b

:  |m—b=8 *+8 =9 3m*—a=3
Bo”ngnhdt{m & meem 7 moas =a=0.

8qm+b=1 b=1-8m m+8+a=9

Do do ta thu dwoc (x+1)3—(x2—7) (x+8)\/(x+8)x ) ( )

Bai todn 91. Giai phuong trinh x(x” +2)=4x’ +11+(2x+11)Y3x* +10x-1  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X’ —dx’ +2x—11:(2x+11)\3/3x2 +10x—-1

& (x=1) =(x* +x+10) = (25 +11)J(2x +11) (x=1) + x> +x +10
bit x—1=1;,3/3x* +10x -1 = y thu duogc hé phuong trinh
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£ —(x*+x+10)=(2x+11)y
:>t3—y3 =(2x+ll)(y—t)c>(t—y)(t2+yt+y2+2x+11):0

¥ =(2x+11)+x> +x+10
) ) 1 P 3, 1 P31y 35
o "+yt+y +2x+11=0|=t+y | +=t"+2x+11=0<| —t+y | +—=| x+—=| =—— (VO nghiém).
2 4 2 4 3 3
° t=y<:>x—1:\3/3x2+10x—1c>x3—3x2+3x—1=3x2+10x—1c>x(x+l)(x—7):0<:>xe{—l;0;7}.
Thur lai cac gié tri déu thoa man phuong trinh ban dau. Két luan tap hop nghiém S = { -1;0; 7} .
Nhdn xét.
Do hé s6 hang tir chira x* cia tam thire bdc hai phia trong can bang 3 nén ta dinh huwéng

x3—4x2+2x—11:(2x+11)\3/3x2+10x—1
<:>(x+m)3—(x2+ax+b):(2x+11){/(2x+11)(x+m)+x2+ax+b
,{m3—b=—ll {m3+llm=—l2 {m=—l‘{3m2—a=2

Pong nhat hé so = = va <a=l.
1im+b=-1 b=—1-11m b=10 2m+11+a=10

Thu duwge (x-1)" =(x* +x+10) = (2x+11)3)(2x +11)(x =1)+x* + x+10. Thao tic dat dn phy ld co ban.

Bai to4an 92. Giai phuong trinh x° +7x” +16x+5 = (1 - 2)c)\3/—3x2 —-7x+5 (x € ]R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X 4657 +12x+8+ 1% +4x—3 = (1-2x) Y207 =3x+2—x* —4x +3

& (x+2) 427 +4x-3=(1-2x)(1-2x) (x +2) - x* —4x+3
Dbt x+2 =u;3/-3x> —7x+5 =v ta thu duoc hé phuong trinh
'+ x> +4x-3=(1-2x)v
{v3 +x° +4x—3=(1—2x)u
Xét cac kha nang
s =y x+2=3Y3 -Tx+5 X +6x" +12x+8=-3x" —Tx+5
& x40 +19x+3 =0 (x+3)(¥ +6x+1) =0 x e {-3,-3+242;-2-242}.

=u - =(1—2x)(v—u)c>(u—v)(u2+uv+v2 +1—2x):0.

2 2
= u2+uv+v2+1—2x=0<:>(%u+vj +%u2+l—2x:0<:>(%u+vj +%(x+2)2+1—2x:0

2 2 2
ollutv] 430 sxaz0e|Lusy] 43 x4+ 2] =21 (V6 nghiém).
2 4 2 4 3 3

Nhdn xét. . )
Str dung phwong dan dong nhat thuc

X +7x7 +16x+5=(1-2x)Y-3x" = Tx+5

<:>(x-|—m)3 +x2—ax—b=(1—2x)3/(1—2x)(x+m)—x2+ax+b

{m3—b=5 {m3+m=10 {mzZ ‘{3m2—a:16
Suy ra & & a =a=-4.

v
m+b=>5 b=5-m b=3 2m+1+a=-7
Tir d6 thu dwoc phép an ddt an phu nhi trén.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 74

Bai todn 93. Giai phuong trinh (1+1jm —8x"—13x+7 (xeR).
Lai gidi. )
biéu kién x # 0. Phuong trinh da cho twong duong véi
8x° —13x> + 7x = (x+1)3x* -2
& 8% —12x7 +6x—1-x> +x+1=(x+1)2x> +x 1+ x> —x—1
& (20-1) =(x* —x=1) = (x+1)3/(x +1)(2x~1) +x* ~x~1
Pit 2x—1=u;33x* -2 ta thu duoc hé phuong trinh
= (x*—x=1)=(x+1)v
v (2 —x=1)=(x+1)u
Xét hai kha ndng xdy ra

=u - :(x+1)(v—u)<:>(u—v)(u2+uv+v2+x+1):0.

S u=ve2x—1=3x"-2 <=8 —12x* +6x—-1=3x> -2

< 8x’ —15x7 —i—6x—i-1=0<:>(x—1)2 (8x+1):O<:>xe{—%;l}.

2 2
% u2+uv+v2+x+1=O<:>(%u+vj +%u2+x+1=0<:>(%u+vj +%(2x—1)2+x+120
1 P, 7 1 ? R B
S| zu+v| +3x* -2x+—=0=| zu+v | +(x—1) +2x* =—= (V6 nghiém).
2 4 2 4
Dbi chiéu diéu kién ta thu dwoc hai nghiém x =1;x = 3

Nhdn xét.
Thao tac xu ly an phu nhu sau

8)63—13)c2+7x:(x+1)3 3x* =2

(:)(2x+m)3 —(x2 +ax+b):(x+1){/(x+1)(2x+m)+x2 +ax+b

m =b=0 {m3+m:—2 {m:—l ‘{6m2—a:7
= va

o a=-1.
b=m’ b=-1 m+2+a=0

Pong nhat theo thir tir
m+b=-2

Do dé thu dwoc (2x—1)3—(xz—x—l):(x—i-l){/(x+1)(2x—1)+x2 —x—1.

Bai toan 94. Giai phuwong trinh 9x” L2 12x+(1+£j{/(x—l)(18x+57)+8 (xeR).
x x

Lo gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi
9x® —12x° +x+12 = (x+4)Y18x> +39x - 49

< 27x° —36x7 +3x+36=3(x+4)%/18x2+39x—49

©27x = 27x" +9x—1—(9x +6x—37)=3(x+4){/3(3x2 +11x—4)+9x” +6x-37

& (3x-1)" (937 +6x-37) =3(x+4)3f3(x+4) (3x—1)+9x> + 6x 37

Pit 3x—1=u:318x% +39x—49 = v ta thu duoc hé phuong trinh
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' —(9x" +6x-37)=3(x+4)v u=v

3— 3:3 +4 -
=>u —-v (x )(V u)ﬁ{u2+uv+v2+3x+1220

v —(9x7 +6x-37) =3(x+4)u
Xét hai truong hop
o u =v<:>3x—1=3/18x2+39x—49 & 27x’ —27x" +9x—1=18x" +39x—49
6{3—3Jﬁ;3+3«/ﬁ;1}‘
9

9

©27x" —45x" —30x+48 =0 < (x—1)(9x° —6x—16) =0 < x

2
o u’ +uv+v2+3x+12:0<:>(%u+vj +%u2+2x+12=0

2 2 2
N (lu +vj +3(3x—1)2 +3x+12=0 (lu +vj +£(x—2j = ~33 (V6 nghiém).
2 4 2 4 9 12
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét.
Bai toan nay da xudt hién thao tac nhéan hai vé cia phwong trinh véi hang sé 3. S6 di nhuw vay dé lam xudt hién
hang ddang thire Idp phuong dep hon véi s6 27. Ta chii y

Ox’ —12x° +x +12 = (x+4)18x> +39x - 49

< 27x° —36x° +3x+36=3(x+4)3/18x2 +39x-49

<:>(3x—i—m)3 —(9x2 +ax+b):3(x+4){/3(x—i—4)(3x+m)-|-9x2 +ax+b

m —b=36 {m3+12m:—13 {m:—l ‘{9m2—a:3
= =

Pong nhdt { & a=6

va
12m+b=—49  |b=-49-12m b=-37"" |3(m+12)+a=39
Do do ta thu dwoc
27x" = 27x* +9x—1-(9x +6x—37)=3(x+4)§/3(3x2 +11x—4)+9x” +6x-37

& (3x-1) (92 +6x-37)=3(x+4)3f3(x+4) (3x-1) +9x> + 6x 37

Bai to4n 95. Gidi phuong trinh 3x° —12x° +2x+11=3/36x> +117x-145  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

275" —36x% +18x+99 = 93/36x +117x— 145

€ 27x =275 +9x—1—(9x* ~9x—=100) =9 (x+5)3/9(3x +10x— 5)+ 9x> ~9x 100

& (3x-1)" (92> = 9x~100) = 9(x+5)3/9(x+5)(3x 1) +9x* ~9x 100

Dit 3x—1=u;3/36x> +117x 145 = v ta thu duoc hé phuong trinh
w —(9x* —9x—-100)=9(x+5)v =
( ) ( ) :>u3—v3:9(x+5)(v—u)<:>{u2 Y 5
v3—(9x2—9x—100):9(x+5)u u? +uv+v: +9(x+5)=0
Xét hai truong hop xay ra
2

2
o u2+uv+v2+9(x+5):0<:>(%u+vj +%v2+9(x+5):0<:>(%u+vj +%(3x—1)2+9x+45=0
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2 2
@(lLH—vj +§x2+2x+@:0<:>(lu+vj +§(x+3)2 =-39 (V6 nghiém).
2 47 27 4 2 4

e :v<:>3x—1:3/36x2 +117x-145 < 27x* =27x* +9x—1=36x" +117x—145
< 27x —63x* —108x+144=0 <= 3x* = Tx* = 12x+16=0

1,2+2\/B,2—2«/E}

3 3

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

& (x-1)(3% —4x—16)=0<:>xe{

Bai toan 96. Giai phuong trinh x(x—l)2 =x/4x* +14x-17 -1 (x € R) .
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X =2x+x+1=R4x* +14x-17

< 8x  —16x* +8x+8=84x* +14x—17

< 8x* —12x7 +6x—1—(4x2 —2x—9)=8{/16x—8+(4x2 —2x—9)

& (2x-1) —(4x* ~2x-9) = 83/8(2x—1) + (42" ~2x-9)
Dit 2x —1=u;/4x*> +14x—17 = v ta thu dugc hé phuong trinh
u —(4x2 —2x+7) =8v

., U=v
=Su -v =8v-8u

v3—(4x2—2x+7)=8u w+uv+1v?+8=0

Xét cac kha nang xay ra
) ) 1Y 3, e
" uHuw+v +8=0 u+5v +Zv =—-8 (V6 nghiém).
n 2x—1=v4x" +14x-17 < 8x° —12x% + 6x—1=4x* +14x-17
& 8x’ —16x" —8x+16=0 < (x-2)(x—1)(x+1)=0 = x e {-1;1;2}.

Két luan phuong trinh ban dau c6 ba nghiém x=—-Lx=Lx=2.

Bai toin 97. Gidi phuong trinh (x+7)(+* ~9x+1-Y20x" +102x-121)+63x+1=0  (xeR).

Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi

(x+7)(x* =9x+1)+ 63x+1= (x+7)3/20x> +102x - 121

&% 227 +x+8=(x+7)320x° +102x 121

& 8x’ —16x" +8x+64 =8(x+7)20x* +102x 121

& 82" —120% +6x—1—(4x* ~ 20— 65) =8 (x +7) J8(2x* +13x7) +4x> - 2x— 65

& (2x-1) (457 ~2x—-65) = 8(x+7)38(x+7) (2x 1) +4x* ~2x 65

Dit 2x—1=u;3/20x> +102x 121 = v ta thu duoc hé phuong trinh
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' —(4x* =2x—65)=8(x+7)v u=v

3 3:8 7 _
—wTy (x+ )(V M)C:)Lt2+uv+v2+8(x+7)=0

v’ —(4x” - 2x - 65)
Xét cac truong hop xay ra
> u=ve 2x—1=20x" +102x —121 < 8x° —12x> + 6x—1 = 20x> +102x — 121 <> 8x* —32x* =96x +120 =0
1;3“@;3_@}.
2

2

8(x+7)u

o —4x2—12x+15=0<:>(x—1)(x2—3x—15):O<:>xe{

2
> u’ +uv+v2+8(x+7):O<:>(%u+vj +%v2 +8(x+7)=0

2 2 2
& (%HVJ +%(2x—1)2 +8(x+7)=0< (%mv} +3(x+%j = —% (V6 nghiém).
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét. ) .
Thoat tién bai toan so 97 hil:l/’l thire doi chut mu mit, khung bo, mat dinh huwong. Tuy nhién cdac ban hoc sinh nén
manh dan, xong pha khai trién thu duoc

X =227 +x+8=(x+7)320x> +102x 121

<:>(x+m)3 —(19x2 +a)c+b):(x+7){/(x+7)(x+m)+19x2 +ax+b

3
¢ a . -b=8
Trudc het dong nhat " = m¢g 7 (Loai).
Tm+b=-121
Thodi chuyén qua phirong dn 2, nhdn thém hang sé k

k(=207 +x+8) =k (x+7)320x7 +102x - 121

<::>(mx+n)3 —(a)c2 +bx+c)=k(x+7)i/k(x+7)(mx+n)+ax2 +bx+c

R6 rang m’ :k:>(mx+n)3 —(ax2 +b)c—i-c):m3(x+7){/m3(x+7)(mx—i—n)+a)c2 +bx+c.
Néu m =1thi tré lai bién déi ban dau. Thir nghiém véi m tang dan ta cé
m=2=>8x"—16x> +8x+64 =8(x+7)3/20x> +102x 121

<:,>(2)c+n)3 —(ax2 +b)c+c):8(x+7){/8(x+7)(mx+n)+ax2 +bx+c

3.4n* —a=-16
B . |n’—c=64 n’ +56n=-57 n=-1 _ |32n-b=8 a=4
Dong nhat & & va &
S56n+c=-121 c=n"—64 c=-65 8m+a=20 b=-2

8(n+7m)+b=102

Suyra (2x-1)" —(4x" = 2x—65) =8(x+7)3[8(x+7)(2x—1)+4x* ~2x—65.

Bai todn 98. Giai phuong trinh (x - 1)3 +9=2x+(x+ 6)3/108x2 +441x —548 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

X =327 +x+8=(x+6)108x + 441x 548

& 27 —81x% +27x+216 = 273/108x> + 44 1x — 548
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& 27x" — 54x* +36x -8 — (272" +9x —224) = 27(x+6)3[27 (3x° +16x~12)+ 27x" +9x 224

& (3x=2) = (272" +9x-224) =27 (x+ 6){/27(x+ 6)(3x—2)+27x* +9x—224

Dit 3x—2=u;3/108x> + 441x — 548 = v ta thu dugc hé phuong tinh
' —(27x° +9x—224) =27 (x+6)v
v —(27x% +9x-224) =27 (x+6)u
:>u3—v3:27(x+6)(v—u)<:>{u2=v )
u - +uv+v +27(x+6)=0
X¢ét hai truong hop
° u:v<:>3x—2:§/108x2+441x—548c>27x3—54x2+36x—8:108x2+441x—548
1;5+M;5—M}
2

2

<:>27x3—162x2—405x+540:O<:>27(x—1)(x2—5x—20)=0<:>xe{
1 ’ 3
° uz+uv+v2+27(x+6):0<:>(5u+vj +Z(3x—2)2+27(x+6)=0
2 2 2
@(%u-i‘\/j +27f7x2—9x+165:0©(%u+v) +%(x—§) =—-162 (VO nghi¢m).

,5+\/105,5—\/105}

Két luan phuong trinh di cho c6 tip hop nghiém S = {1, 5 5

Bai todn 99. Giai phuong trinh (x—1)(2x? +1)+24 = (x+7)144x> +844x-961  (x€R).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

20 =207 +x+23 = (x+7)3/144x" + 844x — 961

& 64x° —64x* +32x+736 = 32(x+7)144x> +844x—961

& 64x’ —48x” +12x—1-(16x" —=20x-737) =32(x+ 7)3/32(4x2 +27x=7)+16x> —20x 737

& (4x-1) = (16x? =20x~737) =32(x+7)3[32 (x +7) (4x~1) +16x" —20x ~ 737

bat 4x—1=u; 3/144x2 +844x—-961 =v ta thu dugc hé phuong trinh
' —(16x° —20x—737)=32(x+7)v
v’ —(16x" —20x~737) =32(x+7)u

u=yv

v =32(x+7)(v-
-y (x+7)(v u)c{u2+uv+v2+32(x+7):0

o u=ve dr—1=3/144x" +844x - 961 & 64x° —48x” +12x—1=144x" +844x — 961
& 64x’ —192x* —832x+960 = 0 < 32(x—1)(x+3)(x-5) =0 = x e {-3;1;5} .

2
o u? +uv+v2+32(x+7):0c>(%u+vj +%(4x—1)2 +32(x+7):0
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2 2 2
@(luﬂzj +12x2+26x+@=0<:>(1u+vj +12(x+£j __8%2 (V6 nghiém).
2 4 2 12 3

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

773

Bai to4n 100. Giai phuong trinh 8x° —45x+187 = 1
x+

Loi gidi.
bicu kién x = —4.
Phuong trinh da cho twong duong voi

+439x* +27x+8  (xeR).

(x+4)(8x" —45x+187)~773 = 4(x+4)39x* +27x+8
< 8x* —13x" +7x—25=4(x+4)/9x* +27x+8

& 82 1207 +6x—1—(x7 —x+24) = 4(x+4) 4 (207 + Tx—4) 4 5 1+ 24

o (2x-1) (¢ —x+24):4(x+4)g/4(

x+4)(2x—1)+(x" —x+24)

Dit 2x —1=u;/9x* +27x +8 = v ta thu dugc hé phuong trinh

' —(x" —x+24)=4(x+4)v
v = (¥ —x+24)=4(x+4)u

=u’ -y :4(x+4)(v—u)<:{

u=v
u? +uv+v' +4(x+4)=0

2

2
v u2+uv+v2+4(x+4):O<:>(%u+vj +%v2+4(x+4)20<:>(%u+vj +%(2x—1)2+4(x+4)=0

(1 jz 3., 67 (1 jz 3(
S|l —utv| +=x"+x+—=0|-u+v| +—| x+
2 4 4 2 4

2 197 .
— | =——— (V06 nghiém).
J T ( ghiém)

vV 2x—1=R9x* +27x+8 < 8x° —12x* +6x—1=9x> +27x +8

< 8x =21x° +21x+7<:>§x3 =3x’ —i—3x-|—1<::>£x3

@%f =()c+1)3 @xi/g:)wlc)x(i/g—l]:l

Két luan phuong trinh dé bai c6 nghiém duy nhét ké trén.

Bai todn 101. Giai phuong trinh 2(2x —13x +86) =312x" +18x+1 +

Loi gidi.
bicu kién x = -5.
Phuong trinh da cho twrong duong voi

=x"+3x* +3x+1

h1-03

8165 (x € R).

X

2(x+5)(2x° —13x+86)—876 =3(x+5)12x* +18x +1
© 4x’ =627 +21x =16 =3(x +5)/12x* +18x +1
< 8x’ —12x" +42x—32=6(x+5)V12x" +18x+1

@8x3—12x2+6x—1+36x—31:6(x+5)g/6(2x2+9x—5)—36x+31

& (20-1) +36x-31=6(x+5)3/6(x+5)(2x 1) -36x+31
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Dit 2x—1=u;3/12x*> +12x+1 =v ta thu duoc hé phuong trinh

{u3+6x—13:6(x+5)v u=v

=6 5 _
v3+6x—13:6(x+5)u:>u ’ (x+ )(V u)<:,> u2+uv+v2+6(x+5)=0

o u =v<::>2)c—1=\3/12)c2 +18x+1 &= 8x° —12x° +6x—1=12x> +18x +1
S8 =24 +12x42 < 4x° =127 +6x+1 <= 12x° =8x +12x% +6x+1

o120 =(2x+1) @2 =2t r=0

2-2
2
& oul +uv+v2+6(x+5):O<:>(%u+vj +%V2 +6(x+5):O

2 2 2
@(%u+vj +%(2x—1)2+6(x+5)=0<:>(%u+vj +3(x+%j =-30 (V6 nghiém).

Déi chiéu diéu kién, két luan phuong trinh di cho c6 nghiém duy nhit x =

1
2-2°

3 g2
Bai toan 102. Giai phuong trinh X Zox #2150 = 3(2x+9) (x € R) .

Y18x2 +24x+12

Loi gidi.
Diéu kién 18x? +24x +12 = 0. Phuong trinh d cho twong dwong vai
X —6x7 +21x+50 = 3(2x+9)/18x + 24x+12

& X +6x° +12x+8—(12x° —9x—42):3(2x+9){/3(2x2 +13x+18)+12x" - 9x — 42

e (x+2) - (1247 —9x—42):3(2x+9){/3(2x+9)(x+2)+12x2 —9x—42

Pit x+2 =u:318x% + 24x+12 = v ta thu duoc hé phuong trinh

w' —(12x* —9x—30)=3(2x+9)v u=v
:>u3—v3:3(2x+9)(v—u)c> 5 5
v3—(12x2—9x—30):3(2x+9)u u' +uv+v' +3(2x+9) =0

Xét cac kha nang xay ra
2
" u ruv+? +3(2x+9):O<:>(%u+vj +%V2 +3(2x+9)=0

2

2
@Guwj +%(x+2)2+3(2x+9):0<:>(%u+vj +%(x+6)2=—3 (V6 nghiém).

=y =v<::>x+2:%/l8x2 +24x+12 & X +6x° +12x+8=18x" +24x+12 <= x> =12x* +12x + 4

3
<:>lx3:3x2+3x+1<:>ix3:(x+1)3<:>xi/gzx+l<:>x i/g—l :lexzi.
3 3 3 3 3/2_3/5
3

Két luan phuong trinh ban dau c6 nghiém duy nhatx = ———

174

Bai todn 103. Giai phuong trinh x* —7x+36— x> +16x> +62x—78 = 5
X+

(xe]R).

Loi gidi.
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Diéu kién x = —5. Phuong trinh da cho tuong dwong véi
(x+5)(x* = 7x+36) 174 = (x+5)/x’ +16x> +62x - 78

& X =28 +x+6=(x+5)Ix’ +16x> +62x 78

& Tx —14x% +Tx+42=7(x+5)x* +16x* +62x—78

& 8x° =12 +6x—1-(x" +2x° —x—43)=7(x+5)§/7(2x2 +9x=5)+(x" +2x° —x—43)

c:>(2x—l)3 —(x3 +2x7 —)6—43):7()c+5)§/7(x+5)(2x—1)+(x3 +2x° —x—43)

Dit 2x—1=u;3/x’ +16x +62x—78 = v ta thu dugc hé phuong trinh
w—(x*+2x* —x—-43)=7(x+5)v =
( ) ( ) :>u3—v3=7(x+5)(v—u)<:>{u '

v3—(x3+2x2—x—43):7(x+5)u U2+MV+V2+7(X+5)=0

o u :v<:>2x—1:%/x3 +16x2 +62x—78 < 8x’ —12x* +6x—1=x>+16x> +62x—78
ST =28x"=56x+77=0< x* —4x* —-8x+11=0

1.3+«/§_3—\/§}
b 2 b

2

@(x—l)(x2—3x—ll)=0<:>xe{

2
o u2+uv+v2+7(x+5):0<:>(%u+vj +%v2+7(x+5)=0
2 2 2
@(%u+vj +%(2x—1)2+7(x+5)=0<:>(%u+vj +3(x+§j :—% (V6 nghiém).

Két luan phuong trinh d3 cho c6 ba nghiém nhu trén.

Nhdn xét.
Nhdc lai dang thirc (mx+n)3 —(ax3 +bx? +cx+d) = f(x){/f(x)(mx+n)+(ax3 +bx* +cx+d) .

Bai todn s6 103 mé dau cho sw xudt hién cia g(x) duwoi dang da thiee bac ba, (x) van cé dang nhi thirc bdc nhat.

Ngoai ra thao tac dat an phu con théng qua viéc nhdn hai vé véi hang sé 7. Téc gid xin di sdu phan tich cu thé
Trudc het bién doi va do trong can la da thirc bdc ba nén ta gia dinh

(x+5)(x* =7x+36) =174 = (x +5)/x" +16x> +62x - 78

& X =28 +x+6=(x+5)Ix’ +16x> +62x-78

c:>(mx+n)3 —(x3 +bxz+cx+a’)=()c+5){/(x+5)(mx+n)+(x3erx2 +cx+d)

Sn+d=-78
Thodi chuyén qua phirong dn nhén thém hang s6 k
k()c3 -2x +x+6):k(x+5)i/)c3 +16x* +62x-78

3
\ . . -d=6
Dong nhat hé so {n =>n +5n=-72=>n¢7Z (Loagi).

(:)(mx+n)3 —(x3 +bx? +cx+a’):k()c+5){/k(x+5)(mx+n)+(x3 +bx? +cx+d)

Dé ¥ hé s6 ciia hang tir chita x° phia ngodi can thi m* —1=k = m* =k+1. Néu k =1thi tring ldp bién doi ban
dau. Thir nghiém voi cdc gia tri k tiép theo, néu k=7 = m=2. Khi do ta co
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7(x' =257 +x4+6) =7 (x+5)x* +162° +62x 78

o (2x+n) = (X +bx® +ex+d)=T(x+5)37(x+5)(2x+n)+ (x> +bx* +ex+d
(2x+n) ~(

34n-b=-14
. L n-d=42 nw+35n=-36 (n=-1 _ |32n°—c=7 b=2
Dong nhat hé so & & va =
35n+d=-78 d=n’-42 =-43 14+bH=16 c=-1

7(n+10)+c=62
Do dé ta quy vé
75 —14x> + Tx+42 =7(x+5)x* +16x +62x—78

<:8x3—12x2+6x—1—(x3+2x2—x—43):7(x+5){/7(2x2 +9x—5)+(x’ +2x* —x—43)

e(2x-1) = (x’ +24 —x—43)=7(x+5)3/7(x+5)(2x—1)+(x3 +2x7 —x - 43)

6x” +11x+13 =
PR X

Bai toan 104. Giai phuong trinh
x+13

+x>+15x+8 (xe]R).
Léi gidi.
Diéu kién x # —13. Phuong trinh da cho twong duong véi
6x> +11x+13 = (x+13)Ix" +27 +15x+8 & (x+2) —(x* +x-5) = (x+13)3/(x +13) (x+1) +x* +x-5.

Pt x+2=£3/x* + x> +15x+8 = » ta thu dugc phuong trinh
{t3—(x3+x—5)—(x+13)y

:>t3+(x+13)t=(x+l3)y+y3 <:,>(z‘—y)(t2 +ly+y2+x+13):0
(x—i-13)t+x3 +x-5=9

1 '3 1 P30 8y 32
. t2+yt+y2+x+13=0<:>(5t+yj +Zt2+x+13:()©(5t+yj +—(x+—j =3 (V6 nghiém).

4 3
x=0
. t=y<:>x+2=i/x3+x2+15x+8 S X+ +12x+8=x" +x" +15x+8 & 5x* -3x=0 & 3
X=—
5

Thir lai thdy khong c6 gia tri nao thoa man. Vay phuong trinh da cho vo nghiém.

2
x —x+2 1
Bai toan 105. Giai phwong trinh ————— = —3/1+x(x” +x+13 xeR).
P . x+6 3 \/ ( ) ( )
Loi gid.
bicu kién x # —6 . Phuong trinh da cho tuong duong voi

3x2—3x+6:(x+6)3/x3+x2+13x+1

< X +3x7 —i—3x-|—1—(x3’-1-6x—5):(x-|-6)3/x2 +7x+6+x+6x-5

<:>(x+1)3—(x3+6x—5):(x+6){/(x+6)(x+l)+x3 +6x-5

Pit x+1=u;3x* +x* +13x+1 = v ta thu duoc hé phuong trinh

u3—(x3+6x—5)=(x+6)v u=v

3_3: +6 _
—uy (x )(v u)c;){u2+uv+v2+x+6:0

v3—(x3+6x—5)=(x+6)u
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&3

> u:v<:>x+1:i/x3+x2+l3x+l S +3x7 +3x+1=x+x +13x+1
<:>2x2—10x:0<:>x(x—5)=0c>xe{0;5}.

2
> u2+uv+v2+x+6:0<:>(%u+vj +%u2+x+6=0

2 2 2
= (lu +vj +§(x+1)2 +x+6=0 (lu”j +§(x+§j __14 (V6 nghiém).
2 4 2 4 3 3
Két luan phuong trinh ban dau c6 hai nghiém x=0;x=5.
Nhdn xét.
Bien doi

352 =3x+6=(x+6)x’ +x7 +13x+1

<:>(mx+n)3—(x3+bx2+cx+d):(x+6){/(x+6)(mx+n)+x3+bx2+cx+d
Dé thdy phia ngodi can thirc ¢é dang tam thirc bdc hai nén m=1. Ta cé
(x+n)3—(x3+bx2+cx+d):(x+6){/(x+6)(x+n)+x3+bx2+cx+d.

3n—-b=3
B . . |n-d=6 n+6n=7 n=1 |3t —c=-3 b=0
Dong nhat thirc = = va =
on+d=1 d=1-6n d=-5 1+b=1 c=6
n+6+c=13

Do dé quy vé ()c+1)3 —(x3 +6x—5)=(x+6){/(x+6)(x+l)+x3+6x—5.

1 6x+17

Bai toan 106. Giai phuong trinh = >
= 4556 (x+6) =72

(xeR).
Loi gidi.

X =x*+5x-6%0

|x+6|¢6\/§

Phuong trinh da cho twong duong voi
X +12x-36 = (6x+17)x* —x* +5x—6

Diéu kién {

& x' =67 +12x -8 —(x" = 7x? +28) = (6x +17)/6x + 5x =34+ x* ~7x? + 28

& (x-2)" =(x =7x2+28) = (6x+17)[(6x +17) (x—2) + "~ 7x* +28

Pit x—2=u:3/x* —x* +5x—6 = v ta thu dugc hé phuong trinh

w—(x"=7x*+28)=(6x+17)v =
( ) ( ) :>u3—v3:(6x+17)(v—u)c{u Y
v —(x* = 7x" +28) = (6x+17)u

= )c—2=3/3c3—x2 +5x—6x -6 +12x-8=x"—x*+5x-6

< 5x° —7x+2:O<:>(x—l)(Sx—2):O<:>xe{%;l}.

2
TS +uv+v2+6x+17=0<:>(%u+vj +%u2 +6x+17=0

wW+uv+v  +6x+17=0
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2

2
@(%LH—V) +%(x—2)2+6x+1720<:)(%u+vj +%(x—2)2=—17 (V6 nghiém).

Két luan phuong trinh dé bai ¢ hai nghiém x = %;x =1.

3x° —4x" -3x-1_1

Bai toan 107. Giai phuong trinh
3 2)c(x2 + 6)

(xe]R).

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

6x° —8x” —6x—2=(2x+1)3/2x(x* +6)

& 8" —12x7 +6x 1~ (22" —4x? +12x+1) = (2 +1)dx” ~ 1+ 22" —4x* +12x+1

& (2x-1) = (20" —4x? +12x+1) = (2x+1)3)(2x+1) (20 =1) + 20" —4x> +12x +1

bit 2x—1=u; 13'/2x(x2 + 6) =y ta thu duoc hé phuong trinh

' = (22" —4x” +12x+1) = (2x+1)v U=

I :(2x+1)(v_u)c{

v —(2x° —4x” +12x+1) = (2x+1)u W tuv+vt +2x+1=0

2
o) u2+uv+v2+2x+1:O<:>(%u+vj +%u2+2x+120
1 23 ) 1 2 1y s
ol —u+v | +>(2x-1) +2x+1=0&| —u+v | +3| x—=| =-= (VO nghiém).
2 4 2 6 3
o u=ve2x—1=32x(x"+6) ©8x’ —12x° + 6x—1=2x"+12x & 6x° =12x" +6x+1

S 14x° =8 +12x" +6x+1 < 14x = (2x+1) & 14 =2x+ 1 < x(14-2) =1 < x=

Déi chiéu diéu kién va thir tryc tiép ta thu duoc nghiém duy nhat nhu trén.

3 —
Bai toan 108. Giai phuong trinh % +332: +3x> +9x+1=0 (xeR).
X+
Lévi gii.
bicu kién 2x # —3. Phuong trinh da cho twuong duong voi
—x> +27x—41=3(2x+13)3/2x> +3x° +9x +1

o X —3x2+3x—1—(2x3—3x2 —24x+40)

=3(2x+13)g/3(2x2 +11x—13)+2x" =3x* —24x+40

e (x-1)" = (2" =327 —24x+40):3(2x+13){/3(2x+13)(x—1)+(2x3 —3x" —24x+40)

Pit x—1=u;32x* +3x* +9x+1 = v ta thu duoc hé phuong trinh

w —(2x° =3x* =24x+40)=3(2x+13)v =
( ) ( ) :>u3—v3:3(2x+13)(v—u)<:>[u ’
v’ —(2x" =357 - 24x+40) =3(2x +13)u

n4-2°

u2+uv+v2+3(2x+13)=0
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2
° uz+uv+v2+3(2x+13)=0©(%u+v) +%v2+3(2x+13):0
1 2 3 2
= 5u+v +Z(x—l) +3(2x+13):0

2 2
ollumv] 2025+ coa[Lusy +§(x+3)2=—33 (V6 nghiém).
2 4" 27 4 2 4

. x—1=3/2x3 +3x2 49+l o X =32 +3x—-1=2 43" +9x+1 < X +6x° +6x+2=0

(:)%f+3x2+3x+120<:>x3+3xz+3x+1=%x3 <:,>(x+l)3 :%x3 ©x+1:i©x=

2 1-32°
3/5

1-32°

Péi chiéu diéu kién ta két luan nghiém duy nhat x =

55 +13x2 +47x+21
=X
2333 +3x* =3x=2

Bai toan 109. Giai phuong trinh +9  (xeR).

Loi gidi.
Piéu kién 3x° +3x* —3x-2%0.
Phuong trinh da cho twong duong voi
5x° +13x* +47x+21= 2(x+9)%/3x3 +3x>=3x-2

< 8x° +12x7 +6x+1-3x +x2+41x+20=2(x+9)g/2(2x2+19x+9)+3x3—x2—41x—2o

<:>(2x+1)3 —3x’ +x? +41x+20=2(x+9){/2(x+9)(2x+1)+3x3 —x*—41x-20

Pit 2x+1=13/3x +3x> —3x—2 = v ta thu duoc hé phuong trinh
w—(3x—x*—41x-20)=2(x+9)v =
( ) ( ) :>u3—v3=2(x+9)(v—u)<:>{u ’

v —(3x" =2 —41x—20) = 2(x+9)u W' +uv+v’ +2(x+9)=0

=y :v<:>2x+1:3/3x3+3x2—3x—2 S8 +12x2 +6x+1=3x>+3x* -3x-2

< 5x° +9x7 +9x+3:O<:>§x3 +3x*4+3x+1=0

3
<:>(x+1)3 =—§x3 <:>x+1=—x3§<:>x=—L

B+
) ) 1Y .3,
"yt tuv+v +2(x+9):0c> Eu+v +Zv +2x+18=0

1 '3 2 1 ’ 550 .
& Eu+v +Z(2x+l) +2x+18=0< Eu+v +3 x+g =3 (V6 nghiém).

3
Két hop diéu kién ta thu duoc nghiém duy nhit x = B

Bai toan 110. Giai phuong trinh x(8x” +x+12) =%+(x+8){/(x—l)(3x2 ~18x+3)-6  (xeR).

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi
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82 + x° +12x:33—2+(x+8)3/3x3 —21x% +21x—9

< 24X +3x2 +36x—32:3(x+8)%/3x3 —21x*+21x-9
& 27x —27x° +9x—1—(3x3 —30x° —27x+31)

:3(x+8){/3(3x2 +16x—8)+3x" —30x° —27x +31

& (3x-1) = (3x" =30x? ~27x+31) =3(x+8)3/3(x +8)(3x—1)+3x* =30x> = 27x +31

Pit 3x—1=u:33x* —21x? + 21x + 7 = v ta thu duoc hé phuong trinh

w —(3x>=30x* =27x+15)=3(x+8)v =
( ) ( ) :>u3—v3=3(x+8)(v—u)<:> Ly

v’ —(3x7 =30x* —27x+15) =3(x+8)u W’ +uv+v’ +3(x+8)=0

Xét cac truong hop xay ra

V ou=v&3x—1=B2 =212 +21x+7 < 278 =275 +9x—1=3x° = 21x2 + 21x + 7
2

Ya5-1°

& 245’ =6x> +12x+8 = 25x" = (x+2) @25 =x+2 = x=

2
v ou? +uv+v2+3(x+8):0<:>(%u+vj +%v2+3x+2420

2 2
N +3(3x—1)2+3x+24=o@ Liv] 227 x21)2 2272 (V6 nghiem).
2 4 2 47 9 3

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

2
Ya5-1°

Bai todn 111. Gidi phuong trinh Y2 435 + 19511+~ =2  (xeR).
X +x+17

Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi
(32 +x+17)32x +352 +19x +1+17 =2(x* +x+17)

& 227 +2x+17 =’ +x+17)%/2x3 +3x2 +19x+1

<:>(x+1)3 —(x3 —i—x2+x—16):(x2 —i—x-i—l7){/(xz—i—x+17)(x+1)+x3+x2 +x-16

Pit x+1=£32x +3x +19x+1 = y ta thu duoc hé phuong trinh
t3—(x3+x2+x—16)=(x2+x+17)y
y3:(x2+x+17)t+(x3+x2+x—16)

2 2 2
. t2+yt+y2+x2+x+l7=0<:>(lt+yj +§t2+x2+x+17:0c>(lt+yj +§(x+§j _ 18
2 4 2 47 7

. t:y<:>x+1:3/2x3+3x2+19x+1 S X437 +3x+1=20 +3x> +19x+1 & ¥’ +16x=0 <= x =0.
Thir lai ta 6 x = 013 nghiém duy nhét cua phwong trinh da cho.

X +3xr+x-3

%/2x3+x2+x+4

Bai toan 112. Giai phuong trinh =x(2x-1) (xeR).

= -y =(x2+x+17)(y—t)©(t—y)(l‘2+yf+y2+x2+x+17):0
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Loi gidi.
Piéu kién 2x° + x> +x+4#0.
Phuong trinh da cho tuong duong voi

X +3x2+x—3:(2x2 —x)i/2x3+x2 +x+4

<X +3x° +3x+1—2x—4=(2x2 —x)%/2x3+x2 —x+2x+4

& (x+1) (204 4) = (20 —x) /(20 - x) (x+1)+ 21+ 4

Pit x+1=u;32x° + x* + x+4 = v ta thu duoc hé phuong trinh

w—(2x+4)=(2x>—x)v -
( ) ( ) :>u3—v3:(2x2—x)(v—u)<:> u2 ’ 5 5
v3—(2x+4):(2x2—x)u w+uv+v +2x° —x=0

Xét hai kha nang xay ra

s u=vex+l=2C P x4 o P43 13+ 1 =20 + X x4 4

1_1+\/ﬁ_1—\/ﬁ}
b 2 b .

c>x3—2x2—2x+3:0<:>(x—1)(x2—x—3):0<:>xe{ 5

2 2
= u2+uv+v2+2x2—x=0<:>(%u+vj +%u2+2x2—x20<:>(%u+vj +%(x+1)2+2x2—x20

2 2 2
= (lu +vj +Ex2 —i—lx+é =0 [lu—i-vj +E(x+Lj = _8 (V6 nghi¢m).
2 4 2 4 2 4 11 11
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai toan 113. Giai phuong trinh x* +3x+5 :l+(3x+1)i/3x3 +4x’—x+2 (xeR).
X

Loi gidi.
bicu kién x#0.
Phuong trinh da cho twong duong véi

xz’+3xz+5x—1:(3x2+x)%/3x3 +4xP—x+2

<:>x3+3x2+3x+1+2x—2=(3x2—i—x)%/3x3’+4x2 +x—2x+2

<::>()c+1)3 +2x—2=(3x2+x){/(3x2+x)(x+l)—2x+2

Pit x+1=u;33x +4x* —x+2 = v ta thu dugc hé phuong trinh
3 2
w+2x—-2=(3x"+x)v u=v

( ) :>u3—v3:(3x2+x)(v—u)c> 5 5 5

v3+2x—2:(3x2+x)u wW+uw+vi +3x7+x=0

Xét cac truong hop

> u:v<:>x+1:3/3x3+4x2—x+2 S +3x° +3x+1=3x" +4x" —x+2

.—3+\/17.—3—\/ﬁ}.

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

2 2
> u2+uv+v2+3x2+x:O<:>(%u+vj +%u2+3x2+x20<:>(%u+vj +%(x+1)2+3x2+x20
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2 2 2
= (lu +vj +1—5x2 +§x+E =0 (lu +vj +1—5(x+lj _1 (V6 nghiém).
2 4 2 4 2 4 3 3
Déi chiéu diéu kién ta thu duoc ba nghiém ké trén.
Nhdn xét.
Cdc ban ddc gia luu ¥ phép phdn tich hang déang thirc, lap lugn vo nghiém trong truong hop thir hai (déi véi
Iop bai toan ndy ndi chung). Do cdc bai toan sau khi bién doi hé qua thuong xudt hién phan thirc nén kha nang

nham lan, sai sot rat dé xday ra. Vi dy dé kiém tra bién doi
1 * 3 1 * 15 1 ’ ’
—u+v +—(x+1)2+3x2+x:0<:> —UAV | A — XX+ =0 | —u+V | +—| x+= | =——.
2 4 2 4 2
. , 3 2 ar 15( 1) 1
Chuycacdathu’cf(x)=z(x+l) +3x"+xva g(x)z; x+§ +§ Ro rang la f( )E (x)
Tir d6 c6 thé thir nghiém f(l) = g(l),f(O) = g(O),...Trdi diéu nay tirc la ban da bién doi sai !

X +3x7+3
3/x3+3x2+6x—1

Bai toan 114. Giai phuong trinh =(x+1)" (xeR).

Loi gidi.
Piéu kién x° +3x” +6x—1+ 0. Phuong trinh d cho twong dwong véi
x +3x°+3 =(x+1)2 U +3x7 +6x—1

< xP+3x° +3x+1—3x+2=()c+1)23/x3+3x2 +3x+1+3x-2

o (x+1) =3x+2=(x+1)° Y(x+1)’ (x+1)+3x—-2

Pat x+1= u;%/x3 +3x” +6x—1=v thu dugc hé phuong trinh

{u33x+2=(x+1)2v s

X 5 u=v
, =u—v :(x+1) (v—u)<:>
v3—3x+2=(x+1) u

u’ +uv+1? +()c+1)2 =0

Xét hai truong hop

o u=vex+l=(x+1) (x+1)+3x-2 & (x+1) =(x+1)3+3x—2<:>3x=2<:>x=§.

x:_l V:%/S

2
= :O V:0
o u2+uv+v2+(x+1)2=0©(%u+vj +%v2+(x+1)2=0<:>{u Y <:>{ oSxed.

Két luan phuong trinh ban dau c6 nghiém duy nhat x = % .

3 2
Bai todn 115. Gidi phuong trinh 2= *oox *+9 :i/2x3+11x2+2x+1 (xeR).
4% +20x+13 2

Loi gidi.
Diéu kién 4x” +20x+13#0.
Phuong trinh da cho twong duong voi

32x° +48x° +9=(4x2 +20x+13)§/2x3 +11x2 +%x+l

< 8x +12x° +%=(x2 +5x+§j§/2x3+11x2+%x+1
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&9

S8 +12x  +6x+1— 6x—é = x2+5x+E i/2x3+11x2+gx+2+6x—§
4 4 2 4 4

c>(2x+1)3— 6x—§ = x2+5x+E 3 x2+5x+2 (2x+1)+6x—é
4 4 4 4

31
bit 2x +1 :u;i/2x3 +11x° +?x+1 =v ta thu duoc hé phuong trinh

u’ —(6x—§j=(x2 +5x+£jv
4 4 s 3

s 3 =u —-v :(x2+5x+$j(v—u)c>
v3—(6x——j:(x2+5x+—ju
4 4

<> u:v<:>2x+1:§/2x3+11x2+%x+1 <:>8x3+12x2+6x+l:2x3+11x2+%x+1

0, =1+3/229 .—1—\/229}

12 12

u=v

<:>6x3+x2—%x=0<:>x(12x2+2x—19)=0<:>xe{
13 1 23 13
<> u2+uv+v2+x2+5x+—=0<:>(—u+vj +>V +x7+5x+—=0
4 2 4 4
2
= lu+v +§(2x+1)2+x2+5x+£=0
2 4 4

=0
1 : 2 u=v=0 Y

S| zu+v| +4(x+1) =0 = 11 xed

2 x:_l v:3—?

~1+229 —1—\/229}
2 '

Thir lai truc tiép, két luan phuong trinh c6 hai nghi¢m § = { " B

1 B x(2x—3)
Yo +3x2 +15x+17 X (x+4)=9(x+1)

Bai toan 116. Giai phuong trinh (x € R) .

Lo gidi.
2x° +3x* +15x+17#0
x*(x+4)-9(x+1)=0
Phuong trinh da cho twong duong véi
¥ +4x? = 9x =9 = (2x? = 3x)32x7 +3x7 +15x+17

biéu kién {

1
ur +uv+1v° +x2+5x+73=0

o x4+ 6x7 +12x+8—(2x2 +21x+17)=(2x2 —3x)€/2x3 +x?—6x+2x> +21x+17

e (x+2) = (22" +21x+17) = (2o —3x)g/(2x2 =3x)(x+2)+2x" +21x+17

Dit x+2 =u:32x* +3x* +15x+17 = v ta thu dugc hé phuong trinh

(2 +21x+17) = (262 =3 .
u (x+ X+ ) (x x)v:u3_v3:(2x2—3x)(v_”)<:>{u )

v = (207 +21x+17) = (2% = 3x)u
Xét hai truong hop xay ra

w +uv+v? +2x2=3x=0
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s u=vex+2=ud2 432 155417 & X +6x7 +12x+8=2x> +3x> +15x +17
& x -3x7+3x+9=0x -3 +3x—1=-10 (x-1) =-10 = x=1-3/10 .

2
= uz+uv+v2+2x2—3x:0<:>u2+uv+v2+2x2—3x:0©(5u+vj +%v2+2x2—3x=0
1 23 1 Sl
@(vaj +Z(x+2)2+2x2—3x:0<:>£5u+vj +Zx2:—3 (V6 nghiém).
Két luan phuong trinh d cho ¢ duy nhat nghiém.

Bai toan 117. Gidi phuong trinh x° +5x+l = 4+(3x—1) 3 3))6()62 + 2) (x € R).
X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi
X +5x° —dx+1= (3)c2 —x)\3/3x3 +6x

<X +3x7 +3x+ 14257 —7)c:(3x2 —)c)\z'/3x3 +6x

<::>(x+1)3 +2x7 —7x:(3x2 —x){/(3x2 —x)(x+1)—2x2 +7x

Dit x+1=u;:/3x’ + 6x =v ta thu dugc hé phuong trinh

u3+2x2—7x:(3x2—x)v u=v

=u v =(3x"-x)(v-u)=
v3+2x2—7x=(3x2—x)u ( )( ) L2+uv+v2+3x2—x:0
V o u=vex+1=3+6x o ¥ +3x7 +3x+1=3x" +6x = 2x° =3x* +3x-1=0

<:>x3—3x2+3x—1:—x3<:>(x—1)3=—x3<:>x—1=—x<:>x:%.
2 2 2
v u2+uv+v2+3x2—x:0<:>(%u+vj +%(x+1)2+3x2—x:0 @(%u+vj +%5(x+ij =
Két luan phuong trinh ¢6 nghiém duy nht.

3 2
Bai toan 118. Giai phuong trinh x50 +ovtl +3x=1+x" (x € R) .

J4x® —8x* +1

Loi giii,
Diéu kién 4x° —8x* +1 0. Phuong trinh da cho tuong dwong véi

8x° +10x> +4x+2=2(x2 —3x+1)\3/4x3 —8x*+1

@8x3+12x2+6x+1—(2x2+2x—1)=2(x2—3x+1)g/2(2x3 —5x2—x+l)+2x2+2x—1

e (2x+1) —(207 +2x-1)=2(x’ —3x+1)g/2(x2 =3x+1)(2x+1)+2x* + 2x—1

Pt 2x+1=u;/4x> —8x*> +1 =v ta thu duoc hé phuong trinh

u3—(2x2+2x—1)=2(x2—3x+1)v U=y
X , , :>u3—v3=2(x2—3x+1)(v—u)<:> 5 5 5 B
v —(2x +2x—1):2(x —3x+1)u u +tuv+vy +2(x —3x+1)—0

0 u=ve2x+1=4x-8x*+1=v <= 8> +12x* +6x+1=4x> —8x* +1
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.—5+\/ﬁ,—5—\/ﬁ}

<:>4x3+20x2+6x=0<:>x(2x2+10x+3)20<:>xe{0 : .

2
o u’ +uv+v2+2(x2—3x+1):O<:>(lu+vj +§v2+2(x2—3x+1)20
2 4

1 P3 1 ’ 3 23
=N (—u +vj +2(2x+1)’ +2(x*-3x+1)=0 < (—u +vj +5(x——j =22 (V6 nghiém).
2 4 2 10 10
Két luan phuong trinh da cho c6 ba nghiém ké trén.
Nhdn xét.
Khéng nam ngodi pham vi dang thike sir dung hai an phu dwa vé hé phwong trinh

(mx—i—n)3 —g(x):f(x){/f(x)(mx+n)+g(x) .

Trong do da thirc f (x) = ax’ +bx+c. R6 rang mirc do phirc tap da ting cao so véi cdc bai todn trude day. Hon

nita déi voi bai todn s6 118 ndy con c6 sw xudt hién thao tac nhan thém hang sé. Vi bén ngodi can thirc la da thire
bdc ba nén trirong hop xdu nhdt g (x) la da thire bdc ba. Gia dinh

4x® +5x° +2x+1=(x2 —3x+1)3 4x® —8x*+1

c:>(mx+n)3 —(ax3 +bx? +cx+d):(x2 —3x+1){/(x2 —3x+1)(m)c+n)+(ax3 +bx? +cx+d)

3
A Lopa £ ,jm—a=4
Pong nhat hé so ciia X’ ta cé >m+m=8=>meZ.
m+a=4
Do d6 bat budc nhén thém hang s6 k. Ta thir nghiém

k(4x3+5xz+2)c+1):k(xz—3)c+l)3 4x° —8x* +1

(:)(mx+n)3 —(ax3 +bx? +cx+d):k()c2 —3x+1){/k(x2 —3)c+1)(mx+n)+(ax3 +bx? +cx+d)

3
Pong nhat hé sé cia x*ta c6 {m ma=dk =m +mk=4k+4.
mk+a=4
Phuwong trinh hai an trén kho cé thé ¢é cdch ndo khdc ngoai thir chon hcfng 50 nguyéen.
Néuk=2=m’+2m=12=>m=2.Néu k=3=m’+3m=16=>me7Z.
Xur ly ngay truong hop dep déem =k =2 = a =0, thu duwoc

8x° +10x> +4x+2=2(x2 —3x+1)3 4y’ —8x*+1

<::>(2x+n)3 —(bx2 +cx+a’)=2(x2 —3x+1){/2(x2 —3x+1)(2x+n)+(b)c2 +cx+d)

Tiép tuc dong nhdt cdc hang tir véi s6 mii bé hon

12n-b=10
n=1
nw-d=2 n+2n=3 n=1 _|2(n-6)+b=-8
= = va Seb=2
2n+d =1 d=1-2n d=-1 6n’ —c=4 3

2(—3n+2)+c=0
Do dé ta cé bién doi

8x° +10x> +4x+2=2(x2 —3x+1)3 4y’ —8x% +1

< 8x +12x7 +6x+1—(2x2 +2x—1)=2(x2—3x+1)g/2(2x3—5x2—x+1)+2x2+2x—1

=(2x+1) = (20 +2x-1)=2(x’ —3x+1)g/2(x2 =3x+1)(2x+1)+2x* + 2x 1
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Bai toan 119. Giai phuong trinh x* +2+ =(x—1)V14x’ —42x* +36x-1  (xeR).

x=2
Loi gid.
bicu kién x # 2. Phuong trinh da cho twong duong véi
X =207 +2x =2 = (x—1)(x—2)14x’ —42x* +36x -1

& 6x° —12x° +12x—12:6(x2 —3x+2)i/12x3 A2+ A2x—1242x° —6x+11

< 8x° —12x7 +6x—1—(2x3—6x+11):6(x2—3x+2){/6(2x3 —7x2+7x—2)+2x3—6x+11

& (2x-1) —(2x3—6x+11)=6(x2—3x+2)g/6(x2 ~3x+2)(2x—1)+2x’ —6x+11

Pit 2x —1=u:3/14x> —42x* +36x—1 = v ta thu duoc hé phuong trinh
' = (227 = 6x+11) = 6(x* —3x+2)v
:>u3—v3=6(x2—3x+2)(v—u)
v —(2x" —6x+11)=6(x* -3x+2)u
2 2 2 u=v
@(u—v)[u +uv+v +6(x —3x+2)}=0<:> u2+uv+v2+6(x2—3x+2)=0

Xét cac truong hop

2
LTS +uv+v2+6(x2—3x+2)=0<:>(lu+vj +§v2 —i—6(x2 —3x+2):0
2 4

1 '3 1 ’ 7V 1
S| =u+v +—(2x—1)2+6(x2—3x+2)20<:> —u+v| +9| x—=| =-= (Vo nghiém).
2 4 2 6 2

n u=v e 2x—1=Y14x — 4252 +36x—1 < 8x> —12x> + 6x—1=14x> —42x> +36x 1

'5+ﬁ.ﬂ}‘

<:>6x3—3Ox2+30x=0<:>6x(x2—5x+5):0<:>xe{0, : .

5+\E.ﬂ}

Dbi chiéu diéu kién ta thu dwoc hai nghiém, x e { > :

Bai todn 120. Giai phuong trinh 3/12x° —36x + 54x—29 +m =x (xeR).
Loi gidi.
Diu kién x ¢{2;3}.
Phuong trinh da cho twong duong véi
(x=2)(x=3)/12x° —36x% +54x—29 + x—1=x(x—2)(x~3)

<:>(x2 —5x+6)%/12x3 —36x> +54x—29 :x(x2 —5x+6)-x+1

& x50 +5x+1= (7 —5x+6)%/12x3 —36x% +54x 29

& 4x° —20x> +20x+4 = 4(x2 —5x+6)%2x3 —36x% +54x—29
& 8x° —12x7 +6x—1—(4x3 +8x —14x—5)

=4(x2 —5x+6){/4(2x3 112 +17x—6)+4x3 +8x% —14x-5
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e (2x-1) = (4x* +8x" —14x—5) =4(x’ —5x+6)g/4(x2 —5x+6)(2x—1)+4x’ +8x” —14x-5

Pit 2x —1=u:3/12x* —36x> + 54x— 29 = v ta thu duoc hé phuong trinh

u’ —(4)63 +8x° —14x—5):4(x2 —5x+6)v
=u’ -V =4(x2 —5x+6)(v—u)
v —(4)63 +8x7 —14x—5):4(x2 —5x+6)u

, , s u=v
& (u=v) [ +uv+" +4(x _5x+6)]20<:{u2+uv+v2+4(x2—5x+6):0

2
% u’ +uv+vz+4(x2 —5x+6):0<:>(lu+vj +§uz+4(x2 —5x+6)=0
2 4

1 23 ) , 1 ? 23 41
S| zu+v | +=(2x-1) +4(x —5x+6):0© —u+v| +7| x—=—| =-— (V6 nghiém).
2 4 2 14 7
< u:v<:>2x—1:i/12x3—36x2+54x—29<:>8x3—12x2+6x—1:12x3—36x2+54x—29

S A4 —24x* +48x-28=0= X —6x* +12x-7=0= x> —6x> +12x—8=—1

o (x-2)=-lox-2=-lx=1

Déi chiéu diéu kién ta thu duoc nghiém duy nhat x =1.

Bai todn 121. Gidi phuong trinh x* = x* +2+ (x> +x+1)Ax* +x +x +x42  (xeR).
Lo gidi.
biéukién xeR.

Phuong trinh da cho tuong dwong véi x° —x* -2 = ()c2 +x+1){/(x2 +x+l)x+x4 +2.

Dit VYx* +x° +x> +x+2 = y ta thu duoc hé phuong trinh
xS—(x4+2):(x2+x+l)y x=y

33 (42 1 _
Y (x T )(y X)Q[x2+xy+y2+x2+x+1:0

y3—(x4+2):(x2+x+l)x
e yx=yoxr=yox+xX+x+x+2=xox*+x+x+2=0

2
<:>x4—2x2+1+3x2+x+120<:>(x2—1)2 +3(x+%j =—% (V6 nghi¢m).

1 * o3 1 P32 2
. x2+xy+y2+x2+x+1=0<:>(5x+yj +Zx2+x+1:O<:>(5x+yj +—(x+—j 2—5 (V6 nghi¢m).

4 3

Két luan phuong trinh d3 cho vo nghiém.

Bai todn 122. Giai phuong trinh 2(x+1)=x* +(x+2)Jx* + X’ +x* -2 (xeR).
Lai gidi.
bicukién xeR.

huong trinh da cho twong duong véi x° —(x4 +x —2x—2) = (x+2){/(x+2)x+x4 +x°=2x-2.

pit Jx* +x* +x> =2 = p ta thu dugc hé phuong trinh

¥ —(xt+x’—2x-2)=(x+2)y =
( ) ( ) :>x3—y3:(x+2)(y—x)c>[x d

y3—(x4+x3—2x—2):(x+2)x X Hxy+ 1 +x+2=0
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1 * 3 1 302 5
. x2+xy+y2+x+2:0<:>(5x+yj +Zx2+x+2=0<:>(5x+y) +Z(x+§j =3 (V6 nghiém).

. x:y<:>x3=y3<:>x3:x4+x3+x2—2<:>(x2—1)(x2+2)20<:>x2:1<:>xe{—1;1}.

Két luan phuong trinh d cho ¢6 hai nghiém x=—1;x=1.

Bai toan 123. Giai phuong trinh (x+ 1) i/x4 20 + X +x+1+xt+ X0 +1=0 (x € ]R) .
Lévi giii,

bicukién xeR.

Phuong trinh di cho twong duwong voi x° —(x4 +2x° + 1) =(x+ 1){/(x +1)x+x"+2x° +1.

pit Yx* +2x° + x> +x+1 =y ta thu dugc hé phuong trinh

X —(x*+2x° +1)=(x+1)y =
( ) ( ) :>x3_y3:(x+1)(y_x)c>|:x Yy

y3—(x4+2x3+1):(x+1)x X Axy+y +x+1=0

. ) 1 t3, 1 32 2

S X +xp+y +x+1=0| —x+y | +—x"+x+1=0<| —x+y | +=| x+— | =—— (VO nghiém).

2 4 2 4 3 3
¢ x=yor=yor=x+2rX+x’+x+lox*+xX’+x+x+1=0 (1)
Xét x =1khong thoa min phuong trinh (1), do d6 x #1= x—1% 0. Bién d6i

(1)<:>(x—1)(x4+x3+x2+x+1)=0
S —xt+xt -+ X+ +x-x-1=0
oS -1=0=x=1 (2)

RO rang (2) mau thudn. Vay (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai todn 124. Gidi phuong trinh 2x* +x° =7x% = 2x+2+(x+3)Y2x' +2° —6x° +x42=0  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x’ —(2x4 +2x° =7x° —2x+2) = (x+3){/(x+3)x+2x4 +2x° -T7x" -2x+2.

Dit ¥2x* +2x° —6x> +x+2 = y ta thu duoc hé phuong trinh

X —(2x*+2x" = Tx" —2x+2)=(x+3)y =
( ) ( ) = 3’—y3=(x+3)(y—x)<::{)C d

y3—(2x4+2x3—7x2—2x+2):(x+3)x X +xy+y +x+3=0

2 2 2
> X +xy+y+x+3=0 (lx+yj +§x2 +x+3 :O<:>(lx+yj +§(x+gj =—§ (V06 nghi€ém).
2 4 2 4 3 3
> x=yor=y o2x*+x’-6x"+x+2=0
Nhan xét x = 0 khong 1a nghiém ctia phuong trinh trén.
Xét truong hop x =0, bién d6i phuong trinh vé dang

2x2+x—6+l+%:0<:>2(x2 +i2j+x+l—6=o [1].
X X X X

1 1 s
bat x+—:t:>x2+—2=t2—2,khldo
X X
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[1]c>2t2+t—10=0@(t—2)(2t+5)=0©(x—1)2(2x2+5x+2)=0<:>XE{—%;l;—2}.

Vay phuong trinh da cho ¢6 ba nghiém x e {—%; 1;—2} .

Bai toan 125. Gidi phuong trinh 2x* +1+(2x+3)J2x* +2x* +1=x+3x  (xeR).

Loi gidi.

bicukién xeR.

Phuong trinh di cho twong duong voi x* —(2x* =3x+1) = (2x+3)3/x (2x+3) +2x* ~3x+1.

biat /2x* +2x% +1 = y ta thu dugc

x —(2x4—3x+1):(2x+3)y

xX=y

3_ 3: 2 3 _
Ty (x+ )(y X)Q{x2+xy+y2+2x+3=0

y —(2)64 —3x+1)=(2x+3)x

1 P 3 1 34y 5
o x2+xy+y2+x+3:0<:>(5x+y) +Zx2+2x+3=0©(5x+yj +Z(x+§j :—g (V6 nghiém).

0 yx=yoxr=yor=2x"+2x+1e2x' -’ +2x* +1=0
<:>x2(2x2 +x+1)—x(2x2 +x+1)+(2x2+x+1)20

2x* +x+1=0 (1)

¥ —x+1=0 (2)

) Cac phuong trinh (1) va (2) déu vo nghiém do A <0.
Két luan phuong trinh ban dau vo nghiém.

@(2x2+x+1)(x2—x+1)@{

Bai todn 126. Gidi phuong trinh x* +2x° =3x> —5x—1+(x+2)Ux* +3r + ¥ +x+2=0  (xeR).
Loi gidi.

Diéu kién xeR.

Phuong trinh da cho twong duong véi (x —i—l)3 —(x4 +3x° - Zx) =(x+ 2){/(x+ ) (x+2)+x"+3x° - 2x .

Pit x+1=u;3x* +3x° + x> + x+2 = v ta thu duoc hé phuong trinh
u3—(x4+3x3—2x):(x+2)v u=v

oyt =(x+2 -
=u’ v =(x+2)(v u)QL2+uv+v2+x+2:O

v3—(x4+3x3—2x):(x+2)u

Xét cac truong hop xay ra

2 2
o) u2+uv+v2+x+2=0<:>(%u+vj +%v2+x+220<:>(%u+vj +%(x+1)2+x+220

2 2 2
@(lu+vj +§x2+§x+£=0<:>(lu+vj +§(x+§j __2 (V6 nghiém).
2 4 2 4 2 4 3 3
0 u=veuw=v ox +3x +3x+l=x'+3x + 7 +x+2 < x" +2x° —2x* —2x+1=0
Xét x = 0khong théa man phuong trinh trén.

Xét x 0 bién déi x> +2x-2- 21 L =0 +i2+2(x—lj—2=o.

X Xz X X
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bit PRI +L2 =¢* +2 . Thu dugc phuong trinh
x x

£ 420 =0 1(142) =06 (¥ —1)(¥" +2x-1) =0 x e[~ 1-1+2;-1-42].
Vay phuong trinh da cho c6 bdn nghiém ké trén, hay S = {—l; 1;—1+\/§;—1—«/§}.

Bai todin 127. Gidi phuong trinh x* —4x> + x> —4x+2+(x+4)Jx* =3’ +5x* +4x+7=0  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

()c+1)3 —(x4 —-3x° +4x° —x+3) =(x+4){/(x+4)(x+l)+x4 -3x’ +4x*—x+3.

Pit x+1=u:3x* —3x° +5x +4x+7 = v ta thu duoc hé phuong trinh

u3—(x4—3x3+4x2—x+3):(x+4)v u=v

:>u3—v3:(x+4)(v—u)<:>{

v3—(x4—3x3+4x2—x+3)=(x+4)u w+uv+vi +x+4=0

2 2
> u2+uv+v2+x+4=0<:>(%u+vj +%u2+x+420<:>(%u+vj +%(x+1)2+x+420

2 2 2
@(lquvj +§x2+§x+Q:0©(lu+vj +§(x+§) :—§ (VO nghiém).
2 4 2 4 2 4 3 3
> u=vouw=v ox +3x7 +3x+1=x" -3 +5x" +4x+7
Syt A 12X +x+6=0 X" =5 +6xX7 + X = 5x  +6x+ x> =5x+6=0
c>x2(x2—5x+6)+x(x2—5x+6)+(x2—5x+6)=0
x=2;x=3

S +x+1)(x*=5x+6)=0= (X +x+1)(x=-2)(x-3)=0 <= ’

( )( ) ( )( )( ) X +x+1=0 [*]

Phuong trinh [*] v6 nghiém do A < 0, nén phuong trinh ban dau c6 hai nghiém ké trén.

Bai ton 128. Giai phuong trinh x* +x* —2x+(x* +10)x* + 2’ +5x° +11x+5 =6 (xeR).
Loi gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi

(x+1)3 —(x4 +4x° +x—5) = (x2 +10){/()c2 +10)(x+1)+x4 +4x* +x-5.

Pit x+1=u;3x* + X +5x> +11x+5 = v ta thu duoc hé phuong trinh
uS—(x4+4x2+x—5)=(x2+10)v u=v

S = (2410 (v—
—uy (x+ )(V M)Q{u2+uv+v2+x2+1020

v3—(x4+4x2+x—5)=(x2+10)u
Xét cac truong hop sau
2
. u2+uv+v2+x2+10:0<:>(u+%vj +%v2+x2:—10 (V06 nghiém).
r y=vouw=v S x +3x° +3x+1=x"+x +5x° +11x+5
4 2 4 2 2 2 2 2
ex'+20 +8r-4=0ox' +4x +4=22"-8x+8 = (" +2) =2(x-2)

<:>(xz—\/zx+2+2\/§)(x2+x/§x+2—2\/5)=0
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Xét x* —+/2x+2+2+2 =0,A <0, phuong trinh nay vo nghiém.

Xet "2_\/E)H‘2—2\/5:0<:>x=\/EjL iﬁ_z;x=ﬁ_ gﬁ_z )

Viy phuong trinh ban du c6 hai nghiém.

Bai toan 129. Giai phuong trinh x* +(5x2 + l)i/x4 +5x° —1lx—6 =x" +8x* +15x+8 (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twrong duong voi

(x+1) —(x*=5x* =12x-7) = (5%’ +1)g/(5x2 +1)(x+1)+x" =527 —12x -7 .

Pit x+1=u;3x* +5x° —11x—6 = v ta thu duoc hé phuong trinh
u —(x4 —5x° —12x—7)=(5x2 +1)v

U=y

30 = (5% +1)(v—
Ty (x i )(v u)ﬁ{u2+uv+v2+5x2+120

v3—(x4—5x2—12x—7):(5x2+1)u
“ 2o LY 30, .0 N
QU tuw+v +5x +1=0& u+5v +Zv +5x" =—1 (V06 nghiém).

$ u=vouwr=rv oxr +3x+3x+1=x"+5x-11x- 6c>x4+4x3—3x2—14x—7=0

S x4 +4 =T + 1A+ T & (¥ +2x)2—7 x+1)

<:>(x2+2x+\/7x+\/7)(x2+2x—\/7x )
(2+x/_)+ 11 _—(2+\/7)—\/ﬁ

Xeét x2+2x+\/7x+x/7:0<:>x—

2
Xét x2+2x—\/7x_\/7:0<:>x:\/7—2+\/7.x_\/7_2_\/ﬁ.

2 T 2
Vay phuong trinh dé cho c6 bén nghiém.

Bai todn 130. Gidi phuong trinh x* +(x* —x+1)x(x’ +x* +3x-1) =x* +4x+2  (x€R).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

(x+1)3 —(x4 +3x7 —x—l) :(xz —x+1){/(x2 —x+1)(x+1)+x4 +3x° —x—1.

Pit x+1= u;{/x(x3 +x7+ 3x—1) =v ta thu duoc hé phuong trinh

u’ —()64—1-3x2 —x—l):(x2 —x+1)v:>u3 ) :(x2 —x+1)(v—u)<:>{u:v

v3—(x4+3x2—x—1):(x2—x+l)u w +uv+v' +xt —x+1=0

2 2
v u2+uv+v2+x2—x+1=0c>(u+lvj +§v2+(x—l) __3 (V6 nghiém).
2 4 2 4
VvV u=verur=v o X +3x7 +3x+1l=x"+ X +3x* —x o x* =4x+1

X —2x+1-42=0
X +1+/2x+/2 =0

ox 4227 +1=22 tdx 2o (2 +1) =2(x+1)’ <:>|:
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Xét xz—x/zx+1—\/§=o<:>x:‘/§+ 3\/5—2;)6:\5—\/2\57_2.

Xét x? +14~/2x++/2 =0,A < 0nén trudng hop nay vo nghiém.
Két luan phuong trinh d3 cho c6 hai nghiém.

Bai toan 131. Giai phuong trinh x” (x2 +3)+(x2 —2x+3)3/x4 +x°=3x" -5x-8=x"+13x+4 (xeR).
Lai gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

¥ =327 430 1= (x* ~10x-5) = (x? = 2x+3)/x* = 3x? + 5x =3 +x* ~10x -5

& (x=1) = (x* =10x-5) = (2 =200+ 3) (x> = 2x+3) (x=1) + * ~10x =5

bat x-1= u;%/)c4 +x° —3x* —5x -8 =v ta thu dugc hé phuong trinh
u —(x4 —10)c—5)=()c2 —2x+3)v
v’ —(x4 —10)6—5):()62 —2x+3)u

u=v

3 3= 2_2 3 _
ey (x X )(v u)ﬁ{u2+uv+v2+x2—2x+3:0

2
> u2+uv+v2+x2—2x+3:O<:>(u+%vj +%v2+(x—1)2:—2 (V6 nghiém).

> u=vouwr=v ox-3x+3x-l=x"'+x"-3x"-5x-8 <= x* =8x+7

X +1=2x+22

X +2x+2402+1=0

—2+y8V2-2  —2-y8J2-2
5 .

S x' 4207 +1=227 +8x+8 & (x* +1) =2(x+2) @{

Xét x2+1=\/§x+2x/§<:>x= 5 IX

Xét x% +~/2x+24/2 +1=0,A < 0 nén truong hop ndy vé nghiém.

~24V8V2-2 V2482 -2
5 .

2 2

Viy phuong trinh ban du c6 hai nghiém x =

Bai toan 132. Giai phuong trinh x* +(x—2)2 i/x4 +x —=7x-3=x"+10x+8 (x € R) .
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi

X430 431 (4307 = Tx=7) = (0= 2) VT 307 4 at 4300~ T -7

<:>(x+1)3—(x4 +3x° —7x—7)=(x2 —4x+4){/(x2 —4x+4)(x+1)+x4—i-3x2 —T7x=7

Pit x+1=u;3x* +x* —7x—3 =v ta thu duoc hé phuong trinh
u3—(x4+3x2—7x—7):(x2—4x+4)v R U=v
:>u3—v3=(x—2) (v—u)<:> 5 5 5
v3—(x4+3x2—7x—7)=(x2—4x+4)u u +uv+v +(x—2) =0
o 2 2 2 1 ’ 3, 2 u=v=0
¢ u +uv+v +(x—2) =0 u+5v +Zv +(x—2) =0 5 Sxed.
X =
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o u=vour=r oxr+3x+3x+1=x'+x’-Tx-3 <= x*-3x*-10x =4
x2+1:\/§(x+1)
x2+l=—\/§(x+l)

Xét x2+1:\/§(x+l)c>x2—\/gx—\/§+1=0<:>x=\/§+ ;+4\/§;x=\/§_ ;+4\/§.

Xét x> +/5x++/5+1=0,A <0 nén truong hop nay vo nghiém.
Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

c>x4+2x2+1:5x2+10x+5<:>(x2+1)2 =5(x+1)2 =

Bai toan 133. Giai phuong trinh

6x* +x° +3x* +11x=5x° +2+(2)c2 +2x+3)3/5)c5 —6x* +2x° +4x*-3x+6 (xeR).

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

x +3x° +3x+1—(5x5 —6x“—8x+3)=(2x2 +2x+3)g/(2x3+4x2 +5x+3)+5x5 —6x* —8x+3

e (x+1) —(5x° —6x* —8x+3) =(2x +2x+3)g/(2x2 +2x+3)(x+1)5x" —6x* ~8x+3

Pit x+1=u;35x° —6x* + 2x* + 4x? —3x+ 6 = vta thu dugc hé phuong trinh
u’ —(5x5 —6x* —8x+3) =(2x2 +2x+3)v

S = (252 +2x4+3) (v—
v3—(5x5—6x4—8x+3)=(2x2+2x+3)u:>u v=(2x 4 2xe3)(v-u)

u=y

<:>(u—v)(u2+uv+v2+2x2+2x+3):O<:> ) ) )
U +uv+v +2x°+2x+3=0

2

. uz+uv+v2+2x2+2x+3:0c>(u+%vj +%v2+(x+1)2+x2=—2 (V6 nghiém).
" u=vou =V S X +3x +3x+1=5x" —6x* +2x° +4x” -3x+6

& 5x° —6xt + X +x*—6x+5=0

& 5x* (x+1) =11 (x+1)+12x7 (x +1) =1 1x(x +1)+5(x+1) =0
x=-1
Sxt-11x +12x° —11x+5=0 (%)
Nhan xét x = 0 khong la nghiém ctuia phuong trinh (1). Xét truong hop x =0 thi

(*) = 5x° —11x+12—£+%20<:>5(x2 +i2j—ll(x+lj+l2:0.
X X X X

& (x+1)(5x* - 112 +1247 —11x+5):O<:{

1 1 1
Pit x+—=ftacd x+—=t=x" +— =+ —2. Thu dugc

x x X

) x=1
52 -11t+2=0c (t-2)(5t-1) =0 = (x-1) (sz—x+5)=0:>{5x2_x+5:0 )
Phuong trinh (1) v6 nghiém vi A <0. Két lun tap hop nghiém S ={1}.

Bai toan 134. Giai phuong trinh

8x* +x* +5x=3x" +7)c2+1+3(6x2 +4)c+1)3/3x5 —8x*+6x°+2x*—5x+2 (xeR).

Loi gidi.
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Diéu kién x € R. Phuong trinh d3 cho tuong duong véi
(x=1)" =(3x° =8x* +4x” —2x+3) = (6x +4x+1){/(6x2 +4x+1)(x—1)+3x° —8x" +4x° —2x+3.

Pit x—1=u;33x° —8x* + 6x° +2x* —5x+2 = v ta thu duoc hé phuong trinh
u3—(3x5—8x4+4x2—2x+3)=(6x2+4x+1)v
v —(3x5 —8x* +4x° —2x—i—3)=(6x2 +4x+1)u
u=v

3 3: 6 2 4 1 _
=>u —-v ( X raxd )(V u)g{u2+uv+v2+6x2+4x+1:0

2
o u’+uv+v?+6x° +4x+1:0c>(u+%vj +%v2 +(2x+1)2 +2x*'=0=xed.

0 u=veuw =v & x -3x +3x—-1=3x" -8x* +6x° +2x* —5x+2
& 3x° —8x* +5x° +5x* —8x+3=0
< 3x" (x+1) =110 (x+1)+16x° (x+1) = 11x(x+1)+3(x+1)=0
x=-1
3x'—11x’ +16x° —11x+3=0 (1)
Nhan xét x = 0 khong 1a nghiém cta phuong trinh (1).

Xét truong hgp x # 0 thi (1)<:>3x2—11x+16—£+%=O<:>3(x2 +L2j—11(x+lj+l6=0.
X X X X

& (x+1)(3x" - 112" +16x° —11x+3)=0<:>{

Piit x++ = thu duge 3¢° ~11t+10=0 < (1-2)(3t=5) =0 (x-1)’ (3x* = 5x+3) = 0= x =1.
X

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

Bai todn 135. Giai phuong trinh 4x* +x* +3x =x" +3x> +4+(4x* +4x+3)x" —4x* +4x' —x  (xeR).

Lo gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
¥ =3x7 4 3x =1 (x" —4x* +3) = (427 +4x+3)%/4x3 X =34 X —4x* 43

& (x=1) (2" —4x* +3) = (4 + 4x+3)3/(407 +4x+3) (x—1) +2° —4x* +3

Pit x—1=u;3x* —4x* +4x* —x =v ta thu duoc hé phuong trinh
w—(x>=4x*+3)=(4x* +4x+3)v

( ) ( ) :u3—v3:(4x2+4x+3)(v—u)
v3_(x5_4x4+3):(4x2+4x+3)u

u=v
<, X > = 1Y 3 2
u +uv+v +4x  +4x+3=0 (u+5j +ZV2+(2X+1) =-2 (2)

3 3
u =v

Phuong trinh (2) rd rang v6 nghi¢m.
W=V o xX-3x"+3x-l=xX"-4x*+4x - x o X’ —4x" +3x° +3x —4x+1=0
<:>x4(x—i-1)—5x3(x+1)—i—8x2 (x+1)—5x(x+1)+x+1=0

x=-1

<:>(x+1)(x4—5x3+8x2—5x+1):0<:>L4_5x3+8x2_5x+1:0 (1)

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 101

o Nhan xét x = 0khong la nghiém cta phuong trinh (1).
o Xét truong hgp x =0 thi (1)<:>x2—5x+8—§+%=0<:>x2+L2—5(x+lj+8=0.
X X X X

bat x+ 1 =y thu duogc phuong trinh
X

y2—2—5y+8=0<:>y2—5y+6=0<:>(y—3)(y—2)=0

3+J§_x_3—J§
2 T

2

= (x2 —3x+1)(x—1)2 =0 x=Lx=
Viy phuong trinh ban dau c¢6 bén nghiém.

Bai toan 136. Giai phuong trinh
x® +5x" +4x° +(x+2)3/x6 +5x=2x° +8x* +3x+2 =3x" +3x+1 (XER).

L0‘l gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X +3x7 -1-3x—i—1—(x6 +5x* =2x° +7x2) :(x+2)3/x2 +3x4+2+x" +5x" =2x° +7x°

<:>(x+1)3 —(x(’ +5x*=2x° +7x2):(x+2){/(x+2)(x—i—1)+x6 +5x*=2x° +7x7

Pat x+1= u;%/)c6 +5x* = 2x> +8x” +3x+2 =v ta thu dugc hé phuong trinh

u3—(x6+5x4—2x3+7x2)=(x+2)v U=v

3_.3_ 2 (y—
v3—(x6+5x4—2x3+7x2)=(x+2)u:>u ' (x+ )(v M)Q{u2+uv+v2+x+2=0
2

2
< u2+uv+v2+x+2=0<:>(%u+vj +%u2+x+220<:>(%u+vj +%(x+1)2+x+220

2 2 2
& lu+v +§x2+§x+E:O<:> lu+v +g x+é :—g (V6 nghi¢m).
2 4 2 2 4 3 3

P =V X +3x7 +3x+1=x"+5x" =20 + 87 +3x+2 = X +5x* =30 + 57 +1=0
Xét x = 0khong théa man phuong trinh da cho.

Xét x #0; bién ddi vé& x* +5x° —3+§+i3:0<:>(x3+i3j+5(x+lj—3=0.
X X X X

. 1 1
bat x+—=1=x’ +— =1 -3¢ thu duoc
X X

£ +t+3=0
t3—3t+5t—3:0c>t3+2t—3=0<:>(t—1)(t2+t+3)=0c>{ |
=
Véi t* +t+3=0,A <0, trudng hop nay v nghiém.
Véi t=1< x> —x+1=0,A <0, trudng hop nay vd nghiém.
Két luan phuong trinh d3 cho vo nghiém.

Bai toan 137. Giai phuong trinh
X +3x° +xt =7x° + 617 -1-19—1-(x2 +3x+9)3/x6 +3x° +x =5 +5x2 +15x+7 (x G]R).

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
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X +6x° +12x+8—(x6 +35° +x4—6x3—11)

:(x2 +3)c+9)3/)c3 +5x7 +15x+18+x* +3x° +x* —6x° 11

<:>(x+2)3—(x(’ +3x° +x4—6x3—11)

:(xz +3x—i—9)§/(x2 +3x+9)(x+2)+x(’ +3xX° +x* —6x° —11

Pit x+2 = u:x® +3x° + x* —5x° +5x% +15x + 7 = v ta thu duoc hé phuong trinh
u’ —(x6+3x5 +xt—6x° —ll)z(x2+3x+9)v

=u -V =(x2+3x+9)(v—u)

v —(x()+3x5 —i—x“—6x3—11):(x2 +3x+9)u
u=v

<:>(u—v)(u2+uv+v2+x2+3x+9):0<:> 5 5 R
u +uv+v +x +3x+9=0

) » 1Y 3, 3V 27 o

Vo oul+tuw+vi+x +3x+9=0< u+5v +Zv + x+5 == (V6 nghiém).

Vo u=vouw=v o x +6x" +12x+8=x"+3x" +x* = 5x’ +5x" +15x +7
Pua vé x° +3x° +x* —6x° —x? +3x—1=0. Xét x = 0khong thoa min phuong trinh nay.
Xét x # 0 ; phuong trinh trén tré thanh

¥’ +3x° +x—6—l+i—i3=0<:>(x3—i3j+3(x2 +L2j+(x—lj—620.
x x x

1 1 1 1 1 1 1
Pit x——=t=1t"=x" +—2—2;t3 =x ——3—3x.—(x——j:>x2 -1-—2=t2 +2;x° ——3=t3 +3t.

X X X X X X X
Khi d6
(t3+3t)+3t2+6+t—6:0<:>t3+3t2+4t:0<:>t(t2+3t+4):0
t=0 )
S =>x’-1=0sxe{-Ll}
t"+3t+4=0

Két luan phuong trinh da cho c6 hai nghiém x=—1;x=1.

Bai toan 138. Giai phuong trinh
56 —11x2 —4x+1+(x-|—2)3/x6 +3x +2x + 7 —8x* = 2x+1=x" (xe]R).

Loi gidi.
Piéukién xeR.
Phuong trinh da cho twong duong voi
X +3x°+3x + X7 —(x6 +3x° +2x* +6x° —11x7 —4x+1)

=(x+2)§/(x3+3x2+2x)+x6—i-3x5 +2x* +6x° —11x* —4x+1

<:>(x2 —i—x)3 —(3x5 +2x* +6x° —11x7 —4x+1)

:(x+2)§/(x+2)(x2 +x)+x(’+3x5 +2x +6x° —11x% —4x+1

Pit x> +x = u;3/8x* = 7x? —2x+1 = v ta thu dugc hé phuong trinh

w—(7x° =8x* =3x)=(x+2)v =
( ) ( ) :>u3—v3:(x+2)(v—u)<:> vy

v3—(7x3—8x2—3x)=(x+2)u wW+uw+vi +x+2=0
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2
X u2+uv+v2+x+2:0©(%u+vj +%(x2+x)2+x+2=0
1 1, , 2 1/, 2
S| —u+vy +—(x +x) +—(x +x) +1+x+1=0
2 4

Rt %u—i—v +%(x2+x)2 +%(x2+x)2—(x2 —i—x)+1+x2 +2x+1=0

2

| Futy +l(x2+x)2 le()Cz+x—2)2 +(x+1) =0®{xe{_2;1}
2 4

x=-1

S xed

S u=vouwr =1 ox+3x +3x '+ =x*+3x° +2x* +7x = 8x* - 2x+1 <= x* —6x° +8x* +2x =1
Sxt—6x+9xT =x7 —2x+1<::>(x2—3x)2 :(x—l)2
& (¥ —4x+1)(+* —2x—1)=O<:>xe{2+\/§;2—\/§;l+\/§;l—\/§}

Két luan phuong trinh ban dau c6 bon nghiém ké trén.

6 5 4 2
Bai toan 139. Giai phuong trinh XX E 2x2+ 31x F2x+2 = %/2x5 +5x% +8x7 +5x7 +2x (x € R) .
X"+
Loi gidi.
Piéu kién xeR.
Phuong trinh da cho twong duong véi

X2+ 20t 307+ 242 = (37 +1)€/2x5 +5x" +8x° +5x% +2x

< xP 307 +3x + X7 +3(x4+2x3+x2)+3(x2+x)+1—(2x5 +4x* +7x° +3x2+x—1)

=(x2 +1)%/x4+x3 +2x7 +x+142x° +4x* +7x° +3x% +x—1

<:>(x2+x+1)3—(2x5 +4x*+7x° +3x7 +x—1)

(x2 +1){/(x2+1)(x2+x+1)+2x5 +4x +7x° +3x7 +x—1

Pit x> +x+1=u;32x° +5x* +8x° + 5x% + 2x = v ta thu duoc hé phuong trinh

u3—(2x5+4x4+7x3+3x2+x—1 :(x2+1)v U=v

) =u—v =(x*+1)(v-u @{

v3—(2x5+4x4+7x3+3x2+x—1):(x2+1)u ( )( ) w +uv+vi+x*+1=0
1Y) 3

. u2+uv+v2+x2+1:0<:>(u+5vj +Zv2+x2:—l (V6 nghiém).

n X3+ 6x T T 60X+ 3x+1 =2 +5x + 8 + 5 4+ 2x X+ X +xt -6 + X7 +x+1=0.
Xét x = 0khong théa man phuong trinh da cho.
Xét x # 0 ; phuong trinh da cho tuong duong voi

X +x’ +x—6+l+%+%=0©(x3 +i3j+(x2 +i2j+(x+lj—6=0.
X X X X X X

< 1 1 . 1 1 1
bat x+—=t=>=x"+—+2var =x +—3+3x.—(x+—j.
X X X X X

1 1
2 2 L3 3 . \
Suy ra x +?:t -2;x +?—t —3t . Ta c6 phuong trinh
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£ =3+ =2+1-6=0 1+ —2-8=0c (1-2)(¢* +31+4)=0.

Phuong trinh #* +3¢+4 = 0,A < 0nén vo nghiém. Véi t=2c>x+l=2c>(x—l)2 =0 x=1.
x

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 140. Giai phuong trinh
X0+ 17 +3x" —8x7 + 247
2x* +1

=Y—x +2x" +8x  +4x 42 (xeR).

Lo‘t gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X+ +3x =8 +2x7 = (2)62 +1)3/—x5 +2x +8x° +4x* +2

< x0+3x + 327 —i—l—(—x5 +8x° —i—x2+1):(2x2+1)%/2x4+3x2 +1-x" +8x  +x2 +1

<:>(x2 +1)3 —(—x5 +8x° +x7 +1)=(2x2 +1)g/(2x2 +1)(x2 +1)—x5 +8x° +x* +1

Pit x* +1=u;3—x° +2x" +8x* +4x> +2 = v ta thu duoc

u3—(—x5+8x3+x2+1):(2x2+1)v u=v

=u’ -’ =(2x° +1)(v—u)<:>[

v3—(—x5+8x3+x2+1)=(2x2+1)u w+uv+v +2x° +1=0

2
o u2+uv+v2+2x2+1=O<:>(u+%vj +%v2+2x2:—1 (V6 nghi¢m).

o0 u=veuw=v ox*+3x 3 +l=—x +2x 18 +4x’ 2 o x* + X’ +x' —8x —x* +x-1=0
Xét x = 0khong théa man phuong trinh da cho.
Xét x # 0 ; phuong trinh da cho twong duong voi

X+ x +x—8—l+%—i320<:>(x3—%j+(x2 +L2j+(x—lj—8:0
x x x x x x

bat x—l:z‘:z‘2 :x2+iz—2;z‘3 :x3—%—3x.l(x—lj:>x2 +L2:t2 +2;x3—i3:z‘3 +3t.
X X X X X X X
Khi do ta co
(£+3t)+7+2+1-8=0 1+ +41-6=0 (1-1)(£ +2+6) =0

t=1 _1+J§_x 1-+/5
2 b

2_x-1=0
= (t+1)2=—5:>x x = 3

Vay phuong trinh da cho ¢6 hai nghiém.

X430 +3x —6x° +2x* +3x +1

- :%/—3x5+2x4+6x3+4x2—3x+2 (xeR).
x +1

Bai toan 141. Giai phuong trinh

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
x® +3x° +3x* —6x° +2x% +3x+1 =(x2 +2)%/—3x5 +2xt 4+ 6x° +4x —3x+2

< x° +3x* +3x7 +1—(—3x5 +6x° + x* —3x)=(x2 —i—2)%/x4 +3x7+2-3x"+6x° +x* = 3x

= (x2 +1)3 —(—3)65 +6x° +x7 —3x) = (x2 + 2){/()62 +2)()c2 +1)+(—3x5 +6x° +x° —3x)
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Dit x> +1=u:3x* +3x% +2-3x° +6x° + x> —3x = v ta thu duoc hé phuong trinh

u3—(—3x5+6x3+x2—3x)=(x2+2)v U=y

=u v =(x*+2)(v-u)=
v3—(—3x5+6x3+x2—3x)=(x2+2)u ( )( ) W +uw+vi +x7+2=0
Xét cac truong hop xay ra
2
. u2+uv+v2+x2+2:0c>(u+%vj +%v2+x2:—2 (V6 nghiém).

o X +3x +3x° +1=-3x"+2x" +6x’ +4x* -3x+2 & x* +3x7 +x* —6x° —x* +3x-1=0.
Xét x = 0khong théa man phuong trinh trén.
Xét x #0; phuong trinh da cho tré thanh

X +3x7 +x—6—l+%—i3=0c>(x3—i3j+3(x2+L2j+(x—lj—6=0.
X x x X X

< 1 1 1 1 1 1 1
bit x——=t=¢ =x" +—2—2;z‘3 =x ——3—3x.—(x——j:>x2 +—2:t2 +2;x° ——3:t3 +3t.
X X X X X X X

Khi d6
(t3+3t)+3t2+6+t—6:0<:>t3+3t2+4t:0<:>t(t2+3t+4):0
t=0 )
=1 =>x’-1=0=xe{-L1}
" +3t+4=0

Két luan phuong trinh da cho ¢ hai nghiém x=—-1;x=1.

X +6x +x°+8x* +4x+3
2 =
(x+1)

Bai todn 142. Giai phuong trinh Ix* 438 +76°+7  (xeR).
Loi gidi.
bicu kién x = —1.
Phuong trinh da cho twong duong véi
x®+6x* +x° +8x7 +4x+3 =(x2 +2x+1)3/x4 +3xX° + 7% +7

<:>x°+6x4+12x2+8—(x3 + 45 —4x+5)

:()c2 +2x+1)3/x4+2x3 +3x7 +4x+2+x +4x" —4x+5

c:>(x2+2)3—(x3+4x2 —4)c+5):()c2+2x+1){/(x2 +2x+1)()c2 +2)+x3 +4x* —4x+5

Pit x> +2=u:3x* +3x° +7x* +7 =v ta thu duoc hé phuong trinh
u3—(x3+4x2—4x+5)=(x2+2x+1)v 5 u=v
3 3
=>u'—v =(x+1) (v-u) e 5 5 5
v3—(x3+4x2—4x+5)=(x2+2x+1)u w+uv+v +(x+1) =0
Xét hai truong hop xay ra
2 2 2 1 ? 3 2 2 x:_l
Vol ruw v +(x+1) =0 ut—v |+ +(x+1) =0 s ) oxed.
2 4 X +3x+7x"+7=0
Voxt et +12x° +8=xt 43 + TP+ 7 = X +5x" =3 +5x7 +1=0
Xét x = 0khong théa man phuong trinh da cho.

Xét x #0; bién ddi vé& x* +5x° —3+§+i3:0<:>(x3+i3j+5(x+lj—3=0.
X X X X

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN KHAT CHAN; QUAN DOAN BQ BINH



LY THUYET SU DUNG AN PHU CAN THU'C (PHAN 9) 106

1 1
bat x+—=1= x’ +— =1 —3¢; thu dugc
x X

£ +t+3=0
£-3t+5t-3=01 +2t-3=0(t-1)(F+1+3) =0 1
=
Néu 1 +1+3=0,A <0, truong hop ndy vo nghiém.
Néu t=1< x> —x+1=0,A <0, truong hop ndy vo nghiém.
Két luan phuong trinh d cho vo nghiém.

Bai toan 143. Giai phuong trinh x° + x° + 2x° +x+(x4 —x+1)3/x6 +X°+x" 42X +4x° +4x+2=0 (xeR).
Lai gidi.
Diéu kién x* —x+1= 0. Phuong trinh da cho twong duong véi

—x*—x*=2x? —x=(x4—x+1)%/x6 +° +xt+2x7 +4x7 +4x+2

o x+3x° +3x+1—(x6+2x3 +5x2+4x+1)=(x4—x+1)%/x5 +xt =X+ 1+ x4 2 + 57 +4x+1

<::>(x+1)3—(x6 +2x3+5x2+4x+1):(x4—x+1){/(x4—x+1)(x+1)+x6+2x3+5x2+4x+1

Pit x+1=u;3x" +x° +x* +2x° +4x> +4x+2 = v ta thu dugc hé phuong trinh

u3—(x(’+2x3—x2+4x—1):(x4—x+1)v U=v
:>u3—v3:(x4—x+1)(v—u)c> 5 -
v3—(x(’+2x3—x2+4x—1)=(x4—x+1)u u +uv+v +x —x+1=0
Xét cac truong hop xay ra

. ’ 2 4x* —4x +1+4x" —4x+1+2
o Wt +x —x+1=0 u+ v + =0
X —1)

4

2

1Y (2 -1) +(2x-1) .
& u+5v + v + :_E (V6 nghi¢m).

o u=veour=2oxX+3x +3Ix+1=x*+x+x'+2xX° +4x’ +4x+2 = X+ X+t + X+ +x+1=0 (1)
Nhéan xét x =1khong thoa man phuong trinh (1). Dodéox#1=x—-1#0.
(1)<:>(x—1)(x6+x5+x4+x3+x2+x+1)=0
S+ =+ -+ =X -+ =X +x—x-1=0
oSx -1=0=x=1 (2)

) RO rang (2) mau thuan. Suy ra phuong trinh (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai toan 144. Tim nghiém duong cua phuong trinh sau
1+3x
1+ x*

\/ Crxt 3 +x+1 (xe]R).

Loi gidi.
biéu kién x > 0. Phuong trinh da cho twong duong véi

3x+1:(x4+1)i/x5 +xt+x +3x7 +x+1

<X +3x7 +3x+1—(x3+3x2):(x4+1){/x5 +x4+x+1+(x3+3x2)

< (x+1) —(x*4+3x7) = (" +1)g/(x4 +1)(x+1)+x7 +3%°
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Pat x+1:u;%/x5 +x*+x’ +3x* +x+1 =v ta thu duoc hé phuong trinh
u’ —(x3 +3x2)=(x4 +1)v

v —(x3 +3x2)=(x4+1)u

U=v
:>u3—v3=(x4+1)(v—u)<:> 5 5 A
u +uv+v +x +1=0

2
v u2+uv+v2+x4+1=0<:>(u+%vj +%v2+x4=—1 (V6 nghiém).

s 4 x>0 x>0
V o u=vou =v o , . s 4 , S
X +3x " +3x+1=x"+x"+x +3x" +x+1 X +x" =-2x=0

x>0 x>0 x>0
=1.
= X(x4+x3—2)=0©{x4+x3—2=0® (x—l)(x3+2x2+2):0<:>x

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

4 3 2 _
11x x4 2x"+7x 3:%/5)65
5xT—x+2

Bai toan 145. Giai phuong trinh —6x*+2x* +4x* -3x+6  (xeR).

Loi gidi.
Piéu kién 5x* —x+2#0.
Phuong trinh da cho twong duong voi
1x*=x*=2x*+7x-3= (5)64 —x+2)3/5x5 —6x"+2x° +4x* -3x+6

<:>x3+3x2+3x+1—(—11x4+2x3 +5x2 —4x+4)

:(5x4—x+2)¥5x5 45t X x4 2— 11t +2x° +5x2 —4x+4

& (x+1) = (-11x" +2x° +5x° —4x +4)

= (50 x4 2)(5x* —x+2) (x +1) —11x* 420+ 5x° — 4w +4

bPat x+1= u;i/Sx5 —6x* +2x° +4x* —3x+6 =v ta thu dugc hé phuong trinh
u3—(—11x4+2x3+5x2—4x+4)=(5x4—x+2)v
v3—(—11x4+2x3+5x2—4x+4):(5x4—x+2)u
u=v

33 = (55" — o) _
Y (x x )(V M)Q{u2+uv+v2+5x4—x+2=0

Xét cac truong hop
2 4 42 2
> AU+ 45t —x 2 =0 I,H-lv +§v2+4x4+4x dx" +1+4x 4x+1+2:0
2 4 4
2 232 1) +(2x—1)
@(uvt%vj +%v2+4x4+( )4( ) =_% (V6 nghiém).

> u=veour=v o X +3x +3x+1=5x" —6x* +2x° +4x* =3x+6
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<58 —6xt+x7+xP—6x+5=0 (1)
c>5x4(x+1)—11x3(x+1)+12x2(x+l)—11x(x+l)+5(x+l):O
& (x+1)(5x* ~11x° +1207 ~11x+5) =0
x=-1
Tl et S1F 4126 ~11x+5=0 (*)
Nhan xét x = 0 khong la nghi¢ém cua phuong trinh (1). Xét truong hop x =0 thi

(*) = 5x° —11x+12—£+%20<:>5(x2 +i2j—ll(x+lj+l2:0.
X X X X

1 1 1
bat x+—=ttacd x+—=1=x"+— =1 —2. Thu dugc
x x x
x=1

S -11t+2=0 & (1-2)(5t-1) =0 = (x 1) (55° ‘“S)ZODLxZ—Hs:o (1)

Phuong trinh (1) v6 nghiém vi A <0. Két lun tap hop nghiém S ={1}.
Nhdn xét.

Pén ddy la bai todn 6 145 ciia tai liéu, mot s6 thit tw thi du khéng nho, tat nhién héng nam ngodi dang thirc
su dung an phy chira can bac ba dua vé hé phirong trinh déi ximg loai 2. Sau ddy tac gid ciing déc gid diém lai mot
s6 cdp dg ching ta da trdi nghlem

I L(mx+n) —(ax+b)= f (x)3/f (x)(mx+n)+(ax+b) .

2. (mx+n) —(ax* +bx+c)= \/f mx+n)+(ax® +bx+c).

3. (mx+n) —(axc +bx° +ex+d)= \/f mx+n)+(ax’ +bx> +ex+d).

4. (mx+n) —(ax*+bx’ +ox +dte)= \/f (mx+n)+(ax* +52° +ox* +dx+e).

5. (mx+n) —(axc +bx' +ed’ +dx vex+ f) = \/f mx+n)+(ax’ +bxt +ox +de’ ex+t f).
6. (mx* +nx+p) —(ax+b)=f(x)3|f (x)(mx +nx+p)+(ax+b).

7. (mx* +nx+ p) —(ax® +bx+c) = £ (x)3]f (x) (mc® +n+ p)+(a +hx+c)

8. (mx® +nx+p) —(axd +bx* +ex+d) = \/f (m® +nx+ p)+ (ax +b2° +ex+d) .

9. (mx*+nx+p) —(ax* +bx’ +ox +dxte)= \/f (m® 4+ p)+ (axt + b2 +x® +dxte).

10. (mx2+nx+p) —(ax5+bx4+cx3+dx +ex+f)

:f(x){/f(x)(mxz+nx+p)+(ax5 +bx4+cx3+dx2+ex+f).

11. (mx2 +nx+p)3—(ax(’+bx5 +oxt +dx’ +ex’ +ﬁc+g)

:f(x){/f(x)(mx2 +nx+p)+(ax° +bx° +ext +dx’ +ex’ +ﬁc+g) )
Trong do da thirc f(x) ciia chiing ta tang dan o phirc tap theo thir tw
f(x)Econst—>f(x)Eax+b—>f(x)Eax2 +bx+c—>f(x)zax4 +bx+c.
u=v

Lueu ¥ sau khi dat hai an phu u véi v, ta thwong quy vé tuyén phiong trinh R R
u +uv+v +f(x):0
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Gid dinh u la dn phu gon gang hon (da thu"c) con v la dn phu phike tap ]’lO’I’l (can thuec).

Trieong hop u=v da bude dau dwoc long ghép cac phuong trinh dai s6 bdc cao dién hinh, trong dé cao nhat la
phirong trinh doi xitng béc 6, doi héi cac ban can ndam viing Iy thuyét, rén luyén kj ning thanh thao méi c6 thé xir
ly tron ven dwoc bai toan duwa ra.

(i) 420 sm=0 ()
(%u+vj2+%u2+f(x):0 (2)

Théng qua quan sdt, mét sé ban déc gia da c6 thé linh hoat sir dung mot trong hai phwong dén (1) hodc (2).

Hon thé nita u2+uv+v2+f(x):0<:>

Pé y kj ludng c6 thé thay phwong dn (1) don gidn hon phirong dn 2, cdc ban dirng ¢é dai dot tung tée %vz theo can

thire, khéng gidi quyét vin dé gi, boi khi do ta thwong gdp may mdn
f(x) = const >0
f(x) =ax’ +bx+c>0,VxeR
f(x) =ax' +bx+c>0,VxeR

Viéc danh gid wéce lwong cdc biéu thire trén da dwoc trinh bay chi tiét théng qua cdc thi du, trieong hop cudi ciing
la kho khan hon ca.

Phwong dn (2) ciing dd xay ra véi nhiéu bai todn, ddc thir ciia né la phdi “tung tde, két hop tong thé”, tham chi tinh
té hon, boi thuong gdp cdc tinh huong khéong xdc dinh dwoc ré rang dau cia f (x) mét phan ciing vi can thire bdc

ba khéng can diéu kién xdc dinh, con néu khong ching ta da ding danh gia can ban, bat dang thire, cong cu dao
, \ A & . I A ¢y 2 ITEE B A A R ) A A A 3
ham — khao sat ham so, noi chung khi do vé “hoa lyc” la khong thiéu. Cu thé cac ban can lap lugn Zuz +f(x) >0

bang cach quy vé hang dang thirc hodc ding cong cu ham sé (mdc dix la trén tdp sé thiec).
f (x) = const
Cdc truong hop thuong gap twong tuw phuwong an (1), do la f(x) =ax’ +bx+c

f(x) =ax'+bx+c>0
Xay dung diéu ndy bang cdch chon f(x) sao cho phirong trinh bdc hai én x: %uz +f(x) =0 vé nghiém. Hodc néu
bdc 4 thi %uz +f(x) >0,VxeR.
Néu khéng ldp ludn dwoc %uz +f(x) >0,Vx € Rco nghiém thi thao tdc gidi bai todn sé rat phirc tap, khéng muon
néi la di vao ngé cut. Néu f(x) la da thire bdc ba két hop véi u dang nhi thire bdc nhdt thi %uz + f(x) >0 van cé
dang thure bac ba, va tdtyéu khong t6n tai s kién %uz + f(x) >0,VxeR.

Liéu f(x) ¢6 dang da thirc bdc ba dwoc hay khéng ? Cdu trd 16i 1a ¢é, va khi d6 muodn cé %uz +f(x) >0,VxeR

thi phdi ¢6 u=mx* +nx+ p, nham tao ra da thirc bdc bon, quy vé hang dang thirc sé thudn loi hon. Sau ddy tdc gia
xin két thiic tai liéu bang I6p bdi todn véi f (x) ¢6 dang da thire béc ba, trude khi chuyén sang Ly thuyét sit dung

dan phu phan 10, ndng cao va phat trién mé réng cdc phan 8 — 9.

Bai toan 146. Giai phuong trinh
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x®=3x" +3x* —2x> +5x* - 5x+1 =(x3 +1)3/x5 —x'+x’—4x’+4x-1  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong vdi

x®=3x° +3x4—x3—(x3 —5x° +5x—1):(x3+1){/x5 —x +x’ —x+(x3—5x2 +5x—1)

<:>(x2—x)3 —(x3 —5)c2+5)c—1):(x3+1){/(x3 wtl)()cz—)c)wtx3 —5x* +5x—1

Pit x> —x=u:3x’ —x* +x* —4x* +4x—1 = v ta thu duoc hé phuong trinh

w—(x*=5x*+5x=1)=(x*+1)v =
( ) ( ) :>u3—v3=(x3+1)(v—u)© u2 Y .
v3—(x3—5x2+5x—1)=(x3+1)u u +uv+v +x +1=0
2 2, .3 1 P 3 2, .3 1 23 4 . 3
o U +tuww+v +x +1=0|—-u+v| +—v +x +1=0| —u+v +—(x -2x" +x )+x +1=0
2 4 2 4

2 2 2
& lu+v +§x2 x2—1x+1 +1=0< lu+v +§x2 x—l +3—5x2:—1 (V6 nghiém).
2 4 3 2 4 6 48
e u=vouwr=rox® -3 +3x - =X X'+ -4’ +d4x-1 o x°* -4 +4x* -2 +4x* —4x+1=0
Xét x = 0khong théa man phuong trinh trén. Xét x # 0 ; bién doi vé
x3—4x2+4x—2+i—i+L:0<:>(x3+ij—4(x2+L2j+4(x+lj—2:0

X )C2 )C3 X3 X X

< 1 1 . 1 1 1
bat X+—=t=1t :x2+—2+2 va t’ =x3+—3+3x.— xX+—|.
b b X X X

1 1
2 2 L3 _ 3 . .
Suy ra x +7=t -2;x +?—t —3t . Ta c6 phuong trinh

£ =3t—4( —2)+4-2=01 -4 +1+6=0< (1 -3)(t+1)(1-2)=0

3+«/§.3—\/§‘1}
> ;

9

c>(x2—3x+1)(x2+x+l)(x—1)2:che{ 5

Két luan phuong trinh da cho c6 ba nghiém ké trén.

Bai toan 147. Giai phuong trinh x° +x* +2x% + 2x+1=(1-x" )22  +2x* ~x* ~x-1  (x€R).
Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong véi
x*+3x° +3x  + X —(3x5 +3x* = 2x7 —2x—1) =(1—x3)§/x2 +x—x" —x*+3x +3x" —2x* —2x-1

<:>(x2 +x)3 —(3x5 +3x* =247 —2x—1)=(1—x3){/(1—x3)(x2 —i—x)+3x5 +3x* —2x* =2x-1

Pit x* +x = u:32x° +2x* —x* —x—1=v ta thu duoc hé phuong trinh

u3—(3x5+3x4—2x2—2x—1):(1—x3)v u=v

:>u3—v3=(1—x3)(v—u)<:>[

v —(3x5 +3x* —2x7 —2x—1):(1—x3)u W +uwv+vi +1-x=0

2 2
o) u2+uv+v2—x3+1:0<:>(%u+vj +%u2—x3+1:0<:>(%u+vj +%(x4+2x3+x2)—x3+1:0
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2 2 2
@(lquvj +§x4+lx3+§x2+1:0<:>(lu+vj +§x2(x+lj +3—5x2:—1 (Vo6 nghiém).
2 4 2 4 2 4 6 48
o u=veuw=v ox*+3x7+3x +x =2 +2x - —x-lox+ X +xt + X + X +x+1=0
Nhan xét x =1khong théa man phuong trinh (1). Dodéx#1=x—-1#0.
(1)<:>(x—l)(x6+x5+x4+x3+x2+x+1):0
SX x4+ - +x - - A -+ x—x-1=0
oSx -1=0=x=1 (2)
) R rang (2) mau thuan. Suy ra phuong trinh (1) vé nghiém.
Két luan phuong trinh da cho v6 nghi¢m.

Bai toan 148. Giai phuong trinh
x®+7x° +20x* +26x7 +16x7 +8x +1=(x +3x2 +1)3-3x* ~12x" - 15" —6x-1  (x<R).

Loi gid.
bicukién xeR.
Phuong trinh da cho twong duong voi
x4+ 6x° +12x" +8x" —(—x* =8x* ~18x’ ~16x” —8x 1)

:(x3 +3x2+1){/(x5 +5x* +6x° -|-x2+2x)—x5 —8x* —18x" —16x* —8x—1

& (o +2x) —(—x* —8x* ~182° ~162° ~8x~1)

= (x* 4327 +1){/(x3 322 +1)(x +2x) —x° ~8x* ~18x° ~16x> ~8x |

Pit x +2x = u;Y—3x* —12x° —15x* —6x—1 = v ta thu dugc hé phuong trinh
u’ —(—x5 —8x* —18x —16x7 —8x—1) :(x3 +3x° +1)v

v —(—x5 —8x* —18x*—16x* —8x—1 :(x3 +3x? +1)u

u=v

3_ 3: 3 3 2 1 _
—uy (x T )(v u)g{u2+uv+v2+x3+3x2+1:0

2
o5 u2+uv+v2+x3+3x2+1=0c>(%u+vj +%u2+x3+3x2+1=0
1 ? 3 2
<:>(—u+vj +—(x2+2x) +x +3x°+1=0
2 4
1 23 1 23 8\ 2
S| —ut+v| +=x'+4x’ +6x° +1=0 | —u+v | +=x*| x+—= | +=x* =—1 (V0 nghiém).
2 4 2 4 3 3
S u=veour=vox*+6x  +12x* +8x’ =3x* —12x —15x* —6x -1

& x4+ 6x° +15x" +20x° +15x* +6x+1=0 = (x+1)' =0 = x=-1.
Két luan phuong trinh d cho ¢6 nghiém duy nhat x=—1.

X +2x° +6xt +5x° +2x7 +2x+1
X +4x? +1

Bai todn 149. Giai phuong trinh =" +2x -x —x-1  (xeR).

Loi gidi.
Diéu kién x’ +4x’ +120.
Phuong trinh da cho twong duong véi
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X+ 2x° +6xt +5x° +2x7 -1-2x—i-1=(x3+4x2 -1-1)3/2)65 +2x' —x*—x—1

< x0+3x° —i—3x4-|-x3—(x5 —3x* =4 —2x° —2x—1)

=(x3+4x2 +1)3/x5 +5x 4 + X7 Fx+x0 =3x —4x* —2x* —2x—1

<::>(x2 +)c)3 —()c5 —3x* —4x’ —2x? —2x—1)

:(x3 +4x* +l){/(x3 +4x° +l)(x2 +x)+x5 —3xt—4x’ —2x* —2x -1

Pat x2+x:u;3/2x5+2x4—x2—x—l:v ta thu duoc hé phuong trinh
u3—(x5—3x4—4x3—2x2—2x—1)=(x3+4x2+1)v
v —()c5 —3)c4—4)c3—2)c2—2)c—1)=(x3 +4x2+1)u
3 3 3 2 u=vy
Su —v =(x +4x" +l)(v-u)
( )( ) [u2+uv+v2+x3+4x2+1:0

2
o) u2+uv+v2+x3+4x2+1:0<:>(%u+vj +%v2+x3+4x2+1=0

2 2
= lu+v +§(x2+x)2+x3+4x2+120<:> lu+v +§x4+§x3+2x2+120
2 4 2 4 2 4

1 3,05 1, o
S|l —u+v | +=x"| x+=| +—x" =-1 (V6 nghiém).
2 4 3 16

o u=vouw=rv ox’+3x+3x'+xrX =2 +2x' - ¥’ —x-lox*+ X+ + X+ X +x+1=0 (1).

Nhéan xét x =1khong thoa man phuong trinh (1). Dodox#1=x—-1#0.
(1)<:>(x—1)(x6+x5 +xt+x +x +x+1)=0

Sx+x =+ -+ =X -+ =X +x—x-1=0

oSx-1=0x=1 (2)
) RO rang (2) mau thuan. Suy ra phuong trinh (1) v6 nghiém.
Két luan phuong trinh da cho v6 nghiém.

Bai toan 150. Giai phuong trinh

X 49x° +41x* +71x° + 2147 +24)c+1:(3x3 +17x* +6)3/3)c5 +12x* +7x* —15x* —6x -1 (xeR).

Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong voi
X0 +9x° +27x +27x + (14x* +44x° +21x° + 24x+1)

:(3x3 +17x +6)%/3x5 +26x* +51x° +6x> +18x —14x* —44x° —21x*> —24x -1

o (2 +3x) (142" + 440 +210% +24x +1)

= (32 +17x% + 6){/(3x3 $172° +6) (2 +3x) — 14x* — 442’ 216> ~24x -1

bt x* +3x = u;3/3x5 +12x* +7x* —=15x* —6x—1 = v ta thu duoc hé phuong trinh
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u3+(14x4+44x3+21x2+24x+1)=(3x3+17x2+6)v
v3+(14x4+44x3+21x2+24x+1):(3x3+17x2+6)u
u=v
Su =V =3 +17x* +6)(v-u) =
( )( ) L2+uv+vz+3x3+17x2+620
Xét hai kha nang xay ra
2
< u2+uv+v2+3x3+17x2+6=0<:>(%u+vj +%v2+3x3+17x2+620

2 2
@(lu+vj +§(x2+3x)2+3x3+17x2+6©(lu+vj +§x4+1—5x3+%x2+6:0
2 4 2 4 2 4
1 : 3 2 2 2 A [N
& Eu+v +Zx (x+5) +5x" =—6 (VO nghi¢m).

S u=veouw=v S x*+9x°+27x" +27x =3x" +12x* +7x° —15x* —6x—1
& x*+6x° +15x* 420" +15x> +6x+1=0 = (x+1) =0 x =1

Két luan phuong trinh da cho c6 nghiém duy nhat x=—1.
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Bai tap twong tu.
Gidi cac 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.

(x—l)3 —7x:(x+1){/(x+1)(x—1)+7x.
(x+l)(x2—4x—1)=(x+l)m.
x’ +2=(x+1)\3/x2 +9x—1+3(x+1)2.
x*—6x"+11x—10 _
i/x2 +4x-8 -

X —6x" +11x—14=(x+7)/x> +6x-8.
x’ +3x:()c+l)i/m+6x2 +1.
x —12x* +12x—-6 B

Jx=1)(7x+8)
(x+3)m+6x2+6 B

x3

X457 +1x+12=(x+6)2x" +9x+8 .
X +5x° +11x+14
Y2(x+1)(x+4)

+5.

(x+1)3—(x2—8)=(x+9)§/(x+9)(x+1) (

X +2;‘+J;3x+8 Jx+1)(2x+1).

X +2x7 +3x+10=(x+10)32x7 +11x+1.
3 2
X +7x +16x+3+3[——3x2—7x+7 _0.

2x -1
8x’ —13x” +7x—1
J3x% -1
X+ 7% +16x+2 =(1-2x)-3x" = Tx+8.

x? +7x+16:(l—2j3 —3x2-7x+10.

=x+1.

X
8x’ —13x" +7x-8
J3x* +6
9x* —12x* +x—4=(x+4)J18x* +39x—1.
3x° —12x% +2x -5
J36x> +117x-1

8x2—13x+7:£+(1+lj\3/3x2+6x—1.
X

X

=x+1.

=1.

Ox’ —15x7 +x—4 = (x+4)327x* +39x—49 .

=2 +x—1=34x* +14x—1.

-8).
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24, 2x* —9x? +4x—4=23/6x* +14x—1.
25. (x—1)(x* +1) =23 —4x" +14x—1.

3_ 2 _
26, SX =29 +8x-8 i a1,

8
27. 3x* =3x+14=(x+6)Ix’ +x* +13x -7 .

3x2_3x+37 3 3
327 3x437 4
x+6

- 1 _ 6x+17

3/x3 —x*+5x-8 - (x+6)2—70.

28. +x>+13x-30.

3 2
30. x +3x"=Tx+1 :(x+1)2.

I +3x7 +13x+1
31 437 =Sx+1=(x+1) U 4367 +11x+1.

3 .2
32, X A 0 3a e,
(x—i-l)

6, .3 2
13, X +x +2x3+2x+1:2/2x5+2x4—xz_x_1'
I-x
3 2 _ —
34, XA TN o 3 15k 8.
2x" =3x
6 5 4 } ?
35, 2T £ 200 + 26w 100 804l o 152 —6x 1.
x +3x"+1
3 Q42 —
2x+1

37. x3+4x2—9x—11=(2x2—3x)%/2x3+3x2+15x+19.

3 2
38. %zﬂx3+3x2+6x—5.
x+1
3 2
39, B H X A e 1122 + 501 4.
3x"—=x+7
3 2 _
40. = +42x 39x © = xiflxn)(2x +x+14).
x_

41. 8x° —15x +11x—-8=83x* +11x—1.

42. 8x* —45x+187 = 764 +3/9x* +27x—1.

x+4
43, 5x% —4x+1 :(3x2 —x)%/4x3 +6x .

X —4x*+x-5

44, ~1.
Yt +8x2 +3x+17
2
g5, O A+l 5 20,
13+ x

46. —4x> +5x> —4x+1= (3x2 —x)\3/4x3 +6x.
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47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.
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Loi ket.

Bai todn s6 150 ciing la bdi todn cudi ciing cua tai lidu Ly thuyét sir dung an phu cdn phan thir 9, chii dao tdp
hop va huéng dan vé 16p bai todn sit dung cin thirc voi phwong trinh chita can bdc ba dwa dwoc vé hé phirong
trinh. Trong qud trinh hoan thién bdi todn cdc ban can két hop phép thé, dat an phu, ky thudt giai phwong trinh
bang phép néing liiy thira, phan tich hang ding thirc va nhdam nghiém déi véi phwong trinh bdc caotuy nhién no chi
la chiit chia sé phan nao cua tac gia ! Mong mudn cdc ban doc gia chii y ky hedng va rit dwoc nhiéu kinh nghiém
quy bau cho ban thdan minh.

Tac gia chuc cac ban hoc sinh, cac thdy co gido va toan thé cdc ban déc gia siec khoe, vui vé, binh tinh, ty tin,
birt phd, danh bat d@é thi, dat két qud cao trong cdc ky thi twong lai sdp t&i, chiic cdc em hoc sinh 16p 12 THPT dat
diém t6i da mén Todn trong ky thi THPT Quéc gia nam 2015 va hon thé nita.

Toi con nho da doc trong mot tai liéu, tai Pai hoi Chdu ngoan Bdc Hé Thanh pho”' Hé6 Chi Minh, nam 1977, ¢6
mét vi dai biéu trong Poan chu tich da tirng noi

“Thanh phé soi thdy twong lai rat sang ciia minh trén vang tran cdc chau”

D6 la cdu ndi néi tiéng ciia Nguyén Bi thw Thanh 1y Thanh phé Ho Chi Minh, Co Thi twong Chinh phu Nuoc
Céng hoa Xa hoi Chit nghia Viét Nam, dong chi Sdu Dan — Vé Van Kiét. Cau néi ham siic chira rit nhzeu tam tu va
nguyén vong cia mot nguoi chién si cong san kién trung, vdo sinh ra tiv ‘cung nhip ddp trai tim To 6 quoc sudt hai
cudc khdng chién. Thé hé hdu sinh ching ta sinh ra va Ién 1én trén dai ddt hinh chiv S nhiéu dau thirong, con chira
han gdn hét, moi ngwoi ching ta déu suc séi dong mdu chdy trong minh khéng thay doi dwoc, tir bé dén I6n nghiém
nhién thira huong ché as y té va giao duc dé phat trién toan dién, d6 1a éan hué cia cha me, cia thé hé trude, cia
non song ban tang cho moi cong dan. Tuw twong cd nhdn luén ton tai trong méi nguoi, dé la s phdn cong xa hgi va
tdt yeu ndy sinh do ban nang, vi thé né thwong vieot qua nguong ciua 1gp thé, né cir di sau mai dé lam dwong lac 16i.
Du rang quyén song quyén hieong thu, va nhiéu quyén khac nita la bat di bat dich, nhung diéu gi ciing can c6 mirc
dé, diéu gi ciing cdn phit hop dao Iy, giir vitng ban sac va truyén thong von cé ldu doi cia né, lam sao dé khi nhin
vdo chiing ta con nhdn ra minh. Thiét nghi song tot hitu ich, ding dao 1y, khoan dung, khéng dam dap dong bao,
diét trir dc doc, hon nita dé an toan va thodi mdi can chiém linh khoa hoc, cung nhau vitng buoc lam chu tri thirc,
lam chii twong lai, chi can lam dwoe chiéc oc vit, lam dwoc sing dai lién, chién xa, tén lira, tau ngam, tiém kich,
cuong kich ching ta sé hoan toan xdy dung duwoc birc twong thanh bao ve me gia, vo dai, con tho trudc sy dom ngo
cua ngoai bang. T} hé hé tré minh can nhzeu thit thdt ddy, va chiea mdt mat thir gi, vi thé can ¢ trach nhiém gii gin
ban sdc va quyét tam xdy dung té6 quoc Viét Nam hoa binh, cong chinh, dan chu, viing bén, giau manh, sdnh vai
cing cdac nuwde Xa hoi Chii nghia trong khu viee va trén thé giGi, nhie dat nwée Cu Ba, Lién Bang Nga, Céng hoa
Hoi gido Iran, CHDCND Triéu Tién, hay it nhdt la CHND Trung Hoa ldng giéng chang han.

Facebook Vi Xuyén — Ac Liét.
Thu do Ha N¢i, ngay 17 thang 02 nam 2015.
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1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bai tdp néing cao va mét sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
M@t 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mot s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Ding Dirc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Van Ha — Pham Vian Hap
— Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Leé Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bai gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidi phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Gido duc Viét Nam; 1996.
Chuyén dé boi duing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diling; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tap 1;2;3;:4.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va lieong gidc.
Cung Thé Anh; NXB Gido duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB DPai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Duc Chinh — Vii Duong Thuy — Dao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
500 Bai todn chon loc Pai sé - Hinh hoc 10.
Lé Hoanh Pho; NXB Dai hoc Quéc gia Ha No6i; 2012.
Tam thirc bac hai va wng dung.
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29.

30.

31.

32.

33.

34.

35.

36.
37.
38.

39.
40.

41

43.

Lé Si Dong L& Minh Tam; NXB Gido duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va irng dung trong dgi sé.
Nguyén Durc Tan; NXB Gido duc Viét nam; 2003.
23 Chuyén dé gidi 1001 bai todn so cip ; Quyén 1.
Nguyén Vin Vinh — Nguyén Dtic Dong
va mot s déng nghiép (NKTH); NXB Giao duc Viét Nam; 2002.
Phwong phdp gidi todn bt ding thirc va cuc tri.
Nguyén Vian Diing — V5 Qudc Ba Can — Tran Qudc Anh; NXB PHQG Ha Noi; 2011.
Cic bai gidng vé bit déng thirc Cauchy.
Nguyén Vii Luong — Pham Van Hung — Nguyen Ngoc Thing; NXB DPHQG Ha Noi; 2008.
Cim nang luyén thi Pai hoc Ung dung ham sé Gidi todn Pai sé va Gidi tich.
Huynh Nguyén Luan Luu — Nguyén Thi Duy An; NXB DPHQG Ha Noi ;2014.
Tw duy logic tim toi loi giai H¢ phwong trinh.
Mai Xuan Vinh — Pham Kim Chung — Pham Chi Tuan
—Dao Van Chung Duong Van Son ; NXB DPHQG Ha Ngi; 2015.
Boi dwdng hoc sinh giéi todn Trung hoc co sé, Pai sé.
Nguyén Thi Thanh Thuy — Pham Minh Phuong
— Tran Van Tén; NXB Gido duc Viét Nam; 2014.
9 Chuyén dé Pai so6 Trung hoc co s6.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2014.
H¢ phwong trinh va phwong trinh chira can thurc.
Nguyén Vii Luong — Pham Vian Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
Tam thire bac hai va wng dung.
Lé SiPong — Lé Minh Tam; NXB Gigo duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va irng dung trong Dai 5.
Nguyén Dirc Tan; NXB Gido duc Viét Nam; 2003.
On thi vao l6p 10 THPT Chuyén; Moén Todn.
Doan Minh Cuong — Trinh Hoai Duong
— Tran Vin Khai — B4 Thanh Son ; NXB Gi4o duc Viét Nam ; 2013.
Tai liéu chuyén todn THCS; Todn 9; Tép 1: Pai sé.
Vii Hitu Binh — Pham Thi Bach Ngoc — Pam Van Nhi ; NXB Gido duc Vi¢t Nam ; 2012.
Dé thi tuyen sinh vao l6p 10 h¢ THPT Chuyén truc thugc dai hoc va T. HPT Chuyén cac tinh thanh
Dé thi tuyén sinh vao I6p 10 h¢ THPT hé dai tra cdc dia t phwong trén toan quac.
Dé thi hoc sinh giéi mén todn khéi 8 dén khéi 12 cdc cip.
Dé thi tuyén sinh Dai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi k.
Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam by (1995 — 2013).

. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...
42.

Cic dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...
Mot so trang mang hoc tdp thong qua facebook; twiter:;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH DAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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