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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) )

CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

LY THUYET PHUONG TRINH - BAT PHUONG TRiNH PAI SO BAC CAO, PHAN THUC HUU TY (PHAN 1)

Trong chuong trinh Toan hoc pho thong nudc ta, cu thé 1a chuong trinh Pai so phuong trinh va bat phuong
trinh 14 mdt nd1 dung quan trong, phd bién trén nhidu dang toan xuyén sudt cac cap hoc, ciing 1a bo phan thuong
thay trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gi6i mon Toén cac cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thic hét stc phong phu, da dang. Mac du day la mét dé tai quen
thugc, chinh théng nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mirc khé thim
chi rat kho, véi cac bién do6i dep két hop nhiéu kién thuc, k¥ nang van 1am khé nhiéu ban hoc sinh THCS, THPT.
Chuong trinh Dai s6 16p 9 THCS di gidi thiéu, di sau khai thac cac bai toan vé phuong trinh bac hai, chwong trinh
Dai s6 10 THPT dua chiing ta tiép can tam thirc bac hai voi cac dinh ly vé déu nhj thic bac nhét dau tam thirc bac
hai va tmg dung. Trong phuong trinh va bat phuong trinh dai s6 noi chung, chung ta bét gap rat nhiu bai toan cps
dang dai s0 béc cao, phan thue hitu ty, cac bai toan c6 mue do kho dé khac nhau, doi hoi tu duy linh hoat va veé dep
cling rat riéng ! Tur rat lau r0i, day van 1a vin dé quan trong, xuat hién hau khip va 1a cong doan cudi quyét dinh
trong nhiéu bai toan phwong trinh, hé phwong trinh chira cin, phuong trinh vi phan, diy sd,...Vi thé vé tinh than, n6
van dugc dong dao cac ban hoc sinh, cc thiy co gido va cac chuyén gia Toan phd thong quan tim sdu sic. Su da
dang vé& hinh thirc ctia 16p bai toan cin nay dat ra yéu cau cép thiét 1a 1am thé nao dé don gian hoa, thyc té cac
phuong phap giai, ky nang, meo myc da hinh thanh, di vao hé théng. Ve co ban dé lam viéc voi 16p phuong trinh,
bat phwong trinh nay chung ta wu tién ha hodc giam bac cia bai toan goc cb ging dwa vé cac dang bac hai, bac nhat
hodc cac dang dac thu (da duoc khai quat truge do). Trong chuyén dé nay, chuyén dé dau tién cua 16p phuong trinh,
bat phuong trinh, hé phuong trinh tac gia chu yéu dé cap t61 cac bai toan tir mirc 46 don gian nhét ti phtc tap nhat,
danh cho cac ban hoc sinh buéc dau lam quen, tuy nhién van doi héi tu duy logic, ti mi va chinh xac. Tai liéu nho
dugc viét theo trinh ty kién thirc ting dan, khong de cép giai phuong trinh béc hai, di séu giai phuong trinh béac ba
(dang ddc biét voi nghiém hitu ty va phan tich hang déang thirc), dang toan trung phuong (bac 4) va mo rong voi bac
chin, cac phép dat an phu co ban va phép dat hai an phu quy vé dong béac, pham vi kién thirc phti hop véi cac ban
hoc sinh THCS (16p 8, 16p 9) 6n thi vao 16p 10 THPT, cac ban hoc sinh THPT thi hoc sinh giéi Toan cac cép va
luyén thi vao hé dai hoc, cao déng, cao hon la tai liéu tham khao danh cho cac thﬁy cd gido va cac ban yéu Toan
khéc.

I. KIEN THUC - KY NANG CHUAN BI

Ky thuét nhan, chia don thuc, da thirc.

Nam vitng cac phuong phap phan tich da thie thanh nhan ti.

Ném vitng cac phuong phap giai, bién luan phuong trinh béc nhat bac hai.

Str dung thanh thao cac ky hiéu toan hoc, logic (ky hi€u hoi, tuyen, kéo theo, tuong duong).

el
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 3

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

Bai toan 1. Giai phuong trinh x* —3x* +2=0 (xeR).

Loi gidi.

bat x* =t (¢ >0); phuong trinh da cho tuong dwong véi
2 2 t—1=0 r=1
£ =3t+2=01 -t-2t+2=0=(t-1)(1-2)=0< 0™

» Véit=1=x"=1<|x]=1< x=1hofc x=-1.

> Voi1=2=x" =2 |x=v2 & x=2hodc x=—2.

Vay phuong trinh da cho c6 tdp nghiém la S = {—\/5 —LLN2 } .

Nhdn xét.

Bai todn trén la dang toan phwong trinh trung phirong quen thugc, su dung dat an phu quy vé phwong trinh bac
2 véi an sé phu, tinh nghiém va su dung phuwong phdp nhom hang tir dé dwa vé phwong trinh vé dang tich cia hai
phurong trinh bdc nhdt, gidi va két ludn nghiém tré nén dé dang.

Bai toan 2. Giai phuong trinh x* —5x” +6=0 (xeR).
Loi gidi.

bicukién xeR.

bat x* =t (12> 0)ta dugc tz—5t+6:0c>t2—2t—3t—6:0c>(t—2)(t—3):0<:{
o) V(’)’it:2<:>x2:2<:>|x|=\/§c>xe{\/§;—\/§}.
o) V(’)’it:3<:>x2=3c>|x|=\/§<:>xe{—\/§;\/§}.

Vay phuong trinh da cho c6 bdn nghiém S = {—\/5 ; —\/5 ; \/5 ;\/g } .

Bai toan 3. Giai phuong trinh 2x* -5x*+2=0  (xeR).
Loi gidi.

DicukiénxeR. Dat x* =¢ (¢20) ta thu dugc 2¢° —5z+2:0@(z—2)(2z—1):o@ze{%;z}.

= Voi t:2<:>x2:2<:>|x|=\/§c>xe{\/§;—\/§}.
1 1 1

e e 1

2 2
Viy phuong trinh dd cho ¢6 bdn nghiém ké trén.

Bai toan 4. Giai bit phuong trinh x* —5x* +4<0  (xeR).
Li gidi.
Diéukién xeR. Pat x* =¢ (¢ > 0)ta thu dugc

*_5t44<0  [(t-1)(t-4)<0 PEXE2 oo
1" =5t+4< - —4)s <x<
& clr<doli<2ei[x2l <
t>0 t>0 <1 -2<x<-1
x__
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 4

Vay bat phuong trinh di cho c6 nghiém S = [—2; —1] U [1; 2] .

Bai toan 5. Giai bt phuong trinh x* -8x*-9>0  (xeR).
Loi gidi.
bat x* =t (¢+>0)ta thu dugc
{zz —8t—920©{(t+1)(t—9)20
t>0 t>0
Viy bét phuong trinh dd cho ¢6 nghiém x >3v x<-3.

x2>3

<:>t29<:>x229<:>(x—3)(x+3)20<:>{
x<-3

4 2
Bai toan 6. Giai bat phuong trinh LXZH >0 (xeR).
x_
Loi gid.
biéu kién x#2.
2 x=1
X . ~ . (XZ_I) x'=1=0
Bat phuong trinh da cho tuong duong voi ————>0 < S|lx=-1
x=2 x>2

Viy bét phuong trinh c6 nghiém nhu trén.

4 2
Bai toan 7. Giai phuong trinh E N E e S (xeR).

x Xt 41

Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong duong voi
-7 —4=0o 20 +x7 -8x —4=0 (207 +1) (¥’ -4) =0 X’ =4 o xe{-22}.

Viy bét phuong trinh dd cho c6 hai nghiém.

x*=15x*-16

2

Bai toan 8. Giai phuong trinh
x"=5x+4

0 (xeR).

Loi gidi.

Picukién x> —5x+4#= 0 x=Lx#4.

Phuong trinh da cho tuong duong véi x* —15x* 16 =0 < (x* +1)(x* —16) =0 <> x” =16 <> x € {—4;4} .

Dbi chiéu diéu kién ta thu duoc nghiém x = —4.

x'—6x*+5 B

4

Bai toan 9. Giai phuong trinh
x —x+l1

0 (x IS R).
Loi gidi.
biéu kién x* —x2+1#0.

Phuong trinh da cho tr¢ thanh

¥ 627 4520 x' =520~ +5=0 6 (2 ~1)(x° —5):0@{)‘2 =1 c{MZ @xe{—l;l;—\/g;\/g}.

=5

So sanh diéu kién, két luan phuong trinh da cho c6 bon nghi¢m.
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 5

3xt-x?-2 B

Bai toan 10. Giai phuong trinh — =
X —2x+3

0 (xeR).
Loi gidi.
Didu kién x° —2x+3#0.
Phuong trinh da cho tuwong duong véi
3t -’ —2=03x + 207 -3 —2=0 & (37 +2) (¥’ —1) =0 X' =l xe {11},

boi chiéu diéu kién ta c6 nghiém x=-1;x=1.

4x*+7x° -2

Bai toan 11. Giai phuong trinh — =
P A S T T3 +1

0 (xeR).
Loi gidi.
Diéu kién 2x” —3x? +1# 0. Phuong trinh di cho trong dwong voi
4x4+7x2—2:0@4x4—x2+8x2—2:0@(x2+2)(4x2—1):0@x2=l@xe LIt
4 22
11

Dbi chiéu diéu kién ta co nghiém S = {—5,5} :

4 2
+6x° —
x4 6x -7 S

Bai toan 12. Giai bat phuong trinh 5 >
X +3x"+7

0 (x € R) .

Loi gidi.

biéukién xeR.

Tacod x* +3x% +7>0,Vx € Rnén bat phuong trinh da cho twong duong véi

x>1
X6 =720 (X -1)(F+7)2 0 ¥ 21
x<-1
Viy bét phuong trinh d4 cho ¢6 nghiém x>1v x<—1.
4 2
Bai todn 13. Gidi bit phuong trinh © 2% %50 (xeR).
3x"+x"+9
Loi gidi.
bicukién xeR.
Nhan xét 3x° + x> +9 >0, Vx € R . Bt phuong trinh di cho tuong duong véi
x=>1
X455 —620 (X +6)(X¥ -1)20 21
x<-1

Viy bét phuong trinh d4 cho ¢6 nghiém x>1v x<—1.

4 2
X 3x+2<

Bai toan 14. Giai bat phuong trinh o S0 (xeR).
X+

Loi gidi.
bicukién xeR.
Bat phuong trinh da cho tuong duong voi

x4—3x2+2£0<:>(x2—1)(x2—2)£0c>1£x2S2c>{

Viy bét phuong trinh d4 cho ¢6 nghiém S = [—JE; —1} v, [1;@] .
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 6

4 2
Bai todn 15. Gidi bit phuong trinh =" 3o (ycR).
x —x+1
Léi gidi.
bicukién xeR.
Nhan xét
x4—x+1=1(4x4—4x+4)=1[4x4—4x2+1+4x2—4x+1+2] 1[(2x 1) +(2x 1)’ >o vxeR
4 4 4

Bat phuong trinh d cho tré thanh 4x* —8x* +3<0 < (2x* -3)(2x* ~1)<0 @ -

Két luan nghiém S = —\/E;—\/I U \/I,\/E .
2 2 2°\2

4 2
Bai todn 16. Gidi bit phuong trinh 222> "7 < (xeR).

2x*—x+9

Loi gidi.
bicukién xeR.
Nhén xét 2x> —x+9> 0, Vx € R. Bat phuong trinh d3 cho twong duong véi

. - ZS)CS—I
26 -0x +720 & (¥ -1)(2¢ -7) 0o 1Sx S S e 2
I<x< 7
2
A 1A . ~ , - 7 7
Vay bat phuong trinh da cho c¢6 nghiém S =| — E;_l Ul L 5|
Bai toan 17. Giai bit phuong trlnhw <0 (xeR).
x+x>+10

Loi gidi.
Nhan xét rang x* +x* +10 > 0,Vx € R nén bat phuong trinh d cho twong dwong vai

251 x>1
X =2
x4—10x2+9£0c>(x2—1)(x2—9)S0©1£x2S9c>{ sdlx<-1 @{
x> <9
-3<x<3

Két luén bat phuong trinh da cho ¢6 nghiém S =[-3;-1]U[1;3].
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1)

Bai tap tuong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

l.
2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

5x'+x% -6

xt+8x* -9
4 2

4dx" —9x +5<

x+2x* -3

xt+4x* -5
4x* +x* =5

x4+7x2—8_

x'—6x°+5=0.
(x2—1)2+4x2:25.
(x2+1)2+3x4+x2:11.
(2x2+1)2+4x4=13.
x* +3x2(l+3x2):13.
x'=5x*+4
————=0
x —4x+2
2x'-5x7+2
3x*=5x+6
5x'—x*—4
x*+6x
x+3x* -4 B
3x¥ —4x+1
4x* —9x? +5
——=0
2x —=3x+1

=0.

2 +x-3

X +3x—4

<0.
x*—x+9

Z >0.
X' —x+4

4 2
x +2x +7£0.

> >0.
2x°—=x+10

4 2
X +x 20>

x'=12x+15
4x* +3x7* =7

<0.
X=X’ +6

5 0.
x +x-5

x4+ x+1
xt+xt -2

4 2_
4x+25x 6 >0
xT+x—-2x+1

4
x =16 <0

2 >0.
x' —=2x+3
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 8

Bai toan 18. Giai phuong trinh x° —12x> +11=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
x3 = 1 X = 1
-l =+ 11=0 o X (X 1) - (¥ 1) =0 (P -11)(x¥’ -1)=0s| " <
x =11 x=311
Vay tap nghiém cua phuong trinh da cho la S = {1; N } .

Bai toan 19. Giai phuong trinh 2x° +x° -3=0 (xeR).
Loi gidi.
Diéu kién x e R. Pat x* =¢, phuong trinh da cho trd thanh

200 +1-3=0(1-1)(2t+3)=0< 3o

Vay phuong trinh da cho c6 hai nghiém.

Bai toan 20. Giai phuong trinh 8x° —217x° +27 =0 (xeR).

Lévi gii.

biéukién xeR.

8t =1 X =— xX=

bat x° =t ta thu duoc 8t2—217t+27=0c>(8t—1)(t—27)=0c>L .
= 3

0
0
W =

Vay phuong trinh da cho c6 tdp nghiém S = {%;3} .

6 3
-3x"+2
X 3x <

4

0 R).
xt—x?+1 (xe )

Bai toan 21. Giai bat phuong trinh

Loi gidi.
biéukién xeR.

Nhin xét x4—x2+1=%[(2x2—1)2+3}>0,VxeR.
Bét phuong trinh di cho tuong duong véi x° —3x° +2<0 & (x3 —1)(x3 —2) <01’ <2a1<x<i2.
Két luan tap hop nghiém S = [l; 3/5} .

6 .3
Bai toan 22. Giai bat phuong trinh w <0 (xeR).
x —8x+9

Lai gii.
biéukién xeR.
Nhin xét x' ~8x+9=x' ~2x> +1+2(x* ~4x+4) = (x* =1} +2(x~2)’ > 0,Vx R,

Bt phuong trinh d cho tré thanh 2x° —5x* +2 < 0 < (x* =2)(2x’ —1)<0<:>%<x3 <2@3L<x<ﬂ§.

5

Két luan nghiém S = {L ; 3/5 } .

3/5
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 9

6 3
Bai todn 23. Gidi bit phuong trinh = %50 (xeR).
X' =2x"+3

Lai gidi.

bicukién xeR.

Nhin xét x* —2x* +3=(x" 1) +2>0,Vx € R . Bét phuong trinh d cho tro thanh
X >6 |:x > %

=

3

6 _~.3 3 3
X0 —7x +6>O<:>(x 1)(x 6)>O<:>L B

x<1

Vay bt phuong trinh d4 cho ¢6 nghiém x > Jevx<l.

Bai toan 24. Giai phuong trinh x* +x* =2 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
ot =xtr2 e (o -1)(xtH2) =0 |,
X ==2
Vay phuong trinh da cho ¢6 hai nghiém.

Bai toan 25. Giai phuong trinh 2x° +x* =3 (xeR).
Loi gidi.
bicukién xeR.

bit x* =¢ (tZO),tathudu:qc{ ot=lex'=loxe{-11}.

t>0 t>0
Vay phuong trinh da cho c6 hai nghiém.

2t2+t:3©{(z‘—1)(2t+3):0

Bai toan 26. Giai bat phuong trinh x* +4x* -5>0 (xeR).

Loi gidi. )

bicu kién x € R. Bat phuong trinh da cho tuong duong véi

x>1

xs—x4+5x4—5>0<:>(x4+5)(x4—1)>O<:>x4>1<:>{ o
<o

Viy bét phuong trinh dd cho ¢6 nghiém x>1vx<-1.

Bai toan 27. Giai bat phuong trinh x* —17x* +16 <0 (xeR).

Loi gidi. ,

biéu kién x € R. Bat phuong trinh da cho tuong duong véi

l<x<2

x* —16x4—x4+16<O<:>(x4—1)(x4—16)<0<:>1<x4 <16 =
2<x<-1

Két luan tap hop nghiém S =(-2;-1)U(1;2).

3 4

Bai toan 28. Giai bat phuong trinh % >0 (xeR).
X'+

Loi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong véi
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LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 10

x>1
2x8+3x4—520©(x4—1 (2x4+5)20c>x421<:>{ j

Vay bat phuong trinh da cho ¢é nghiém S = (—o0;—1]U[L;+0).

8 4
Tx" +x 8<

8

Bai toan 29. Giai bat phuong trinh ——<
x —=x"+1

0 (x € R) .
L0‘l gidi.
bicukién xeR.

2 2
4x' —dxt 1 dxt —axt 4142 (20 —1) +(207 1) 42
4 4
Bét phuong trinh tré thanh 7x* +x4—8£0:>(x4 —1)(7x4+8)£0©x4 <le-1<x<1.

Nhan xét x* —x* +1= >0,VxeR.

Vay bat phuong trinh di cho c6 nghiém S = [—1;1] .

8 4
3x° +5x —8<

Bai toan 30. Giai bat phuong trinh ——————— <
x =2x"+2

0 (xeR).

Léi gidi.

bicukién xeR.

Nhin xét x* —2x* +2=(x* ~1) +1>0,VxeR.

Bt phuong trinh da cho twong dwong véi 3x* +5x* —8 <0 < (x* —1)(3x* +8) <0 x* <l 1< x<1.

Vay bat phuong trinh da cho ¢6 nghiém S =[-1;1].

Bai toan 31. Giai phuong trinh x'° +4x> -1152=0 (xeR).
Lo gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
x =32 x=2
X' =32x" +36x° 1152 =0 & (x* —32)(x* +36) :Oc{ 2
X =—
Vay phuong trinh da cho c6 hai nghiém.

Bai toan 32. Giai phuong trinh 2x'° +3x° -5=0 (xeR).
Lo gidi.
bicukién xeR.
t= 1 x5 = 1 X = 1
bat x° =tta thu duge 2¢° +3t-5=0< (1-1)(2t+5)=0 < 5, 5o 5
t=—— |x =—= |x=-§=
2
Vay phuong trinh da cho c6 hai nghiém.
10 5
Bai todn 33. Gidi phuong trinh 2> 7 _g (xeR).
X +4x" +1

Loi gidi.
Diéu kién x* +4x” +120.
Phuong trinh da cho twong duong voi
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2’45 -7=0 (1) (2 +7)=0| | 7 7

Déi chiéu diéu kién, két luan phuong trinh di cho c6 hai nghiém.

10 5
x +5x 6§

4

Bai toan 34. Giai bat phuong trinh >
X +2x

0 (xe]R).

Loi gidi. ,

biéu kién x # 0. Bat phuong trinh da cho twong duong voi
x1°+5x5—6S0<:>(x5—1)(x5+6)S0<:>—6Sx5S1<:>—56Sx£1.

: Y6 <x<
Vay bat phuong trinh da cho c6 nghi¢m Yo<x<l
x#0
Bai toan 35. Giai phuong trinh x? +6x°-7=0  (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
6
x =1 x=-1
xlz—x6+7x6—7=O<:>(x6—1)(x6+7)=0<:>{ . 7:>x6 =1@{
x'=- x

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

Bai toan 36. Giai phuong trinh x'* +9x’ —=10=0 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

K —x"+10x" =10 =0 < (x7 +10)(x7 —1):0@{)67 =—10<:>[x:_7 10

Vay phuong trinh da cho ¢6 hai nghiém S = {—Z/E ;1} .

Bai toan 37. Giai bat phuong trinh 5x' +6x* <11 (xeR).
Loi gidi. ,
bicu kién x € R. Bat phuong trinh da cho tuong duong véi
Sx'* =5x* +11x* —11<0 < (x* ~1)(5x" +11) <0 = x* < T = x e[-1:1].

Vay bat phuong trinh c6 tap nghiém S =[-1;1].

12 6
Bai toan 38. Giai bat phuong trinh % >0 (xeR).
X +5x"+9
Loi giii,
Diéu kién x e R.
Nhan xét x'2 +5x° +9>0,Vx € R . Bat phuong trinh da cho twong dwong vai

x12+6x6—720<:>(x"’—1)(x6+7)zo@x‘”zu:{x2
x<-1

Vay bat phuong trinh da cho ¢6 nghiém § = (—o0;1]U[1;+0).
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Y 1+3x" -4

Bai toan 39. Giai bat phuong trinh 0— <0 (xeR).
X +x +6
Lo gid.
bicukién xeR.
(2% +1) +23

Nhan xét x'*+x° +6= > 0,Vx € R. Bt phuong trinh di cho tuong duong véi
K437 450 (27 -1) (¥ +4)<0e -4<y <l L4 <x<].

Viy bét phuong trinh di cho ¢6 nghiém S = [—1/1 ; 1} .

o _2x*+1

Bai todin 40. Gidi bt phuong trinh "4—16 >0 (xeR).
=
Loi gidi.
Diéu kién |x| = 2.
=1
(XS — 1)2 xg -1=0 X
Bét phuong trinh d4 cho tuong duong véi ~—2—>0 < Sl x>2
x'-16 x'-16>0 <

Viy bét phuong trinh di cho ¢6 nghiém x=1vx>2vx<-2.

Nhdn xét.

Cdc bai todn tir 17 dén 40 la dang todn co ban, hinh thire ¢6 dang ddc trung "tring phirong" f ( ) =ax™ +bx" +c,
bdc cua da thic tang dan, buéc dau cé sw xudt hién cua phan thicc, dinh huong ban doc t6i cac lap lugn danh gia
mau thire. Cach gidi don thudn la nhom nhdn tir dira vé phwong trinh — bdt phirong trinh tich — thwong hodc ddt an
phu x" =t (kém theo diéu kién t>0,Yn=2k,keZ) dwa vé phuwong trinh — bdt phwong trinh bdc hai, nhim
nghiém va dwa vé nhan tir tw nhién. Cdc ban leu y mot sé kién thire co ban doi véi bat phirong trinh

A=0
2n p2n . .42 2 A=k .42 2
A"B".XYZ >0 | B=0 A2k & A<k A<k o -k<ALk
XYZ >0 B
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Bai tap tuong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

1. x*+7x’-8=0.

2. 3x6+x3(2x3 —1):4.

3. 4xt+(x'+1) =8.
4. x*+6x*<7.
5. x8+(x4+1)2:5.
6. 5x°+4x’>9.
6 3
7 3x6+7)§ IOSO.
x =x+7
6 3
2 2x5+7x 9:0.
x —x+7
5x°+x° -6
9. #:
3x' —4x"+2
6 3
10. wgo_
X —x
X +5xt -6
Il. ——=0.
x —x+4
8 4
12, 224X T 4.
X —x+5
8 4
13. ?’xt‘l—xqgo_
x —5x
14. x* +7x*-8>0.
5x°+x'—6
15. ————=
x —x+10
X0+ x =2
16. —/————<0.
x —=x"+1
3x"" +2x° -5
17. ﬁ>0.
x =2x +7
x?—4x° +3
18, ———=
dx°—x+3
X —6x°+5
xT—=x"+2

20. 2x" -7x°+5>0.
21. 2x” =13x° +11<0.
22. X" +8x"-9<0.
23. x°+7x*-8>0.
X' +10x—11
- >

24. 5 0.
x =1
14 9.7
25. L 2 8
2x°—4x+9
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Bai toan 41. Giai phuong trinh x° —6x” +3x+2=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X —xt =507 +5x-2x+2=0 X (x—l)—Sx(x—l)—2(x—1)=0<:>(x2 —5x—2)(x—1):0

{x—1=0 5433 5-433

2

Vay phuong trinh ban du c6 ba nghiém.

Bai toan 42. Giai phuong trinh x* +x” +x-3=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

¥ —xt+2x" -2x+3x-3=0x’ (x—1)+2x(x—l)+3(x—l)=0
(x+1) =2

x=1

<:>(x2+2x+3)(x—1)=0<:{ ex=1

Viy phuong trinh dd cho ¢6 nghiém duy nhat x=1.

Bai toan 43. Giai phuong trinh 2x* +x* +3x-6=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
2%’ —2x" +3x” =3x+6x—6=0< 2x° (x—1)+3x(x—1)+6(x—1)=0
2x*+3x+6=0  [*
(28 43x46)(x-1)=0| " T [*]
x=1
Phuong trinh [*] v6 nghiém do A < 0. Vay phuong trinh ban dau c6 nghiém duy nhit x=1.

Nhdn xét.

Cdc bai todn tir 41 dén 43 la phirong trinh bdc ba véi hé s6 nguyén, gidi bang cach dwa vé phirong trinh tich.
Diém nhan cua cach lam nay la tim ra mot nghiém nguyén hodc hiru ty cua phwong trinh ban dau. Van dé dat ra la
lam cach nao de tim nghiém hitu ty nay va thao tac dwa vé dang tich sé thuc hién nhu the nao ?

Phurong trinh bdc ba (hé s6 nguyén) dang tong qudt: ax® +bx* +cx+d =0 (a # 0).
> Néu phuwong trinh trén cé nghiém nguyén X, thi x, |d , tiee la x,la woc cua s6 hang ti do d.
> Néu phwong trinh trén c6 nghiém hiru ty X, =L i (p,q) =1, titc la p va g nguyén t6 cing nhau, thi p la
q

woc cua so dang tw do d, con q la woc cua hé so bdc cao nhat a: p|d ,q |a.

Dua trén co s6 hai hé qua trén, cdc ban c6 thé nham nghiém trong pham vi cho phép. Bit qud c6 thé nham nghiém
tir s0 0 tang va giam dan vé hai phia truc so hitu ty.

Luu y doi véi phwong trinh da thire bdc cao bdt ky, néu tong cdc hé sé bang 0 thi da thire ¢ nghiém x =1, néi cach
khac phwong trinh tich dwa vé co chira nhan tur x—1.
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Bai toan 44. Giai phuong trinh x° +4x-5=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
x3—xz+x2—x+5x—5:O<:>xz(x—1)+x(x—1)+5(x—1):0
+x+5=0 *
c>(x2+x+5)(x—l)=0<:> s []
x=1

Phuong trinh [*] v6 nghiém do A < 0. Két luan nghiém S = {1} .

Bai toan 45. Giai phuong trinh 3x° +7x* —10=0 (xeR).
Loi gid.
biéukién xeR.
Phuong trinh da cho twong duong voi
3x° =3x" +10x* =10x +10x —10 = 0 < 3x° (x—1)+10x(x—1)+10(x—1):0
3x* +10x+10=0 (*)
x=1

Phuong trinh (*) v6 nghiém do A < 0. Két luan nghiém S = {1} .

& (3x° +10x+10)(x-1)=0 <

Bai toan 46. Giai phuong trinh 4x” +5x-9=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

4’ —4x" +4x° —4x+9x-9=0 < 4x° (x—l)+4x(x—1)+9(x—1)=0
(2x+1)" =-8

x=1

<:>(4x2+4x+9)(x—1)20<:>|: sx=1

Vay phuong trinh da cho c6 nghiém duy nhat S ={1}.

Bai toan 47. Giai phuong trinh 2x° +4x” +5x =11 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
2x° =2x* +6x" —6x+11x-11=0 < 2x* (x—1)+ 6x(x—1)+11(x-1)=0
2x" +6x+11=0 *
o (2 +6x+11)(x-1)=0 o x1 ¥ [*]
X =

Phuong trinh [*] v6 nghiém do A < 0. Két luan nghiém S = {1} .

Bai toan 48. Giai phuong trinh x° +3x* +3x-7=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
P43 13x+1=8 (x+1) =8 o x+1=2x=1.
Vay phuong trinh da cho c¢6 nghiém duy nhat x=1.

Bai toan 49. Giai phuong trinh x° +2x* +7x+6 =0 (xeR).
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Lévi gii.
bicu kién x € R. Phuong trinh da cho twong duong véi
A+ +x+6x+6=0 x7 (x+1)+x(x+1)+6(x+1)=0
’+x+6=0 *
<:>(x2+x+6)(x+1)20<:> * xl ( )
x=-
Phuong trinh (*) v6 nghiém vi A <0. Vay két luan nghiém S ={-1}.

Bai toan 50. Giai phuong trinh x° +3x* +6x+4=0 (xeR).
Lai gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
XA 4207 +2x+4x+4=0 x" (x+1)+ 2x(x+1)+4(x+1)=0

x=-1
& (x+1)(x’ +2x+4) =0 , o x=-1
x+1) =-3
Vay phuong trinh di cho ¢6 nghiém duy nhat.
Bai toan 51. Giai phuong trinh 2x” +4x* +7x+5=0 (xeR).

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
207 +2x7 +2x° 4 2x+5x+5=0 < 2x* (x+1)+ 2x(x+1)+5(x+1) =0

x=-1

c>(x+l)(2x2+2x+5)=0©|: o x=-1

x+1)2 +x° =—4

Vay phuong trinh da cho c6 nghiém S = {—1} .

Bai toan 52. Giai phuong trinh 3x° + x> +8x+10=0  (xeR).
Loi gidi.
bicukién xeR.
Phuong trinh da cho tuong duong voi
3x? +3x" = 2x" = 2x+10x+10=0 < 3x (x+1) = 2x(x+1)+10(x+1) =0

x=-1

=-1
2x% +(x-1) _ 97"

& (x+1)(3x* - 2x+10)=0 <
Vay phuong trinh da cho c6 nghiém duy nhat S ={-1}.

Bai toan 53. Giai phuong trinh 4x° +3x* +x+2=0  (xeR).
Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong véi
4y’ +4x° - X" —x+2x+2=0 4x2(x+l)—x(x+l)+2(x+l)=0
x=-2

& (x+1)(4x° —x+2) =0 (x+1)(8x" —2x+4)=0 = T4 (e 1) _ o=

Két luan nghi¢m x=-1.
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Nhdn xét.

Quan sat cdc bai todn tir 41 dén 53, cdc ban ¢ thé thdy ngay ddy déu la cac phwong trinh béc ba co ban véi hé
$6 nguyén, nghiém ciia phwong trinh la 1 hodc —1. Mdu chét la dodn biét nghiém ciia phirong trinh va dp dung cdc
ky thudt phan tich da thirc thanh nhan tu.

Liru y khi phirong trinh da thirc bdc cao c6 nghiém 1 hodc -1 (Két qua dwa trén dinh 1y Bezu).
= Néu tong cac hé SO cua da thirc bang 0 thi phwong trinh c6 mgt nghiém bang 1.
= Néu tong cdc hé s6 bdc chan bang tong cdc hé sé bdc 1é thi phirong trinh ¢é mot nghiém bang —1.
Vé kj thudt phan tich da thire thanh nhdn tir, cdc ban c6 thé thiee hién theo mét trong cdc phwong dn sau (xin ldy vi
du cu thé bai todn 53).
Trude hét dodn biét phwong trinh c6 nghiém x = —1nén két qud phdn tich chira nhdn tir x+1, hay la
4 +3x° +x+2=0 (x+1).f(x) =0.
= Thuc hién phép chia da thirc: Ta c6 f(x) :(4x3 +3x7 +x+2):(x+1) =4x* —x+2.
Thao tdc nay hodn todn co ban, don gian (pham vi chwong trinh Pai sé 16p 8 THCS).
*  Su dung nhom nhdn tir
45 43" +x+2=4x" +4x" —x* —x+2x+2
=4x° (x+1)—x(x+1)+2(x+1) = (x+1)(4x2 —x+2)

Thao tdc nay ciing rat tir nhién, dé xudt hién nhéan tir x +1chdc chdn hang tir tiép theo sé la 4x*, nhw viy dé
xudt hién 3x* bdt budc phai bét di x*, tié'p tuc dé thu dwoc nhén tir x +1bat buéc phai bot di x va tat yéu thém
hang tur 2x, két hop voi 56 hang tw do 2 thu dwoc nhan tu dep. Su kién doan biét nghiém x =—1dam bao tinh
chinh xdc cua phwong an.
= Sir dung lwoc do Horne phén tich nhdn tiv
Triede hét xin gidi thiéu hege do Hocrne, mot phirong phdp hitu hiéu tim da thirc thwong va da thirc di trong
phép chia da thirc (ké ca trong truong hop khéng xay ra truong hop trieong hop chia héf).

Xét da thirc bic n: P(x)=ax"+ax"" +a,x"> +..+a, x+a,. Gia st thuc hién phép chia cho x—a, da thircc

thiwong thu dugc Q(x)=byx"" +bx"? +b,x"" +..+b,_,. Cic hé s6 by,b,b,,....b,_va s6 dw r dwoc xdc dinh
théng qua lwoc dé

a, a a, | e a

n—1 n

b, = a, b=ba+a | by=ba+a, | .. b ,=b ,a+a,, | r=>b_a+a,

n n n

Luu y:
» Cdc hé s6 a,,a,,...,a, liét ké theo thur tw giam dan ciia bdc cia x.
> Néu phép chia la hét thi sé dw r=0.

Thyec hanh voi da thire 4x° +3x" + x+ 2 ciia chiing ta.

4 3 1 2

-1 4 -1 2 0

Suy ra f(x) =4x" —x+2 hay ta cé phan tich (x+1)(4x2 —x+2).
Dé dam bdo tinh tw nhién cé thé nhan ngwoc trd lai x(4x2 —x+2)+(4x2 —x+2):0<:(x+1)(4x2 —x+2):0.

Két qua hoan toan twong tir cdc cach lam khdéc.
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Bai toan 54. Giai phuong trinh x° —9x° +26x—24 =0 (x eR)
Léi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
(27 =7x+12)=2(x* = Tx+12) =0 & (x-2)(x* = 7x +12) =0

& (x=2)[ ¥ —3x—4x-12]=0 (x-2)(x—3)(x—4)=0<> x €{2;3;4}
Vay phuong trinh da cho c6 ba nghi¢ém.

Bai toan 55. Giai phuong trinh x° —x* —x—-2=0 (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh da cho twong duong véi
x3+x2+x—2x2—2x—2=0c>x(x2+x+l) (x +x+1):0
, x=2
S (x=-2) (¥ +x+1)=0< (x-2)(4x* +4x+4)=0
(x-2)(x" +x+1)=0 (x-2)( =02 oy
Vay phuong trinh da cho c¢6 nghiém duy nhat x=2.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi
x3—2x2+x2—2x+x—2=0<:>xz(x—2)+x(x—2)+x—2:O
x=2
o (x-2) (¥ +x+1)=0<
( )( ) LZerJrl:O (*)
Phuong trinh (*) v6 nghiém vi A < 0. Vay phuong trinh da cho ¢6 nghiém duy nhit x=2.

Nhdn xét.

Hai bdi todn trén, 54 va 55 di khéong cé nghiém bang 1 hodc —1 nita, diéu nay bat buéc ching ta phdi dodn
biet bang cach nham hodc sw dung may tinh. Riéng vé bai toan 55, cac ban co thé nhan thday phwong trinh co mot
nghiém x =2, dp dung phdn tich nhdn tir tim dwoc nhan tir con lai la x* +x+1, do d6 cé thé viét trye tiép dang

()C—Z)(x2 +x+1)= 0.

Tuy nhién dé i gidi tré: nén "tw nhién, thudan tiy" ching ta nén nhém nhan tir nhw mét trong hai cdch trén

x(x2+x+1)—2(x2+x+1)20 )

<:(x—2)(x +x+1) =0.

x° (x—2)+x(x—2)+x—2 =0
Tai vé sau ciia moi 16i gidi, cdch trinh bay ciing cé hoi khdc biét
Loi gidi I:

x=2

(x—2)(x* +x+1)=0<:>(x—2)(4x2+4x+4):0@{(2x+1)2 o2

2
1 . ]
Thucrala x> +x+1= (x +EJ +% =0, phuwong trinh nay vé nghiém. Viéc nhan voi 4 de tranh dung phdn so.
Ngodi ra cdc ban c6 thé nhdn véi 2 dwa vé x* +(x +1)2 =—1 (V6 nghiém).

Loi gidi 2.
Ldp lugn truc tiep A <0 dan dén phwong trinh (*) vo nghiém.
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Loi giai 1 chi sw dung bién déi hang dang thirc thong thuong, khong su dung kién thicc phuong trinh bdc hai
(chwong trinh Pai so hoc ky Il lop 9 THCS), cac ban hoc sinh dau lop 9 va 16p 8 co thé lam duwoc, loi giai 2 su
dung biét thirc A <0, ro rang chi phu hop voi cac ban da qua hoc ky 11 lop 9 tro lén.

Bai toan 56. Giai phuong trinh 2x” —3x° +3x-10=0 (xeR).
Lai gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
20" +x° +5x—4x" —2x-10=0 & x(207 +x+5)-2(2x" +x+5)=0

x=2
S x=2

c»(x—z)(zxz+x+5)=0©<x—2><4x2*2“10)@{(“1)2%;:_9

Vay phuong trinh d cho c¢6 nghiém duy nhat x=2.

Bai toan 57. Giai phuong trinh x° +2x> +x—18=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X =2x" +4x° —8x+9x—18=0 < x’ (x—2)+4x(x—2)+9(x—2)=0

x=2
<:>(x—2)(x2+4x+9)20<:> , S x=2
(x+2) =-5
Két luan nghiém S = {2} .
Bai toan 58. Giai phuong trinh x° —x* —14x+24=0 (x € R).

Léi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X —5x> +6x+4x —20x+24=0 x(x2 —5x+6)+4(x2 —5x+6) -0

& (x+4) (¥ =5x+6) =0 (x+4)(x-2)(x-3) =0 x e {-4;2:3}
Vay phuong trinh da cho c6 ba nghiém.

Bai toan 59. Giai phuong trinh x° —12x* +47x-60=0 (xeR).
Loi gidi.
Diéu kién xeR.
Phuong trinh da cho twong duong voi
X =5x7 = T7x* +35x +12x—-60=0 < x° (x—S)—7x(x—5)+l2(x—5):0
c>(x—5)(x2 —7x+12)=0c>(x—5)(x—3)(x—4)=0<:>xe{3;4;5}
Vay phuong trinh da cho c6 ba nghiém x=3;x=4;x=5.

Bai toan 60. Giai phuong trinh x° —4x* +5x-2=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
=2
¥ =207 +x-2x" +4x—-2=0 o x(x" —2x+1)-2(x* —2x+1) =0 & (x-2)(x-1)’ :o@{x |
X =

Vay phuong trinh da cho c6 hai nghiém.
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Bai toan 61. Giai phuong trinh x° —7x* +16x-12=0 (xeR).
Loi gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi
¥ =4’ +4x =320 +12x-12 =0 x(x —4x+4)-3(x* —4x+4)=0
x=3
x=4
Vay phuong trinh da cho c6 nghi¢ém hai nghiém x=3;x=4.

& (x-3)(x-2) :o@{

Bai toan 62. Giai phuong trinh 4x* —8x* +5x—1=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

4y’ —4x* +x—-(4x" —4x+1)=0 = x(2x-1) —(2x-1) =0 = (x-1)(2x-1) =0 =
Vay phuong trinh da cho c6 hai nghiém x =1;x :%.

Bai toan 63. Giai phuong trinh x° —8x” +21x—18=0 (xeR).
Lo gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
X' =62 +9x—2x" +12x~18 =0 <> x(x* —6x+9) = 2(x* —6x+9) =0
x=2
< (x-2)(x-3)" =0
A

Két luén tap nghiém S ={2;3}.

Bai ton 64. Giai phuong trinh x° —3x* +3x-1=0 (xeR).
Loi gidi.
biéukién xeR.

Phuong trinh da cho twong duong véi (x — 1)3 =0 < x =1. Phuong trinh c¢6 nghiém duy nhét.

Bai toan 65. Giai phuong trinh x° +3x” +3x-7=0 (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
X=X +4x" —4x+7x-T=0x* (x—1)+4x(x-1)+7(x-1)=0

x=1

<:>(x—1)(x2+4x+7)=0c> 5 < x=1

(x + 2) =-3

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

Lavi gii 2.

bicukién xeR.

Phuong trinh di cho twong duong véi x° +3x” +3x+1=8 & ()c+1)3 8o x+l=2ox=1.

Kétlugn S ={1}.
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Nhdn xét.

Cdc bai todn tir 60 dén 64 da bude dau xuat hién nghiém béi (hai nghiém tring nhau), két qua sir dung mdy tinh
cho chiing ta hai nghiém, tuy nhién khéng hién thi chinh xdc nghiém nao la nghiém béi. Trong truong hop nay co
thé dung cac phép phan tich phan tich nhan tir thong thuong (chia da thirc, nhém nhan ti, luoc do Horne...). Tuy
nhién dé giam bot cac cong doan tinh toan cdac ban co thé dir dodn chinh xdc nghiém béi, tir ddy viéc nhom nhan tir
dién ra dé dang hon. Pé cu thé héa, xin ldy hai vi du dién hinh bai todn 62 va 63.

> Bai todn 62. Gidi phirong trinh 4x> —8x* +5x—1=0 (x € ]R).
Két qud nghiém x,=1;x,=0,5. Luu y ddy la phwong trinh bdc ba nén khong thé c6 (x - 1)(2x - 1) =0

(x-1)"(2x-1)=0  [1]
(x-1)(2x-1)=0  [2]

Dé}ﬁ ryaﬁag d6i voi truong hop [1], hé s6 bdc cao nhadt sau khi khai trién la 1.1=1# 4 (Loai); trwong hop [2]
dé thay thoa man. Trong ca hai truong hop, so hang ty do deu la —1.
> Bai todn 63. Giai phirong trinh x> —8x> +21x—18=0 (x € ]R).

(phuwong trinh béc hai). Cdc phép phdn tich cé thé xdy ra la

Két qud nghiém X, =2;x, =3. Loai trir ngay truong hop (x — 2)(x — 3) =0 (phwong trinh bdc hai).
(x-2)"(x=3)=0  [3]
(x-3) (x-2)=0  [4]

Dé thd:y doi véi phwong an [3), s6 hang tw do bang 4.3 =12 = —18, tdt yéu phirong dn [4] la phit hop, tir @6
dan den loi giai chinh xac.

Cdc phép phan tich ¢6 thé xdy ra gom

Bai toan 66. Giai bat phuong trinh x° —4x” +3x <0 (xeR).

Loi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong voi

1<x<3

x(x2 —4x+3)£0<:>x(x—l)(x—3)£0<:>LC_

Vay bat phuong trinh da cho ¢6 nghiém S = (—o0;0]U[1;3].

Bai toan 67. Giai bat phuong trinh x* —6x° +11x—6>0 (xeR).
Loi gidi.
Bi’éu kién xeR.
Bat phuong trinh da cho tuong duong véi
X =2x" —4x" +8x+3x—-6>0 < x° (x—2)—4x(x—2)+3(x—2)20
x2>3

<:>(x—2)(x2—4x+3)ZO<:>(x—l)(x—2)(x—3)20<:>LSxS2

Két luén tap nghiém S =[1;2]U[3;+0).

Bai toan 68. Giai bat phuong trinh x* +2x+3 Sy (xeR).
X

Loi gidi.

bicu kién x=0.

Bat phuong trinh da cho tuong duong voi
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3 2 3 2 2
x +2x +3x—6£0<:>x —x"+3x —3x+6x—6£0

x* (x—1)+3x(x—1)+6(x~1) (x=1)(x* +3x+6)

= <0< <0 [*]
X X

Ta c6 x2+3x+6=%(2x2+6x+12)=%[x2+(x+3)2+3}>0,Vxe]R{nén [*]@x—_ISOc>0<xSl.
X

Két luén tap nghiém S =(0;1].

Bai toan 69. Giai bat phuong trinh 2x +1 —iz >0 (xeR).
X

Léi gidi. ,
bicu kién x # 0. Bat phuong trinh da cho twong duong véi
2 +x° =320 2" =2 +3x7 =320 2 (x—1)+3(x* =1) 2 0> (x—1)(2x° +3x+3) 20 (*).

2
Ta co 2x2+3x+3:2(x+%j +1§5>0,VxeR nén (*) < x-120< x21.

Két luan bat phuong trinh d3 cho c6 nghiém x> 1.

Bai toan 70. Giai bat phuong trinh x° —7x” +15x <9 (xeR).
Loi gidi. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
X —6x"+9x-x*+6x-9<0<= x(x2 —6)c+9)—(x2 —6x+9)£ 0
x=3=0 x=3
<:>(x—1)(x—3)2s0<:> =
x—1<0 x<1

Vay bat phuong trinh di cho c6 tap nghiém S = (—oo; 1] U {1} .

Bai toan 71. Giai bat phuong trinh x* —7x” +11x-520  (xeR).
Loi gidi.
Di’éu kién xeR.
Bat phuong trinh da cho tuong duong voi
X' =2x7 +x =557 +10x =520 <> x(x* —2x+1) =5(x* —2x+1) 20

x-1=0 x=1
o (x=5)(x-1) 20 =
x-520 x25
Vay bat phuong trinh di cho c6 nghiém S = {1} U [5; +oo) .
Bai toan 72. Giai bat phuong trinh 2x° —9x” +12x-4<0 (xeR).

Loi gid. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
20" —8x” +8x—x" +4x -4 <0< 2x(x’ —4x+4)—(x* —4x+4)<0

2x-1<0 x <

& (2x—1)(x-2)’ SO@L—zzo &

[\ l\)l»—t

X =
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Vay bat phuong trinh da cho ¢6 nghiém S = (—oo;%} u{2}.

Bai toan 73. Giai bt phuong trinh 4x* —12x* +9x-2>0 (xeR).
Loi gid. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
4x’ —4x" +x-8x" +8x 220 < x(4x’ —4x+1)-2(4x" —4x+1)2 0

c_250 x=>2
o (x-2)(2x-1) 20 RSN
o z0e T el
Vay bat phuong trinh di cho c6 nghiém S = {%} v, [2;+oo) .
Bai toan 74. Giai bat phuong trinh 9x° —15x% +7x—1<0 (xeR).

Loi gidi. )
bicu kién x € R. Bat phuong trinh da cho tuong duong véi
9x* —6x” +x—9x” +6x-1<0 < x(9x° —6x+1)—(9x* —6x+1) <0

o (1) (Bx_1)f <0 | TT150 o xgl@ <1
(x=D)Br=1) <05 ) xzé e

Vay bit phuong trinh di cho c6 nghiém x <1.

Bai toan 75. Giai bat phuong trinh x* —6x* +9x—4 <0 (xeR).
Loi gidi. ,
bicu kién x € R. Bat phuong trinh da cho tuong duong véi
X =2x7 +x—4x" +8x =4 <0 x(x* —2x+1)—4(x* ~2x+1) <0

x—4<0 {x£4

Rt < x<4
x—1=0

<:>(x—4)(x—1)2£0<:>{ o

Viy bét phuong trinh c6 nghiém x<4.

Bai toan 76. Giai bat phuong trinh x* + x +1 3<o (xeR).
x

L&}'giéi. )
biéu kién x # 0. Bat phuong trinh da cho twong duong voi
34,2 _ 3_,2 2 _ _ x—=1)(x*+2x+3
X +x +x 3S0<:>x X +2x"—2x+3x 3£0<:>( )( )SO [*]
X X X

Nhan xét x> +2x+3=(1+x)" +2>0,VxeR. Do d6 [*]<:>x—_1£0<:>0<x£1.Kétluén S=(0:1].
X

Bai toan 77. Giai bat phuong trinh x* —2x+3+

<0 xeR).
— (veR)
Loi gid. ’

bicu kién x # 4. Bat phuong trinh da cho twong duong véi
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(x2 —2x+3) x—4)+6
<0
x—4 x—4 x—4
2

-2)(x*—4x+3 1) (x- -
pNC: (¥ —dx+ )<0©(x 1)(x=2)(x 3)<O©F<x<z
x—4 x—4 3<x<4

Két luan nghiém 1< x<2v3<x<4.

3 _ 62 _ x(x*=4x+3)-2(x*—4x+3
X —6x" +11x 6<O<:> ( ( )<0

Bai toan 78. Giai bat phuong trinh x* +4x+9 + 142<0 (xeR).
x_
Loi gidi. ,
biéu kién x # 2. Bat phuong trinh da cho twong duong voi
¥ +4x+9)(x-2)+14 340 +x— x—1)(x* +3x+4
( )( ) <02 F2x X 4<O<:>( )( )<0 [#]
x—2 x=2 x—2

2
Ta 6 x2+3x+4=(x+%j +%>O,VxeR nén [*] < =

<0< I<x<2.Kétluannghiém S =(1;2).
P

Bai toan 79. Giai bat phuong trinh x* —3x+4+

x—420 (xeR).

Léi gidi. ’
bicu kién x # 4. Bat phuong trinh da cho tuong duong véi
(x2_3x+4)(x_4)+4>0<:>x3—7x2+16x—12>0<:>x3—4x2+4x—3x2+12x—12>
x—4 B x—4 - x—4 B
— = :2
x(x* —dx+4)-3(x* —4x+4) (x-3)(x-2) x-2=0 ¥
2 20@—420@ x—3 & x>4
* * x—4 x<3

0

=

Vay bat phuong trinh di cho c6 nghiém S = (—00;3] U {2} U (4; +oo) .

Bai toan 80. Giai bat phuong trinh 2x” +x+7 + 203 <0 (xeR).
x —_—

Loi gidi.

Diéu kién x#3.

Bat phuong trinh da cho twong duong véi

(207 +x+7)(x=3)+20 2% —5x% +4x—1 2% —4x? 4 20— ¥ 4+ 2x -1
<0 < <

0 0
x-=3 x=3 x-3
2x(x ~2x+1)—(x* ~2x +1) (2x-1)(x-1) xo1=00 =l I
& <0 <0< | 2x=-1 = &S —<x<3
x-3 x-=3 <0 —<x<3
x-=3 2
Vay bat phuong trinh da cho ¢6 nghiém S = (%, 3) .
Bai toan 81. Giai bat phuong trinh 4x° +5+ >0 (xeR).

x—=2
Loi gii.
Diéu kién x#2.
Bét phuong trinh d cho tuong duong véi
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457 +5)(x—2)+9 58?4 Sy S A 4o Ay
(x )(x ) 4x° —8x” +5x 120<:>4x 4" +x—4x” +4x 1>0

20 >
x=2 x=2 x—2
2x-1=0 1
@x(4x2—4x+1)—(4x2—4x+1)20@(x_l)(zx_l)z20@ RIRRPRESS i
x—=2 x—2 >0 x<1
x—2 x>2vx<l]

Viy bét phuong trinh di cho ¢6 nghiém x>2v x<1.

3 2
x +4x" +3x-8 <

2

Bai toan 82. Giai bat phuong trinh
x —x+19

0 (xe]R).

Loi gidi.
biéukién xeR.

2
Nhan xét x* —x+19 :()H-%j +77r5 >0,Vx € R . Bt phuong trinh di cho twong duong voi
X +4x’ +3x-8<0< x’ —x” +5x* —5x+8x—8<0

@ x* (x=1)+5x(x=1)+8(x-1) <0 (x=1)(x* +5x+8) <0 (¥)

2
Ta co x2+5x+8:(x+§j +%>0,VxeRnén (*) < x—1<0< x<1.Két luan nghiém x<1.

3 2
x +4x +5x—10S

Bai toan 83. Giai bat phuong trinh 5
x 45

0 (x € ]R) .
Loi gid. )
bicu kién x € R. Bat phuong trinh da cho tuong duong véi

X —x+5x =5x+10x-10<0 < x* (x—1)+5x(x=1) +10(x~1) S0 = (x—1)(x* +5x+10) <0 (1).

2
Nhan xét x° +5x+10:(x+§) +%5>0,VxeRnén (1)@x—1£0<:>x£1. Két luan nghiém x <1.

3 2
x +2x +x—18<

Bai toan 84. Giai bat phuong trinh . <0 (xeR).
x —x+1
Loi gidi.
o . -1 5 11 (L, Y 1Y 1
bicukién xe R. Nhanxét x" —x+1=x"—x"+—+x"—x+—+—=|x —— | +|x—— | +=>0,VxeR.
4 4 2 2 2 2

Bét phuong trinh di cho tuong dwong voi
420" +x-18<0 & X’ —2x" +4x” —8x+9x—-18<0 < x* (x—2)+4x(x—2)+9(x-2) <0

& (x-2)(x +4x+9) <0 (x-2)[ (x+2) +5]|<0 o x-2<0 e x <2
Vay bt phuong trinh c6 nghiém x<2.

3 2
X +x"+x 39<

Bai toan 85. Giai bat phuong trinh —— <0 (xeR).
4x" -2x+1

Lai gidi.
Diéu kién x € R. Nhin xét 4x> —2x+1=3x>+(x—1)" >0,vxeR.
Bét phuong trinh dé cho trg thanh
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X =3x7 +4x* —12x+13x-39<0 < x° (x—3)+4x(x—3)+13(x—3)£0
& (x-3)(x +4x+13) 0 (v -3)| (v +2) +9]<0 & x <3
Viy bét phuong trinh dd cho c6 nghiém x <3.

X =T7x* +11x=5 B
x +2x-6

Bai toan 86. Giai phuong trinh 0 (xeR).

Loi gidi.
Diéu kién x” +2x#6.
Phuong trinh da cho twong duong voi

X =2x7 +x =557 +10x =5 =0 <> x(x* —2x+1) =5 (x’ —2x+1)=0<:>(x—1)2(x—5)20<:>{

Doi chiéu diéu kién ta ¢ nghiém S ={1;5}.

2x° —11x* +20x—12 _0

Bai toan 87. Giai phuong trinh . (xeR).
29x® —3x+1992
Loi gidi.
Didu kién 29x° —3x+1992#0.
Phuong trinh da cho twong duong voi
x=2
20" —8x” +8x—3x’ +12x—12=0 & 2x(x* —4x+4)-3(x’ —4x+4) =0 = (2x-3)(x-2) =0 | 3
P
2

So sanh diéu kién thdy thoa man, két luan phuong trinh d cho c6 nghiém S = {2;%} .

30 +x*+4x-8 B

Bai toan 88. Giai phuong trinh — 5 =
2x” —9x” +1945

(x IS R).
Loi gidi.
Piéu kién 2x° —9x* +1945 %0 .
Phuong trinh da cho twong duong véi
3x° =3x? +4x* —4x+8x—8=0< 3x’ (x—1)+4x(x—1)+8(x—1):0

2% +(x+2) =4

& (3x* +4x+8)(x-1)=0 < Sx=1
x=1
Déi chiéu diéu kién ta thu duoc nghiém x=1.
a1 ¥’ +3x> +5x-9
Bai toan 89. Giai bat phuong trinh —— <0 (xeR).
X —=5x+6
Loi gidi.
bicukién x #2;x#3.
Bét phuong trinh d cho tuong duong véi
¥ —x’+4x’ —4x+9x-9 (x2+4x+9)(x—1) x—1 2<x<3
: <0e Vo —— <0
x*—2x-3x-6 (x—2)(x-3) (x—2)(x-3) x<l

Vay bat phuong trinh da cho ¢6 nghiém § =(—o0;1)U(2;3).
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3
Bai todn 90. Gidi bt phuong trinh —~ X2 >0 (xeR).
X =Tx+12

Loi gidi.
Diukién x* - 7x+1220< x#3x 4.
Bét phuong trinh di cho tuong dwong voi
St — _ —1)(x* +x+2 _
X =X +x—x+2x 22 @(x )(x X )20(:) x—1 S x>4
x> —3x—4x+12 (x—3)(x—4) (x=3)(x—4) 1<x<3
Vay bat phuong trinh di cho c6 nghiém S = [1; 3) U (4; +oo) .

3 2
X +3x +2x 4S0 (xe]R).
x +x-10

Bai toan 91. Giai bat phuong trinh
Lo gidi, ,
Diéu kién x # 2. Bat phuong trinh da cho twong dwong voi
X —xT+2x° —2x+4x—4 0o x* (x=1)+2x(x—1)+4(x-1)
¥ =2x7 +2x" —4x+5x-10 x*(x=2)+2x(x=2)+5(x-2)
(x—l)(x2+2x+4) -1

X
(x—Z)(x2 +2x+5) =0 x-2

<0 1<x<2

Viy bét phuong trinh d4 cho ¢6 nghiém S = [1; 2) .

3 2
x =5x"+8x—-4 >

Bai toan 92. Giai bat phuong trinh xeR).
Ptons x*—8x+15 ( )
Loi gidi.
biéukién x#3;x#5.
Bét phuong trinh di cho tuong dwong voi
2 x=2 x=2
X —4x +4x—x>+4x—4 (x—=1)(x-2) x>5
5 20o0-——+—"20 x—1 S|x>5 ©
x°=3x-5x-15 (x=3)(x-5) ——= =20 1<x<3
(x—3)(x—5) 1<x<3
Vay bat phuong trinh di cho c6 nghiém S = [1; 3) U (5; +oo) .
3 2

Bai todn 93. Gidi bt phuong trinh —— /% ¥15X=9 (xeR).

X —11x*+38x—40
Loi gidi.

Didukién x#2x#4x#5.

Bét phuong trinh d cho tuong duong véi

x’—6x" +9x—x"+6x-9 < x(x2—6x+9)—(x2—6x+9)

< <0
x* —6x% +8x—5x> +30x —40 Qx(x2—6x+8)—5(x2—6x+8)
~3=0 =3
= (x_l)(x_3)2 <0< ) x—1 = Zlc<x<5
=2)(x—4)(x=5) " <0
(x G2 A) =) |1<x<2

Vay bat phuong trinh di cho c6 nghiém S = [1; 2) U {3} u(4;5) .
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3 2
Bai todn 94. Gidi bt phuong trinh 25 L% *24¥=9 (xeR).
X =Tx" +14x-8

Loi gidi.
biéu kién x #1;x # 2;x # 4. Bat phuong trinh da cho twong duong voi

26120 +18v- " +6x-9 2x(x* —6x+9)—(x* - 6x+9)

0
3 1 2x A +122-8 Qx(x2—3x+2)—4(x2—3x+2)>
3 1
, x=3%0 *7 X<
o (2:_1)(’16_3) S>0e 2x—1 0 f>4 L& |1<x<2
(x=4)(x-1)(x-2) G=ANe-2) |15 e
x <

Két luan nghiém nhu trén.

45> + x> +8x—13 <
x> —13x+42

Bai toan 95. Giai bat phuong trinh (xeR).
Loi giii,
Diéu kién x ¢ {6;7} . Bat phuong trinh da cho twong duong véi
2 (A2 B
x(4x +5x+13) (4x +5x+13) c0e (x 1)(4x2+5x+13)_0
(x—6)(x—7) (x—6)(x—7)
PN X <0 x<0
(x—6)(x—7)_ 6<x<7

Két luén nghiém S = (-o0;0]U(6;7).

2x° +3x* +5x-10 S
x? —9x

Bai toan 96. Giai bat phuong trinh 0 (xeR).

Loi giii,
Diéu kién x ¢ {0;9} . Bat phuong trinh da cho twong dwong

x(2x2+5x+10)—(2x2+5x+10) (x—l)(2x2+5x+10)

0 0
x(x—9) i x(x—9) g
x—1 x>9
= >0
x(x—9) {0<x<1

Két lun tap hop nghiém S =(0;1)U[9;+).
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Bai tap tuong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

A A e

a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

X +2x-12
—_—

55 —9x* +8x—4=0.

X +6x*+x=8.

X +4x* +2x-7>0.

45 +x* —=10x=16.

X +3x7+2x<24.

3 2

x +2x +x—4s0.
x-=5

3 2

x +4x +x_6§0
2x—5

X2 +5x+15+ >0.

x—2
76

x—3

2x*+7x+28+ >0.

x2+3x+5—2=0.
X

> 0.
x —=2x+9

X +3x*+8x—12
>0.

3
x +3x-14 <

x* —8x
0.
x*—9x

X +x*+2x-16
<0.

2
X —X

x2=10x+9

3 2
3x"—x +x—2220'
3x* —4x
3 2
X —x" -4 <0

X +4x* -5

11 —6x> +1963
X +4x*+x-6

4x° —10x>+2013
X430 +7x-11

28x7 —5x5 +1911
x3—7x2+16x—12<

<0.
x =27
X =11x*+19x-9
7 >0.
x —x+1
3 2
3x —20)2 +39x—1820.
X —X
8x° —28x* +22x-5
7 <0
xt=12x+15
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Bai toan 97. Giai phwong trinh 3x° +3x° +3x+1=0 (reR).

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

2x3+x3+3x2+3)c+1:0<::>(x+1)3 =-2x° <:>x+l=—3/§x<:>x=—

1

1432

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

Bai toan 98. Giai phuong trinh x° —3x” +3x =28 (xeR).
Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X —4x’ —x* +4x+8x-28=0 x* (x—4)—x(x—4)+8(x-4)=0

& (x—4) (¥ —x+8) =0 (x—4)(2x* —2x+16) =0 <>
Vay phuong trinh da cho c6 nghiém duy nhét.
Loi gidi 2.
biéu kién x € R. Phuong trinh da cho tuong duong véi
¥ -3t 43x-1=27 = (x-1) =3 o x-1=3 = x=4.
Két luan nghiém S = {4} .

Bai toan 99. Giai phuong trinh x* +3x” +3x+3=0 (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
P43t 3xrl=2e(x+l) =2 x+1=2 o x=-2-1.

Két luan nghiém duy nhét x = 2-1.

Bai toan 100. Giai phuong trinh 8x* —12x% +6x=7 (xeR).

Loi gidi.

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

J6+1

8x’ —12x* +6x—1=6 = (2x—1) =6 = 2x-1=/6 = x = .

3
Két luan phuong trinh da cho ¢6 nghiém duy nhit x = \/62+1 .

Bai toan 101. Giai phuong trinh x* —9x* +27x-38=0 (xeR).
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X -9x+27x-27=11e(x-3) =1l x-3=11 o x=/11+3.

Vay phuong trinh da cho c¢6 nghiém duy nhat x = J1+3.

1
1+%/§'
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Nhdn xét.

C6 thé dé nhdn thdy cac phiong trinh tir 97 dén 101 déu la cac phwong trinh bdc ba day di, tuy nhién mét sé
phwrong trinh sit dung mady tinh cho két qua t6 ra "lé, hodc vé han tudn hoan, s6 vé ty...", diéu nay gdy bdt loi cho
qud trinh phén tich nhan tir. Mdc dit v@y chiing ta van con mét bién doi vé ciing don gidn — thudn tiy, dé la sit dung
hang ddang thire Idp phirong mét tong (hiéu), dwea bdi todn vé dang A° = B*. Nhitng bai todn thwc hién béi chii ¥
nay déu cé hinh thire déc biét dwa vé dwoc hang dang thirc. Mot sé bai toan khac can phdi sir dung céng thirc
Cacdaro, tdc gid xin trinh bdy tai Ly thuyét phan 3 béi né vweot qud khudn khé tai liéu phan 1 nay.

Bai toan 102. Gidi phuong trinh 6x° —x* + x =% (xeR).
Lai giii.
biéu kién x € R. Phuong trinh da cho tuong duong véi
18x’ 32" +3x-1=017x" +(x-1) =0 VTx=1-x & x =- 171 -
+

Két luan nghiém S = {

1
i/ﬁ + 1} '
Bai toan 103. Giai phuong trinh 5x° +6x” +12x+8=0 (xeR).
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong véi

45 +x° +6x° +12x+8=0 4x’ +(x+2) =0 x+2=-Vdr &> x=-

1+3/4°

, 2
Keét luan tap hop nghiém S = {— } .
1+3/4
Bai toan 104. Giai phuong trinh 21x° + 6x =12x" +1 (xeR).
Loi gidi.
biéukién xeR.

Phuong trinh da cho twong duong voi

132 +8x° 1222 +8x—1=0 = 13x* +(2x-1) =0 = 13x’ = (1-2x) @ x13=1-2x & x=

1
%/E+2'

Két luan nghiém duy nhat S :{ 1 }

%/E+2

Bai toan 105. Giii phuong trinh §x3 =x"-3x+3 (xeR).

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi
3

€/§+1'

2% =32 —9x+9 = 6x° 9%’ +27x-27=0 55 +(x-3) =0 = x5=3-x > x=

, : 3
Két luan phuong trinh ¢6 nghiém duy nhat x = .

phuong g y el
Bai toan 106. Giai bat phuong trinh 9x’ +3x” +3x+1<0 (xeR).
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Loi gidi 1. )
bicu kién x € R. Bat phuong trinh da cho tuong duong véi

8x” + 1" +3x” +3x+1<0 & 8x° +(x+1)’ S0<:>x+1S—2x<:>x£—%.

Viy bét phuong trinh dd cho c¢6 nghiém x < —% .
Loi gidi 2.

Diéu kién x e R. Bién déi 3x2(3x+1)+(3x+1)S0<:>(3x2+1)(3x+1)£0<:>xﬁ—%.

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

Bai toan 107. Giai bat phuong trinh x° —3x” +3x > 10 (xeR).

Lo gii

bicukién xeR.

Bét phuong trinh di cho tuong dwong voi x° —3x* +3x—-1>9 < (x—l)3 >9e x>3/9+1.

Vay bt phuong trinh d4 cho c6 nghiém x > J9+1.

Bai toan 108. Giai bat phuong trinh 17x’ —6x% +12x =8 (xeR).
Loi gidi.
biéukién xeR.

Bién ddi 16x° +x* —6x*> +12x—8>0 <> 16x° Z(2—x)3 SxI16>22—x x>

1+%/R'

: 2
Vay bat phuong trinh da cho c¢6 nghiém x > .

ay bat phuong ghi Ve
Bai toan 109. Giai bat phuong trinh 22x° —9x° +27x—-27 <0 (xeR).

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

21 +x° —=9x? +27x-27<0 <= 21x° £(3—x)3 S xY21<3-x = x< )
1+3/i

3

1+3/ﬁ'

Vay bat phuong trinh ban déu ¢6 nghiém x <

3 2
Tx” +6x +12x+8§0 (xe]R).

Bai toan 110. Giai bat phuong trinh >
3x*—x+4

Lai gidi.
Diéu kién x € R. Nhan xét 3x —x+4=%(6x2 ~2x+8) =%[(x—1)2 +5x° +7} >0,VxeR.
2

%/EH'

Bién ddi: 7x° +6x* +12x+8 <0 6x° +(x+2) <0 x+2<—x6 & x <~

2

%/g-i-l.

Viy bét phuong trinh dd cho ¢6 nghiém x < —
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Bai tap tuong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sb thuc

A A e

a

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23. 3 > <
10x” —12x" +6x—1

x =3x"+3x=19.
2% +6x7 +6x=17.
X —12x* +6x=19.
4x’ —12x" +12x>17.
X —9x*+27x<47.
3x° —9x* +9x—11 _0

207 +5x° 1975
8x3—12x2+8x—15_0

30x* —3x+1980

8x° +12x* +6x+9 <
xX—6x+17
x3+9x2+27x+33>

>0.
xX'—x+6

5x° —15x* +15x+16
>0.

X +x-10

7x* =21x* +21x-31
<0.

X +4x-5
x’ —8x

3 2 S
8x —12x " +6x-7

4x3+3x2+3x+1<
X —6x+1lx—6

5x° —12x* +6x—1
>0.

X +xP+x-3
7x* =3x* +3x-1 S

x> —x+11

5x° —9x* +9x—27
<0.

2x° —7x*+8x-3

4% +9x% +9x+27
<0.

x*—4x* +4x

3 2
—6x" +3x" +3x+1 >0
30 +x2+2x-6

4x’ +x* +4x-9
<0.

—0x® +12x% +6x +1
3 2
17x° —12x" +6x—1 >0

X =5x*+8x—4

27x> +6x7 +6x+2
>0.

5—x*—4x°

6x° —18x* +18x—11
>0.

X Hxt—x+2
X +3x—4

<0
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Bai todn 111. Giai phuong trinh (x—3)’ +(x—5)’ =8 (xeR).
Loi gidi 1.
Phuong trinh da cho twong duong voi

X —Ox* +27x-27+x —15x> +75x—125=8 < 2x° —24x" +102x-160=0

3 2 2 x:5
e x' =12 +51x-80=0 < (x—5)(x* = Tx+16) =0 |
x =Tx+16=0 (*)
Phuong trinh (*) v6 nghiém do A <0. Véy phuong trinh dé cho c6 tap nghiém S ={5}.
Léi gidi 2.
bat x—4 =t; phuong trinh da cho tré thanh
(t=1) +(1+1) =8 £ =32 +3— 1+ +37 +3+1=8 = 20 + 61 —8=0 = +31~4=0

t=1
£ +1+4=0 (*)
Phuong trinh (*) vo nghiémdo A<0.Véit=1x-4=1<x=5.
Vay phuong trinh da cho c6 tdp nghiém S = {5} .

e (-1)(F +1+4)=0e

Bai todn 112. Giai phuong trinh (x—1)’ +(x—5)’ =64 (xeR).
Loi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X =3x" +3x—1+x° —15x> +75x—125 =64 < 2x° —18x* +78x—190=0
x=35
& x' —9x" +39x-95=0< (x—5)(x’ —4x+19)=0 < , Sx=5
(x-2) =-15
Vay phuong trinh dd cho c¢6 nghiém duy nhit x=5.
Loi gidi 2.
bicu kién x e R. Bat x—-3 =¢, phuong trinh da cho tuong duong véi
(t+2) +(1-2) =64 & £ + 667 +12t +8+1 — 61> +12¢~8 =64 < 2 +241-64 =0
t=2
&P +120-32=0< (1-2)(F +2+16)=0 < , St=2=x=5
(t+1) =-15
Vay phuong trinh dd cho ¢6 nghiém duy nhit x=5.

Bai todn 113. Giai phuong trinh (x—3)" +(x=5)" =16  (xeR).
Loi gidi.

bicukién xeR.

bat x—4 =t ; phuong trinh da cho tré thanh

(1-1)" +(e+1) =16 = (2 +1-20) +(£2 +1+2) =16
o (2 +1) —de(P 1) 448 + (2 +1) —4e(F +1)+4> =16
S2(P+1) 482 =16 4662 ~T=0 (£ -1)(F +7) =07 =1@{t:1 @{

Vay phuong trinh da cho c6 tap nghiém § = {3;5} .
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Bai toan 114. Giai phuong trinh (x—l)4 +(x—7)4 =162 (xeR).

Léi gidi.

biéu kién x e R. Dat x—4 =¢, phuong trinh da cho tré thanh
(1+3)' +(1-3)' =162 = ( +9+61) +( +9-61) =162
&t 186 +81+12¢(£2 +9)+ 361> +1' +18¢ +81-12¢ (£ +9)+ 36" =162
&1 4188 +81+361 =8l (£ +54) =0 1=0< x=4

Vay phuong trinh da cho c¢6 nghiém duy nhat x =4

Bai toan 115. Giai bit phuong trinh (x—2) +(x-4)" <16 (xeR).

Lai gidi. ,

Didu kién x € R. Dit x—3 =1, bat phuong trinh da cho tr¢ thanh
(1-1)" +(e+1) <16 (F +1-20) +(F +1+20) <16
<:>(t2+1)2—4t(t2+1)+4t2+(t2+1)2—4t(t2+1)+4t2 <16
S2(A+1) 482 <16 & 1 + 61 ~T<0 e (£ -1)(£ +7)<0

St <le-1<t<1e2<x<4
Vay bat phuong trinh ban dau c6 nghiém § =(2;4).

Bai todn 116. Giai bit phuong trinh (x—2)" +(x—3)’ >1 (xeR).
Loi gidi.

Piéu kién x e R. Pat x—ézt,bét phuong trinh da cho tré thanh
2
3 3
(r%) +(r—%) >1e (20+1) +(20-1) >8 87 +1262 +61 + 148 —121* +61—1>8

<:>16t3+12t—8>0<:>4t3+3t—2>0<:>(2t—1)(2t2+t+2)>0<:>t>%<:>x>3

Vay bit phuong trinh di cho c6 nghiém x> 3.

Nhdn xét.

Qua quan sat, cdac ban co thé thdy cdc phwong trinh — bt phwong trinh trén (tu 111 dén 116) hoan todn giai
dwoc bang phwong phap bién doi twong dwong, khai trién hang ddng thire triec tiép ma khong thong qua bat ky
phép dat an phu nao. Poi véi phirong trinh bdc cao, sir dung dn phu la mét cach lam phé bién va hiéu qud. Cdc bai

a+b
todn trén cé dang tong qudat (x+a) +(x+b) =c, phép dat an phu trung binh X+T =tsé lam cho cac tinh

todn tro nén tuong ty, mdc du cdc phép khai trién van dién ra binh thuong, bdc cua khai trién khong giam, doi lai
chiing ta ¢ thé triét tiéu mot sé hang tir giong nhau, tir ddy dan dén két qud nhanh chéng, dé dang hon.

Bai todn 117. Giai phuong trinh (x+3)' -x* =27  (xeR).

Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong v6i x° +9x% +27x+27—x" =27 < x(x+3) =0 < x e {-3;0}.
Két luan phuong trinh c6 hai nghiém.
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Bai todn 118. Giai phuong trinh x* +(x+1)" +(x+2)'=0  (xeR).
Lai gii.
biéu kién x € R. Phuong trinh da cho tuong duong véi
X 4+x+3x7 +3x+1+x" +6x° +12x+8=0 < 3x  +9x* +15x+9=0

x=-1
&X' 137 +5x+3=0 (x+1) (¥ +2x+3) =0 ,  ox=-l1
(x+1) =-2
Vay phuong trinh da cho c6 nghiém duy nhét.
Bai todn 119. Giai phuong trinh (x 1)’ +2(2x—1)’ = 2x’ (xeR).
Léi gidi.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi
¥ =327 +3x—14+2(8x" —12x° + 6x—1) = 2x* &< 15x° —27x" +15x -3 =0
50 9% +5x-1=0 (x—1)(5x" —4x+1) =0 x =1

Phuong trinh ¢6 tap nghiém S = { 1} .

Bai toan 120. Giai phuong trinh (x+3)’ +(2x—1)’ =(3x+2)’ (xeR).
Loi gidi 1.

biéukién xeR.

bat x+3=a;2x—-1=b= a+b=3x+2. Phuong trinh da cho tré thanh

X+3=0 x:f
a+b =(a+b)3 sSal+b’ =a3+b3+3ab(a+b)c>ab(a+b):0<:> 2x-1=0 & sz
3x+2=0 )
xX=—=
L 3

Vay phuong trinh da cho ¢6 tap nghiém S = {—3; —%;%} .

Loi gidi 2.
Piéu kién xeR.
Phuong trinh da cho twong duong véi
X+ +27x+27+8x° —12x* +6x —1=27x> +54x* +36x+8

S18 +57x7 +3x-18=0= 6" +19x* +x—6=0

= (2x—1)(x+3)(3x+2) =0 xe {—3;—%;%}
Viy phuong trinh dé cho c6 ba nghiém ké trén.
Bai todn 121. Giai phuong trinh (2x—3)’ +(x+4) = (1+3x)’ (xeR).

Loi gidi.

Diéu kién xeR.

bat 2x-3=u;x+4=v=>14+3x=u+v.
Phuong trinh da cho twong duong voi
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uw+v? =(u+v)3 Su+v =ul +v +3uv(u+v)<:>uv(u+v)=0
c>(2x—3)(x+4)(1+3x)=0c>xe{%;—l;—4}

Vay phuong trinh da cho c6 ba nghiém.

Bai todn 122. Gii bit phuong trinh (3x-2)" +(5x—2) <(8x—4)’ (xeR).

Lai gidi. ’

bicukién x e R. bat 3x—-2=u;5x—2 =v = 8x—4 =u+v. Bat phuong trinh da cho tr¢ thanh
w4+ S(u+v)3 ou’+v <+ + 3w (u+v) S uv(u+v)20

X=—

& (B3x-2)(5x-2)(2x-1)20| _ 3

2 1
—<x<—
5 2
Két luan bat phuong trinh da cho c6 nghiém nhu trén.

Bai todn 123. Giai bit phuong trinh (x+2)’ —(5-2x) >27(x~1)’ (xeR).
Léi gidi. ,
bicéukién xe R. Pat x+2 =u;2x—-5=v=u+v =3x-3. Bat phuong trinh da cho twong duong véi
x<-=2
3

u +v32(u+v)3<:>u3+v3Zu3+v3+3uv(u+v)<:>uv(u+v)£0<:>(x+2)(2x—5)(x—1)£0<:> <<
<x<

Két luan bt phuong trinh da cho c¢6 nghiém S = (—oo; —2] U [l;g} .

Bai todn 124. Giai phuong trinh (x+1)’ +(x+2) +5(x+1)(x+2)<(2x+3)’  (xeR).
Loi gii 1. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi

X432 435+ 1420 + 637 +12x +8+5(x7 +3x+2) <8x +36x7 + 54x +27

S 6x° +22x° +24x+820 = 3x° +11x° +12x+420 = (x+1)(x+2)(3x+2) 20 =

Vay bat phuong trinh di cho c6 nghiém § = [—2; —1] v/ [—%; +oo) .
Loi gidi 2.
biéukién xeR.
bat x+1=a;x+2=b= 2x+3 =a+b, bat phuong trinh da cho tré thanh
a3+b3+5abﬁ(a+b)3<:>a3+b3+5abSa3+b3+3ab(a+b)
x>—%
<:>ab(3a+3b—5)20<:>2(x+1)(x+2)(3x+2)20<:> 3
-2<x<-1

Két luan nghiém twong tw 10i giai 1.
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Bai todn 125. Giai phuong trinh (x+2) +(3-x)’ +3(x+2)(3-x) =125 (xeR).
Loi gidi 1.
bicukién xeR.
bat x+2=a;3—x=b= a+b=>5. Phuong trinh da cho tr¢ thanh
a+b’ +3ab:(a+b)3 Sa+b +3ab=a’ +b’ +3ab(a+b)
= ab(a+b—1):0<:> 4ab=0<:>(x+2)(3—x)=0<:>xe{—2;3}
Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.
bicu kién x € R. Phuong trinh da cho twong duong véi
X +6x" +12x+8—(x* —9x” +27x—=27)+3(—x" +x+6) =125
S 12x° -12x-72=0 x> —x-6=0< x e {-2;3}
Vay phuong trinh da cho c6 hai nghiém.

Nhdn xét.

Quan sat cac bai toan tir 117 dén 125, cdc ban c6 thé thdy méi bai todn déu gidi dwoc bang hai phwong phap:
bién doi twong dwong hodc dat an phu (hai an phy). Véi hinh thire dac thu cua lop bai toan ndy, phép dat an phu sé
lam cho bai todn tro nén gon gang hon, tir do don gian dinh hudng van dé, cdc ban luu y cdc hang dang thire khai
trién (bdc ba) quen thudc sau ddy

(a+b)3 =a’+b*+3a’h+3ab* =a’ +b° +3ab(a+b)
(a—b)3 =a’-b’-3a’h+3ab* =a’ -b’ —3ab(a—b)

Ngodi ra phép dat dn phu nhwng mét s6 hang tir hodc nhdn tir con lai khéng nhdt thiét biéu thi theo bién phu
van cho chung ta nhitng loi giai dep mat. Moi cac ban quan sat cac vi du tiép theo.

Bai todn 126. Giai phuong trinh (x+1)" +(2x+1)’ +3(2x” +3x+1)(6x+5) = (3x +2) (xeR).
Loi gidi.

bicukién xeR.

bat x+1=a;2x+1=b=3x+2=a+b . Phuong trinh da cho twrong duong véi

@’ +b’ +3(x+1)(2x+1)(6x+5)=a’ +b> +3ab(a+D)

& (r 1) (204 1)(6x+5) = (x+1)(20+1) (3x+2) & (6’;15)(:23’;++1§:°©xe{_1;_%}

Vay phuong trinh da cho ¢6 hai nghiém.

Bai toan 127. Giai bat phuong trinh x* +(x—1)" +3x(x—1)(x* +x) > (2x 1)’ (xeR).
Loi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong véi

(2x-1)" = 3x(x—1)(2x 1)+ 3x (x—1)(x* +x) 2 (2x-1)’

<:>x(x—l)(x4—x+1)20c>x(x—l)|:(x2 —%)2 +(x—%j2+ﬂ20©{ii)

Vay bat phuong trinh di cho c6 nghiém x>1vx<0.
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Bai todn 128. Gidi bt phuong trinh * + (x+2)' +3(x* +3x+1) 28(x+1) +3 (xeR).
Loi gidi.

Di’éu kién xeR.

Bat phuong trinh da cho tuong duong véi

¥+ (x+2) +3(xF +3x+1) ~328(x+1)
& 8(x+1) =3(2x+2)x(x+2)+3(x” +3x)(x* +3x+2) 2 8(x+1)

x=-1
c>3x(x+3)(x+1)(x+2)—6x(x+1)(x+2)ZO<:>x(x+1)2 (x+2)20c> x>0

x<-2

Bét phuong trinh d4 cho ¢6 nghiém nhu trén.

Bai todn 129. Gidi bt phuong trinh x* +(x+1)" +6(x* +x) > (2x+1)’ (xeR).

Loi gii.

Diéu kién x € R . Bit phuong trinh di cho tuong duong véi
x* +(x+1)4 +6(x2 +x)2 2(x+x+1)4
o xt +(x+1)4 Jr6(x2 +)C)2 > x* +(x+1)4 +4x(x+l)[x2 +(x+1)2}+6(x2 er)2
& 4x(x+1)| ¥ +(x+1) |[<0©-1<x<0

Vay bat phuong trinh di cho ¢6 nghiém § = [—l; 0] .

Bai toan 130. Giai bat phuong trinh
X+ (3x 1) +6x* (3x+1) +4x(3x+1)(3x—13) < (4x+1)° (xeR).
Léi gidi.
Diéu kién x € R . Bit phuong trinh di cho tuong duong véi
(4x+1)" —4x(3x+1)] o+ (3r+1) |+ 4x(3r+1)(3x-13) < (4x+1)'
& 4x(3x+1)(10x° +3x+14)20c>x20vx£—%
Vay bt phuong trinh d4 cho ¢6 nghiém nhu trén.
Bai toan 131. Giai bt phuong trinh
(x+1)' +(x+2) +6(x* +3x+2) +9x(x+1)(x+2)2(2x+3)'  (xeR).

Loi gidi.
Piéukién xeR.Pat x+1=a;x+2=b=> a+b=2x+3, bit phuong trinh di cho twong dwong voi

a* +b* +6a*b* +9xab > (a +b)4 < at +b +6a*b* +9xab > at +b* +4ab(a2 +b2)+6c12b2

& ab(9x—4a’ —4b* )20 < (x+1)(x+2)(8x* +15x+20) <0 2<x < -1
Vay bat phuong trinh da cho ¢6 nghiém S =[-2;-1].

Bai todn 132. Giai phuong trinh 8x* —(x+1)’ —4x(x+1)(2x-1)=(x-1)  (xeR).
Loi gidi.
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Diéu kién x € R. Phuong trinh da cho twong dwong voi
8x’ —()c+1)3 —4x(x+1)(2x-1) =[2x—(x+1)]3
& 8x° —(x+1) —dx(x+1)(2x—1)=8x —(x+1)’ =3.2x.(x +1)(x -1)

& dx(x+1)(2x=1)=6x(x+1)(x=1)=0 = x(x+1) =0 < x e {~1;0}
Vay phuong trinh da cho c6 hai nghi¢m.

Bai todn 133. Giai phuong trinh (3x+1)’ —x* +4x(3x+1)(x* +1)=(2x+1)"  (xeR).
Loi gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi

(2x+1) +3x(3x+1)+4x (3x+1)(x* +1) =(2x +1)’

<:>x(3x+l)(4x2+3x+4)=0c>xe{—%;0}

Vay phuong trinh da cho c6 hai nghiém.

Bai todn 134. Giai bit phuong trinh x* +(3x+1)" +6x*(3x+1)" +4x(3x+1)<(2x+1)"  (xeR).
Léi gidi.
Diéu kién x € R. Bt phuong trinh d3 cho twong duong véi

x4+ (3x+1)" +6x7 (3x+1) +4x(3x+1)<[Bx+1-x]'

& xt 4 (3x1) 4667 (Bx41) +4x(3x+1) < (Bx+1)' +2' 463 (3x+1) —dx(3x+1)| x4 (3x+1)’ |
& 4x(3x+1) ¥ + (3w +1) +1] SO@—%S}CSO

Vay bat phuong trinh di cho c6 nghiém § = {—%; O} .

Bai todn 135. Gidi bét phuong trinh (x+1)" +(x+2)' +6(x* +3x+2) +7(x*+3x+2)<1  (xeR).
Lai gidi.
Diéu kién x € R . Bit phuong trinh di cho tuong duong véi

(x+1)" +(x+2)° +6(x2 +3x+2)2 +7(x2 +3x+2) < [(x+2)—(x+1)]4

<:>(x+1)4+(x+2)4 +6(x2 +3x+2)2 +7(x2+3x+2)
S(x+1)4 +(x+2)4+6(x2+3x+2)2—4(x2+3x+2)[(x+1)2 +(x+2)2}
& (2 +3x+2)[ 4(x+1) +4(x+2) +7 | <0 +3r+2<0 e 2<x <

Vay bat phuong trinh di cho c6 nghiém S = [—2; —1] .

Nhin xét. . . ; :
Phép dat an phu sé lam cho bai todn tro nén sang sua hon, vé ban chat thi khong c6 gi thay doi, cac ban co thé
hoan toan chi sw dung phép bien doi hang dang thirc thong thuong. Chu y rang

(a+b)4 =a* +b* +6a’h* —i—4ab(a2 +b2)
(a—b)4 =a* +b* +6a’h’ —4ab(a2 +b2)
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Bai todn 136. Gidi phuong trinh (x* +1)’ +(x+1) =(x*+x+2)  (xeR).
Lai gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi
2 3 3 2 3
(x +1) +(x+1) :(x +1+x+1)

= (x2 +1)3 +(x+1)3 :(x2 +l)3 +(x+l)3 +3(x2 +1)(x+1)[(x2 +1)+(x+1)]
<:>3(x2+1)(x+1)[x2+x+2]:0<:>x:—1
Vay phuong trinh d4 cho ¢6 nghiém duy nhat.

Bai todn 137. Gidi bt phuong trinh (x* —x) +(x +x+1) +x(x—1)(x* +x+1)<(227 +1)  (xeR).
Loi gidi.
Diéu kién x € R. Bt phuong trinh d3 cho twong duong véi

(xz —x)3 -1-(x2 +x+1)3 —i—x(x—l)(x2 +x+1)£(x2 —x+x’ —i—x+1)3

& (x2 —x)3 Jr(x2 +x+1)3 +x(x—l)(x2 +x+1)

S(x2 —x)3 +(x2 +x+1)3 +3x(x—1)(x2 +x+l)(2x2 +1)

c:wc(x—l)()c2 +x+1)(6x2 +2)20c> Bi;

Viy bét phuong trinh di cho ¢6 nghiém x>1v x<0.

Bai todn 138. Gidi bt phuong trinh x + (x> +x+1) +x(x* +x+1)(x+1)] 2 (x+1)°  (xeR).
Loi gidi.
Diéu kién x € R . Bit phuong trinh di cho tuong du’orng v6i

x3+(x2+x+1)3+x(x2+x+l) x+1 [ (x +x+l)]3

<:>x3+(x2+x+1) +x(x +x+1)(x+1) 3+(x2+x+l)3+3x(x2+x+l)(x+l)2

=1
2x(x +x+1)(x+1) <0 |
o x(x +x+ )(x+ ) c{xzo

Vay bat phuong trinh d4 cho ¢6 nghiém x=—-1vx>0.

Bai toan 139. Giai bt phuong trinh
(3x+2)3 (x +x+2) (x+2) —7x(3x+2)(x2+x+2) (xeR).
Léi gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi
(3x+2)3 +(x2 +x+2)3 < [3x+2+x2 +x+2}3 —7x(3x+2)(x2 +x+2)
= (3x+2)3 +(x2 +x+2)3 £(3x+2)3 +(x2 +x+2)3 +3(3x+2)(x2 +x+2)(x+2)2 —7x(3x+2)(x2 +x+2)
& (3x+2)(x* +x+2) (3% +5x+12)20<:>x2—§

Vay bit phuong trinh di cho c6 nghiém x > —% .
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Bai tap tuong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. (x+4) -x'=64.

3

2x+1) +3x% (x +1)(3x+2) < (3x+2)".
x+3) +6(x+1)(4x+7)(x+3)>8(x+2).

3

10. x°+(x+1) +x(x+l)(x2+2x+10)>(2x+l)

1L (x=1) +(x=2) +x* (¥ =3x+2) =(2x-3).

12, 0+ (2 —x+1) +dx(x? —x 1) < (2% +1)
3. (x-3)(2x- 3)(x +x+1)+x" +(x-3) <(2x-3) .
(x2+1)3+( (x4—1)(x2+2)<( 2+x)3.

15. (5x+3) = (2x+1) +4(6x° + Tx+2)(x=5) = (3x+2)

2. (x-2) +(x—4) =8

3. (x—4) +(x—6) >28

4. (x-5) =(7-x) +x* =133
5. (x=1) +(x+6) <(2x+5)
6. ) =56

7.

8.

9.

3

5)=(
16. (x+4) +(x2—4) +(x2+2x—8)(x +2x)( )>(x2+x)
17. (% =3x) +(x+1) +3(x =9) (x4 1) (x=1) 2 (x-1)’.
18. (x—4)" +(x-6)" =16.
9. (x=2)" +(4-x)" =2,
20. (x+2)" +(x+8)" >272.
21. (1-x)" +x* =97.
22. (x-2,5)" +(1,5-x)" <1.
23. (2x-3) +(2x-1)" 22,
24 x*+(x—-1)" +6x° (x—1) +4x(x’ —4x—1) (20" —2x+1) = (2x-1)".
25, (x=1)" +(x+1) +6(x* ~1) +42* (x* ~1) 162"
26. (x+2) +(2x+3)" +6(x+2) (2x+3) +4(5x” +16x+13)(3x* +3x+10) > (3x+5)".
27. x*+(3x—1)" +x(3x—1)(41x* - 22x+5)+ 6x” (3x—1)" 2 (4x-1)".
28 x*+(x+1)" +4(x +x) (207 + 2x+ 1)+ 72 (x+1)" (x+2012) < (2x+1)".
29. (x=3)" +(2x+3)" +6(x=3)"(2x+3) +(x* +8x* ~13x=35)(5x” + 6x+18) > 81x".
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N \ 2 2 2
Bai todn 140. Gidi phuong trinh (x” +x+1) +2(2x+1)" =27 (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
(¢ +x+1) +2(2x41) =27 & (x* +x+1) +2(4x> +4x+1) =27 & (° +x+1) +8(x* +x+1)=33.
t=-11
bat x* +x+1=1¢(¢>0)ta thu duoc tz+8t=33<:>(t+11)(t—3):0<:>L ;
L . 5 x=1
Loai truong hop 1 =-11<0.Vé6i =3 x* +x=2 < (x+2)(x-1)=0= 5
xX=-
Vay phuong trinh da cho c6 tap nghiém S ={-2;1}.
Loi gidi 2.
bicu kién x € R. Phuong trinh da cho twong duong véi
x4 207 + 14+ 20 (7 +1) + 7 +2(4x7 +4x +1) =27
e x*+20 #1167 +10x 24 =0 < (x—1)(x" +3x" +14x+24) =0

& (x-1)(x+2)(¥ +x+12) =0 xe{-21}
Vay phuong trinh da cho ¢6 hai nghiém.

Bai todn 141. Giai phuong trinh x* (x+6)" +(x+3) =65 (xeR).
Léi gidi 1.
biéu kién x € R. Phuong trinh da cho tuong duong véi
( 2 2 ) _ 2 2 2 _ 2
X +6x) +x7 +6x=56 < (x*+6x) +8(x*+6x)=7(x*+6x)+56
& (¥ +6x+8)(x* +6x-7) =0 (x+2)(x+4)(x-1)(x+7) =0 & x e {-7:-4;-21}
Viy phuong trinh di cho ¢6 bon nghiém.
Loi gidi 2.
bicukién xeR.
Phuong trinh da cho twong duong véi
X (7 +12x+36)+x° +6x+9=65 < x* +12x° +37x" +6x-56 =0

<:>x2(x2 +6x—7)+6x(x2 +6x—7)+8(x2 +6x—7)=0<:>(x2 +6x—7)(x2+6x+8)=0

= (x+ 2)(x+4)(x—1)(x+7) =0 xe {—7;—4;—2;1}
Vay phuong trinh da cho c¢6 bon nghiém nhur trén.

Nhdn xét.

Hai bai toan trén mo dau cho [6p bai toan phuong trinh — bdt phwong trinh bdc cao gidi bang phwong phap sw
dung an phu (bude dau véi mot an phu), quy vé phuong trinh béac hai hodc cao hon voi bién méi. Loi gidi 2 cua
méi bai todn trén sir dung phép nham nghiém va hé s0 bat dinh phan tich da thirc nhan tir. Vé ky thudt hé sé bt
dinh tdc gia xin trinh bay tai phan 2. Théng thuong, yéu té cdu thanh an phu khong qua an, thirong chira trong cdc
phan thire, hang dang thirc hay phép khai trién da thirc, cdc ban chii ¥ bién déi va lién hé dé c6 dwoc nhitng 1o gidi
chinh xdc, gon gang nhat.

N ek . 2 5 2
Bai toan 142. Giai phuong trinh (x—5) +(x —10x+1) =26 (xeR).
Lo giii,
bicukién xeR.
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Phuong trinh d cho twong duong véi x* —10x+25+(x* ~10x+1)° =26 & (x* ~10x+1)" +2% ~10x +1=2.

=-2
bat x* —10x+1=1thu dugc t2+t:2<:>(t—1)(t+2):0<:{t

n Vit=2 2 +10x+3=0 x=-5+/22:x=-5-+/22.
= Véi t:1©x2+10x:0c>xe{—10;0}.

Viy phuong trinh dd cho c¢6 bdn nghiém S = {—5 — \/E; -5+ \/E; -10; O} .

Bai todn 143. Giai phuong trinh x* (x—1) +2(2x-1)’ =86 (xeR).
Loi gii.
Diéu kién x € R. Phuong trinh da cho twong dwong voi
¥ (x=1) +2(2x-1) =86 & (x* —x) +2(4x* ~4x+1)=86 & (* —x) +8(x>~x)=84.

bat x> —x =t ta duoc t2+8t=84<:>(t—6)(t+14)=0<:{;i614

o =6 X +x-6=0xe{2;-3}.

o (=-l4x +x+14=0 (Vo nghiém vi A<0).
Két luan tap hop nghiém S = {—3;2} .

N o \ 2 2 2
Bai toan 144. Giai phuong trinh 2(x —6x+1) +(x=3)" =11 (xeR).
Lo gidi.
biéukién xeR.
Phuong trinh d cho twong duong véi 2(x* —6x+1) +x> —6x+9=11¢2(x* —6x+1) +x* —6x+1=3.
Pt x* —6x+1=1,taco 267 +1 =3 (1—1)(2t+3) =0 (x* +6x)(2x" +12x+5) =0

—6+\/%._6+\/%}
b 2 *

Suy ra phuong trinh c6 bon nghiém S = {—6; 0; 5

Bai todn 145. Giai phuong trinh x* (3x+2)" +7(3x+1)’ =137 (xeR).
Lo gid.
biéu kién x € R. Phuong trinh da cho tuong duong véi
(3x> +2x) +7(9x* +6x+1) =137 = (3x> +2x) +21(32* +2x) =130 [1].
Pt 3x* +2x =1taco [1] < £ +211-130=0 & (1—-5)(1+26) =0 = 1 € {-26;5} .
> t=-263x"+2x+26=0 (Vo nghiém vi A<0).
> t:5<:>3x2+2x—5=0<:>xe{—§;1}.

Két luan phuong trinh d cho c6 hai nghiém.
Bai todn 146. Giai bit phuong trinh 3(x+1)° (x+3)" +(x+2)" <31 (xeR).

Loi gidi.
bicukién xeR.
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Bét phuong trinh d cho tuong duong véi 3()c2 +4x+ 3)2 +x>+4x+3<30
it x” +4x+3=ta thu duge 3° +1 <30 <> (1 -3)(3t+10) <0 <> (x7 +4x)(3x” +12x+19)<0  [*].

Nhan xét 3x* +12x+19=3(x+2)" +7>0,Vx € Rnén [#] & x(x+4)<0 & -4 < x<0.

Két lun tap hop nghiém S =[-4;0].

Bai todn 147. Giai bit phuong trinh x*(x-10)"+5(5-x)" <125 (xeR).

Loi gid.

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

0 5-245

(¥ =10x) +5(x* ~10x) <0 = x(x—10) (¥ ~10x+5) <0 | " vs
5425 <x<10

Viy bét phuong trinh di cho ¢6 nghiém S = (0;5 —2\/5) U(S + 2x/§;10) .

Bai todn 148. Giai bét phuong trinh (x+1)(x—3)(x* —2x)=-2 (xeR).

Loi gidi.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi (x2 —2x—3)(x2 —~ Zx) +2=0.

bat x* —2x=rthuduoc (1-3)1+2=0 1 -3t+2=0=(1-1)(t-2) =0 r=1vi=2.
& r=lox’-2x-1=0 x=1+/2;x=1-+/2.
& (=2 x-2x-2=0x=1+3;x=1-/3.

Két luan phuong trinh da cho cé bon nghiém S:{l—\/§;1—\/§;1+\/§;1+\/§}.

Bai todn 149. Gii bt phuong trinh (2x-3)" +x(x—3)> -1 (xeR).
Léi gidi.
Didu kién x e R . Phuong trinh da cho tuong duong voi (4x> ~12x+9) +x(x~3)+1>0.

bit 4x’ —12x+9:t,t20:>x(x—3):%, thu duoc

4t2+t—9+4>0<:>(t—1)(4t+5)>O<:>t>1<:>4(x2—3x+2)>0<:>{x>12
x <

Két luan nghiém x>2vx<1.
Bai todn 150. Gidi phuong trinh (2> —x)" +(2x+1)(x-1)=11  (xeR).
Léi gidi.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi (Zx2 - x)z +2x°—x-12=0.

. 5 5 t=3
bat 2x* —x =t ta thu duge > +1-12=0 (¢1-3)(1+4)=0 = o4
e 2 3
o Véit=3<2x —x—3:0<:>x=—1;x:5.

o Véit=-4c2x"—x+4=0 (Vonghiém vi A<0).
Vay phuong trinh da cho c6 hai nghiém.
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Bai todn 151. Gidi phuong trinh (x+3)(x—2)(x* +x-4)=-1 (xeR).

Loi gidi.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi (x2 +x— 6)(x2 + x—4) =-1.

_ —1+\/i_x ~1-421
2 '

T

Pit X’ +x=r1taco (1-6)(t-4)+1=0=(1-5) =0 1=5=x2+x-5=0x

Vay phuong trinh da cho c6 hai nghiém.

Bai toan 152. Giai phuong trinh (x* +2x—1)(x+1)'=-1  (xeR).
Lai gidi.
Diéu kién x € R. Phuong trinh da cho twong dwong voi
(x2 +2x—1)(x2 +2x+1)+1:0<:>(x2 +2x)2 ~1+1=0 x(x+2)=0< xe{-2;0}.

Viy phuong trinh ban du c6 hai nghiém ké trén.

N ) ot 1 A \ 2 2 2
Bai toan 153. Giai bat phuong trinh 2(x —4x) +(x-2) <4 (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

( ’ )2 ’ ( ’ )( ’ ) " ’ Sx</—4
2{x" —4x) +x " —4x<0< (x"—4x)(2x" —-8x+1)L 0=
0Sx£2—%

Vay bt phuong trinh d4 cho ¢6 nghiém nhu trén.

Bai todn 154. Gii bit phuong trinh (x—1)" +x(x—2)>1 (xeR).
Léi gidi.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi
(x-1)' +x—2x+1>2& (x-1) +(x-1)" > 2.

Pat (x—1)" =¢ (¢>0)thu duge t2+t—220<:>(t—1)(t+2)20<:>t21<:>|x—1|21<:>{xzz
x <

Vay bt phuong trinh c6 nghiém § = (—oo; 0] U [2; +00) .

Bai todn 155. Giai bit phuong trinh 2x(8x-1)"(4x-1)<9  (xeR).
Loi gidi.
Piéu kién x € R. Bét phuong trinh da cho trong duong véi (64x” —16x +1)(8x” —2x)<9.

. o2 5 9 82— 2x+2 0 1 1
bat 8x* —2x =1 tathu duge (8+1)1 <9 =8’ +1-9<0 = -—<i<le 8 <:>——<x<5.
8x* —2x—-1<0
Vay bat phuong trinh di cho c6 nghiém § = {—%,%} .

Bai toan 156. Giai bit phuong trinh (x—3)" +(x—1)(x-5)<16  (xeR).
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Loi gidi.
Diéu kién x € R. Bt phuong trinh d3 cho twong duong véi
(x-3) +x*—6x+9<20 = (x-3)" +(x-3)" <20.
Pit (x—3) =7 (20) tathuduge 2 +71-20< 0 (1-4)(t+5)<0 = 1<4 o |x-3[<2 & 1<x<5,
Vay bat phuong trinh di cho c6 nghiém S = (1;5) .

Bai todn 157. Giai bit phuong trinh x*(x-4) +(x-2)" <4  (xeR).
Loi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong voi

()c2—4x)3 —i—xz—4x<0<:>(x2—4x)[(x2 —4x)2+1}<O<:>x(x—4)<0<:>0<x<4.

Vay bat phuong trinh di cho c6 nghiém S = (0; 4) .

Bai todn 158. Gidi bét phuong trinh x(x+1)(x’ +x+1)<12  (xeR).
Loi gidi.
Di’éu kién xeR.
Bat phuong trinh da cho tuong duong véi
(x2+x)(x2+x+l)£12<:> PRI B PP
2 2 2 2

2 2
<:>(x2 +x+lJ —1S12<:>(x2 +x+—j <—s
2 4 2 4

@{x2+x—3éo 14413 14413
2

, S+ x-3<0< <x<
X +x+4>0 2

7
<L

X+ x+—
2

Vay bat phuong trinh di cho c6 nghiém § = {—

1+\/B.—1+\/B}

2 2

Bai todn 159. Gidi bt phuong trinh (x —1)(x” +4x+3)<192  (xeR).
Loi gidi.
Bi’éu kién xeR.
Bat phuong trinh da cho tuong duong véi
(x=1)(x+1)(x+1)(x+3) <192 <> (x* + 2x+1) (x> + 2x-3) <192.
bat x* +2x+1=¢ (r>0)ta thu dugc
1(1-4)<192 < ? -41-192<0 -12<1<16 < X’ +2x+1<16 & x* +2x—15<0 < -5<x < 3.

Vay bat phuong trinh ban dau c6 nghiém § =[-5;3].

Bai toan 160. Giai phuong trinh (x—1)(x+1)(x+3)(x+5)=9 (xeR).
Loi gidi.
Diéu kién x € R. Phuong trinh da cho twong dwong voi
[(x=1)(x+5) [(x+1)(x+3)]=9 & (& +4x=5)(x* +4x+3)=9 (1).
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bit x* +4x—1=1t; phuong trinh (1) tré thanh
x=-2+8
(t-4)(t+4)=9 1 =25 (t-5)(t+5) =0 (x* +4x—4) (¥ +4x+4) =0 | x=-2-+8
x=-2

Vay phuong trinh da cho c6 tap nghiém S = {—2 -8 ;—2+ \/g; —2} .

Bai toan 161. Giai phuong trinh (x—1)(x—2)(x+4)(x+5) =112 (xeR).
Loi gidi.
Piéu kién xeR.
Phuong trinh da cho twong duong voi
[(x=1)(x+4)[[(x=2)(x+5) =112 (x* +3x—4)(x* +3x-10) =112 (1).
Dit x* +3x—4=¢thi (1) tré thanh
*+3x-18=0 (2
t(t=6)=112 (1+8)(1-14) =0 (x* +3x+4)(x* +3x-18) =0 < x2+ * 2)
X +3x+4=0 (3)

Phuong trinh (3) v6 nghiém do A<0; (2) < (x+6)(x-3)=0< {

Két luan tap nghiém cua phuong trinh 1a S = {—6;3} .

Bai toan 162. Giai bat phuong trinh (x+1)(x+2)(x+4)(x+5)<40 (xeR).
Loi gidi.
Diéu kién xeR.
Bét phuong trinh di cho tuong dwong voi
[(x+1)(x+5) ][ (x+2)(x+4)] <40 < (x* +6x+5)(x* +6x+8) <40.

Pit x* + 6x+5 =t ta thu duoc

< —-6<x<0.

5 X' +6x<0 —6<x<0
1(1+3)<40 = *+3r-40<0< 8<1<5< (

X 46x+1320  |(x+3) +420

Két luén tap hop nghiém S =[-6;0].

Nhdn xét.

" Céc bai todn tir 159 dén 162 déu dwoc gidi bang phwong phdp dét mét an phu, c6 sw két hop khéo léo cdc nhdn
tir voi nhau. Dé thdy trong loi giai bai toan 160, cach dat an trung binh x* +4x—1=tgitip ching ta dwa ngay
phuong trinh veé dang hang dang thirc rat dep, khong qua budc tinh nghiém phwong trinh béac hai nhw bai toan 161,
162. Tuy theo kinh nghiém va gu trinh bay cua ban than, cac ban ty lyva chon cho minh phwong cach phu hop nhat.

Luu y mot s6 bai toan cé dang téng quat: (x+a)(x+b)(x+c)(x+d) =m trong do cdc hé s6 a,b,c,d théa
mén diéu kién a+b=c+d hodc a+c=b+d;a+d =b+c néu dio vi tri. Tdtyé'u la m#0. Cach giai:

Chdang han a+b=c+d =k, ta nhin thdy néu nhém

[(x+a) (x+b) ][ (x+c)(x+d) ] =m e [xz + a+b)x+ab}[x2 +(c+d)x+cd} =
thi sé xudt hién hang tir chung x* +kx, ddy chinh la diém mau chot trong phép ddt dn phu ciia hai loi gidi trén.
Cdc ban ¢ thé ddt an phu theo nhiéu cach, thwong la cach dat an phu trung binh sé tao nhiéu thudn loi.
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Bai toan 163. Giai phuong trinh (x—4)(x—3)x(x+1)=60 (xeR).
Loi gidi.
Piéu kién xeR.
Phuong trinh da cho twong duong voi
[(x=4)(x+1)][x(x=3)]=60 < (¥ —3x—4)(x* =3x)=60.
bit x* —3x -2 =¢tthu duogc
(1-2)(1+2)=60=1"-4=60 1" —64=0< (t—8)(+8)=0
=5
2 _1 2 — x
& (¥ =3x-10)(x* ~3x+6) 0@{)6:_2
Vay phuong trinh da cho c6 hai nghiém.

Bai todn 164. Gidi phuong trinh (x* +2x-3)(x* +8x+12)=-36  (xeR).

Loi gidi.

Diéu kién xeR.

Phuong trinh da cho twong duong voi
(x=1)(x+3)(x+2)(x+6)==36 <[ (x—1)(x+6) ][ (x+3)(x+2)]=-36
c>(x2+5x—6)(x2+5x+6)+36:0<:>(x2+5x)2—36+36:0c>x(x+5)=0c>{x:0

x=-5

Vay tap nghiém cuia phuong trinh: § = {-5;0}.

Bai todin 165. Gidi bt phuong trinh (2x” —7x+3)(2x* +x-3)+9<0  (xeR).
Loi gid.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong voi

(2x=1)(x=3)(x=1)(2x+3)+9< 0= [ (2x—1)(x—1) [ (x—-3)(2x+3)]+9<0

20> =3x+1) ~10(2x* ~3x+1)+9<0

—

<:>(2x2 —3x+1)(2x2 —3x—9)+9§0<:>

(98]
3
W

<x<0

3+«/ﬁ
x<

3
2 4

o (26 -3x)(2¢ -3x-8)<0|  *

IA

Vay bat phuong trinh d4 cho ¢6 nghiém nhu trén.

Bai todin 166. Giai bt phuong trinh (x” —3x)(x” +7x+10) > 216 (xeR).
Loi gidi.
Diéu kién x € R. Bt phuong trinh d3 cho twong duong véi
x(x—3)(x+2)(x+5) >216 [x(x+2)][(x—3)(x+5)] =216
e (7 +2x)(x* +2x-15)> 216 = (x° +2x)2 —15(x" +2x) =216 >0
x>4

<:>(x2+2x+9)(x2+2x—24)>O<:>(x—4)(x+6)>0<:>L<_6

Vay bit phuong trinh di cho c6 nghiém x> 4v x<—6.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E |5 QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 50

Nhdn xét.

Cdc bai todn 164 dén 166 vé co ban van la I6p phwong trinh — bdt phwong trinh sir dung an phy nhu cdc bai
toan phia truoc, nét khac biét dzem nhdn ciia nhiing bai toan nay la dé bai da chi y chia cdt cdc nhan tir trong an
phu, ddo vi tri va nhan da thirc, gidu di ban chat thwe cia bai todn. Dé gidi quyét dang toan ndy cdc ban can c6 ky
nang phdn tich nhan tir va nhan chia da thirc thuan thuc, ¢é cdi nhin khach quan déi véi an phu d‘e dat bién mot
cach nhanh chéng, dwa vé phwong trinh bdc hai, nham nghiém tir @6 dwa vé dang tich — thuwong can thiét. Poi véi
phuong trinh bdc cao ndi chung, cac ban tim cdac nghiém twong ung co thé gidi riéng biét (chia trirong hop gia tri),
tuy nhién doi véi bdt phirong trinh thi khong nén chia truong hop sé rdt phirc tap, cach lam pho blen la tra lai an x
ban dau va gidi bt phuwrong trinh tich voi bién x sé don gian hon. Luu y co the thwc hién phép dat a an phu t hodc chi
bién doi twong dwong dn x don thudan nhie cac bai 164 dén 166, vé co cau van khéng thay doi.

Bai todn 167. Giai phuong trinh 2x* (x—2)’ +(x—1)’ =4 (xeR).
Loi gidi.

biéukién xeR.

Phuong trinh da cho twong duong voi

20 (x-2)' +2% ~2x+1=4 & 2(x* ~2x) +2° ~2x-3=0.

bit x> —2x =t thu duoc
r=1

(1+1) +£2 =3
Vay phuong trinh da cho ¢6 hai nghiém x =1+ ﬁ;x =1-42.

20 +1-3=06(1-1)(27 +2+3) =0 & Sr=lox -2x-1=0c xe{l+V2;1-42}.

Bai todn 168. Giai bit phuong trinh 2(x+1)’ (x+3)’ +3(x+2)’ <66 (xeR).
Lo gid.
bicukién xeR.
Bt phuong trinh dé cho twong dwong véi 2(x” +4x + 3)3 +3(x" +4x+3)-63<0.
bit x* +4x+3 =t thu duogc
20 +31-63< 0 (1-3)(26 +61+21) <0 (1-3)[ £ +(1+3)' +12| <0130 ¥ +4r <0 —4<x <0,

Vay bt phuong trinh d4 cho c6 tap hop nghiém S = [—4;0] .

Bai todn 169. Giai bit phuong trinh (2x+1)° <30—(x-2)'(x+3)"  (xeR).
Loi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong voi

(x=2)' (x+3) +42° +4x+1<30 & (x> +x-6) +4(x* +x-6)-5<0.
bit x* +x—6 =t thu duoc
£+4t-5<0 (t-1)(£ +1+5) <0< (1-1)(2 +2+10) <0

~1-+/29 —1++/29
T<x<—

<:>(t—1)[t2+(t+1)2+9}<0<:>t<1<:>x2+x—7<0<:> 5

1+«/@_—1+@}

2 72

Vay bat phuong trinh da cho c6 tap nghiém S = {—
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Bai todn 170. Giai bit phuong trinh 3(x—1)’ (x+4) +(2x+3)"=32>0  (xeR).
Léi gidi.

Bi’éu kién xeR.

Bat phuong trinh da cho tuong duong véi

3(x +3x—4) +42% +12x+9-322 0 3(x* +3x—-4) +4(x* +3x-4)-720.
Pit x* +3x—4 =t ta thu dugc
3 +4t-720 (t-1)(37 +3t+7) 20 (t-1)[ 67 +6:+14] 20

—3+\/§

X2
o (-D[(1+3)+57 15|20 21 A +3x-520 2
(e=1)| (++3) ] s
x <
2
Viy bét phuong trinh d4 cho ¢6 nghiém nhur trén.
Bai toan 171. Giai phuong trinh (x—3)4 +(x—2)(x—4)+1=0 (xeR).
Loi gidi.
Diéu kién xeR.
Bién ddi (x-3)"+x" =6 +9 =0 (x-3)"[ (x-3)' +1|=0 = x=3.
Vay phuong trinh d4 cho ¢6 nghiém duy nhat.
Bai todn 172. Giai phuong trinh (x-2)" +(x-1)(x-3)<19  (xeR).
Loi gidi.
Diéu kién x € R . Bit phuong trinh di cho twong duong véi
(x=2)" +x* —4x+4<20 = (x-2) +(x—2)" -20<0
o[ (x-2) -4][(x-2) +5| <0 (x-2) <4
olr-2|<2e2<x-2<20<x<4
Vay bat phuong trinh di cho c6 nghiém S = (0; 4) .
Bai todn 173. Gii bit phuong trinh (x—1) (x+3)" +(x—2)(x+4)+5>0 (xeR).

Loi gidi.
Di’éu kién xeR.
Bat phuong trinh da cho tuong duong véi
(x=1)" (x+3)" +x* +2x-8+5<0 & (x—1)" (x+3) +x* +2x-3<0
3<x<-1-43
3-1<x<1

Viy bét phuong trinh di cho ¢6 nghiém S = [—3;—1 - \/g] v [\/g — l;l] .

@(x—l)(x+3)(x2 +2x—2)£0<:>

Bai todn 174. Gii bt phuong trinh (x—1)" (x+2)’ +(x+4)(x-3)+10<0 (xeR).

Loi gidi.
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Bi’éu kién xeR.
Bat phuong trinh da cho tuong duong voi

(F+x-2) +2% +x-12410<0 & (x* +x-2) +2> +x-2<0
<:>(x—1)(x+2)|:(x2+x—2)2+1}S0<:>—2SxS1

Vay bat phuong trinh da cho ¢6 nghiém S =[-2;1].

Bai todn 175. Gidi bt phuong trinh (x” +x)(x* +7x+12)<40  (xeR).

Loi gidi.

Diéu kién x € R. Bt phuong trinh d3 cho twong duong véi
x(x+1)(x+3)(x+4) <40 < [ (x+1)(x+3) ][ x(x+4)]< 40
& (2 +4x+3)(x +4x) 40 & (x +4x) +3(x +4x)-40<0
& (F +4x+8)(x* +4x-5) <0 (x—1)(x+5) <0 -5 <x<I

Két luén tap nghiém S =[-5;1].

Bai todn 176. Gidi phuong trinh (¥* —4x) (x—1)(x+3)=4  (xeR).

Lo i

bicukién xeR.

Phuong trinh da cho tuwong duong véi (x2 —4)c)2 (x2 —4x+ 3) =4,

it x* —4x =t ta thu duoc
F(t+3)=d o +3—4=0 (1-1)(t+2) =0
<::>()c2—4x—1)(x2—4x+2)2 :0<:>xe{2+\/§;2—\/§;2+x/§;2—\/5}

Vay phuong trinh da cho c¢6 bon nghiém.

Bai todn 177. Gidi bét phuong trinh (2x* —x)" (2x+1)(x~1) <180 (xeR).
Loi gidi.
Piéu kién xeR.
Phuong trinh da cho twong duong véi (2x* —x) (2x* —x~1)<180 & (2x* —x) —(24° ~x) ~180<0.
bit 2x> — x =t ta thu duogc
£ =1 =180<0 < (1—6)(¢* +5+30) <0< (1-6)(2° +101+60) <0
& (1-6)| P +(1+5) +35| <016 20 —x—6£0c>(x—2)(2x+3)£0<:>—%£x£2

Vay bat phuong trinh ban dau ¢ nghiém § = [—%; 2} .

Bai todn 178. Giai bat phuong trinh (3x-2)’ (x*—x)(3x’+x)<4  (xeR).
Loi gidi.

Di’éu kién xeR.

Bat phuong trinh da cho tuong duong véi
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(3x—2) x(x—1)x(3x+1) <4 (3x-2) 2 (x~1)(3x +1) <4 & (32° ~2x) (3x° ~2x-1) < 4
Pbit 3x* —2x =t ta thu duoc
P(t-1)<4e 0 - -4<06 (1-2)(F +1+2) <0 (1-2)(2° + 20 +4) <0

1-J7 147
3

<x<
3

& (1=2)| P +(1+1) +3]<0 o120 3¢ -2x-2<0 e

ﬂ_uﬁ}

Vay bat phuong trinh da cho c6 nghiém S = { 3 3

Bai todn 179. Giai phuong trinh (x” +x+1)(x* +x+2)=7x" +7x -2 (xeR).

Loi gid.

biéukién xeR.

Phuong trinh da cho twong duong voi
Xax=t(t+1)(1+2)=Tt-2 & P +3+2=Tt-2 & (1-2)" =0
or=2cx+x-2=0(x-1)(x+2)=0= xe{-21}

Viy phuong trinh ban dau c6 hai nghiém x=-2;x=1.

Bai toan 180. Giai phuong trinh — +— 18 _ - 18 (xeR).
X +2x-3 x"+2x-2 x" +2x-1
Loi gidi.
Dicu kién x? +2x # L;x% +2x # 2; x> +2x # 3.
bit x* +2x—3 =t phuong trinh d3 cho trd thanh
t=5
5 6 14 2
St—=——o (1t+5)(1+2)=141(t+1) &3¢ -13t-10=0 < o)
t t+1 t+2 tz—g
] t:5<:>x2+2x—8=0c>xe{—4;2}.
. t=—§<:>3x2+6x—720<:>x:_3+3\/3_0;x=_3_3\/3—0.
Ddi chiéu diéu kién, két luan phuong trinh ban dau c6 bon nghiém nhu trén.
Bai todn 181. Gidi phuong trinh 3(2x +3x)(4x +6x+5) = (2x* +3x+10)’ (xeR).

Lévi gii.
bicukién xeR.
bit 2x° +3x+10=¢,t >0=>4x* + 6x+5=2¢t—15. Phuong trinh di cho trd thanh
r=6
3(1-10)(2t-15)=1¢ <:>5t2—105t+450=0<:>L_15
v t:15<:>2x2+3x—5=0<:>xe{—%;1}.
vV t=6<2x"+3x+4=0,A <0, trudng hop nay vo nghiém.

Két luan. Phuong trinh da cho c6 hai nghiém x = —%;x =1.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E |5 QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1)

54

Bai tap tuong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

e

© o N

(x2+2x+4)(x2+2x+3)=x2+2x+7.
(2 +x)(x* +x+1)=x"+x+4.
x(x=3)(x* =3x+1)=(x—1)(x-2).
o (P =x)(x —x+4)=(2x-1) +3
- (x=3) (1) (xr=7) =2 (x6)+9
-

—3x+1)(x -3x+ 2) (x —3x) .

2(x2—5x)(x —5x+3):(x —5x+2) +4.
(3x2—x)(3x2—x+3):(3x2—x+6) —54.
(P axe) 4 (x42) =45

=
1§
|
AN
=
~—
©
+
=
[\
~
A
—
@)

—_~~
>‘<I\)
I
~
=
~—
o
+
=
+
N
~
—~
=
O
~
\Y%
—
N

(x+4)=120.
(x+7)+15>0.
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31. (x 1)(x+2)(x+3)(x+6)£160.
(x+5)(x+6)(x+7)(x+8)=3024.

3. (4x+1)(12x 1)(3x+2)(x+1)£4.

4. (Bx+1)(x+1)(5x+1)(15x=7)+7>0.

(2x+3)(4x—4)(2x+1)(x+3)+36<0.

(x+2)(x-2)(x*-10)=72.

(xz )(x +3x+2)£3

¥ +3x-4)(x’ +x-6)>24.

W W W
[\)

35.

W W
=N N D

38.

o

¥’ - )x+3 )(x+5)>9.

¥ =3x+2)(x* +9x+20) =112,

X +6x+5)(x* +10x+21)<9.

24 2x— 3)(x2+8x+12)> -36.

X +4x+3)(x7 +6x+8)=2
(
(
(x—

(
(
0. (
(
A
(
(%7 —4x-5) x2+10x+16)+80>0
-
(
A
X
(
(x—

39.
40.
41.

~
[\)
=

43.

N
IN
=

N
O

x*+2x— 8) x2+12x+27) (x +7x)

x? +4x+3)

AN

6. x 8 +1720.
x? - 6x+5( x 10 >300.

4x* — 1)(x2—3x+2)<70
3

A~ B
oo

49. (x* =3x) +(x—1)(x—2)=4.

50. )3(x+3) +(x—4)(x+6)<9.
51. 5% (2x-3)" +4(2x=5)(x+1)+11>0.
52.3(x=2)" +(x-3)(x-1)-3<0.

53. 2x* (x+5) +3(x—3)(x+8)+67>0.
54. 7x* (x—4) +2(x=5)(x+1)+1=0.
?(x-3) (x-2)(x—1)<24.

C(x=1) (x4 2) (x=3)(x+2) > 9.

X x)(x' 422 + 27 +4)<5.

(x=3) %7 (x* -3x-4)<25.

2(x+4) (x=1)(x+5)>36.

(e +3) (x+2) (x+7)(x-2)>225.

(2x=7)" x* (x=5)(2x +3) = 256.

: x—2)2(x+3)2(x2+x+l)£5(x2+x—6)2+1.

(O8]

A N L W I W
~ S /N s S/~

AN
N
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Bai toan 182. Giai phuong trinh (4x+3)2 (x +1)(2x+1) =9 (x € R) .

Loi gidi 1.

Diéu kién x € R. Phuong trinh d3 cho twong duong véi (4x+ 3)2 (4x+ 4)(4x+ 2) =9.8.
bat 4x+3 =1t ta duogc

C(t+1)(t-1)=T2 (£ -1)=T2 (£ +8)(F -9) =07 =9@|t|=3@{4x+3:3

Vay phuong trinh da cho ¢6 hai nghiém.
Lo gidi 2.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi (16x2 + 24x+9)(2x2 +3x+ 1) =9.
bit 2x° +3x+1=tsuyra
(81+1)1=9=0< (1 -1)(8+9) =0 <> (2x” +3x)(16x" +24x+17) =0
& x(2x+3)| (4x+3) +8]| =0 = x e{—%;O}
Két luan tap nghiém S = {—%;0} .
Bai todn 183. Giai phuong trinh (6x+5)° (3x+2)(x+1)=35 (xeR)
Lo gidi 1.
Diéu kién x € R. Phuong trinh da cho twong dwong voi
(6x+5)" (6x+4)(6x+6)=352.6 = (6x+5)"| (6x+5)" 1| =420

& (6x+5) ~(6x+5) ~420=0 | (6x+5) =21]| (6x+5)"+20]=0

c>(6x+5)2—21=0<:>|6x+5|=\/ﬁc>x=\/2_16_5;x=—\/2_16+5

Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.
Piéu kién x € R.. Phuong trinh da cho twong duong véi (36x” +60x+25)(3x” +5x+2) =35.
Dit 3x° +5x+2 =1 taco
(126 +1)1-35=0< (3t=5)(4+7) = 0 (95" +15x +1)(12x* + 20x+15) =0

9x2+15x+1:0<:> J21+5 J21-5
_ =

3

< 2
(6x+5)" =-20 6 6

Vay phuong trinh da cho ¢6 hai nghiém nhu trén.

Bai toan 184. Giai phuong trinh 3(x+3)(x+4)(x+5)=8(x-2) (xeR)
Loi gidi.
biéukién x e R. Pat x+4 =¢, phuong trinh da cho twong duong voi

3t(£7 —1)=8(1-6) <> 3" —11t+48 =0 <> (1 +3) (31 ~ 9% +16) =0 <> 1 =3 x =7

Phuong trinh di cho c6 nghiém duy nhat.

Bai toan 185. Giai phuong trinh (x+5)(x+6)(x+7)=24 (xeR).

e
4x+3=-3
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Lo gidi.

bicu kién x e R. Bat x+6 =¢, phuong trinh da cho tuong duong véi
t(t-1)(t+1)=24t(£ -1)=24 = —1-24=0
& (t-3)(F +3t+8) =01 =3 x=-3

Két lufn phuong trinh da cho ¢6 nghiém S ={-3}.

Bai todn 186. Giai bit phuong trinh (8x+3)” (2x+1)(4x+1)<1815  (xeR).
Loi gidi.

Diéu kién x € R. B4t phuong trinh da cho tuong duong véi (8x+3)” (8x+4)(8x+2)<1815.8.

bat 8x +3 =t ta thu duoc
£ (t+1)(1-1)<14520 > 1 =12 ~14520 < 0 < (£ —121) (£ +120) <0

c>t2S121<:>—11£t£11<:>—11£8x+3£11<:>—%£x£1

Vay bat phuong trinh da cho ¢6 nghiém S = [—%;1} .

Nhdn xét.

Cac bai todan tir 182 dén 186 déu gidi dwoc bang cdach sir dung bién doi twong dwong — ndng lily thira két hop
phwrong phdp hé sé bat dinh phan tich da thirc bac bon thanh nhan tw. Hinh thiec cac bai toan co sy dac biét, vi the
chi v6i mét chiit linh hoat sé dan dit t6i cach dat a an phu khéo léo (theo hai cach), két qua thu dwoc 10 giai ngan
gon bat ngO’ Véi cach gidi nhan thém hé sé (cdch gidi khé va dn twong nhat), cdc ban chii y nhdn thém hang sé sao

cho cdc biéu thirc ¢é cung dang kx+ a;kx+b;kx +c,... dé thao tac dat an phu dwoc kha thi.

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

Lo (12x+1) (x+1)(2x+1) =1.
( 0x+1) (2x+1)(5x+1):1.
(6x+7 (6x+5)(x+1)<12.
(7x+1) (7x+2)x2336.
(4x+5)" (4x+7)(4x+3)<45.
(9x+2)" (3x+1)(9x+1)>200.
(x )(x )(x+7)=210.
( X 6) (x+1)(7x+5)>180.

( 3) (57 +2)(5x° +4)=72.
- (3x+5)" (x+2)(3x+4)<200.
(2x+3)(x+2)(x+1)>30
(x+5)(x+4)(x+6) (x+150).
(x+6)( X+ ) 3(x+224).

( 4

(x +1)

+
Tx+

A R G

5x° +

—_ = =
w N = O
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X +1 X 5

Bai toan 187. Giai phuong trinh +—>—== (xeR).
X x+1 2

Loi gidi.
X +1

biéu kién x =0 . Dat

=t ; phuong trinh da cho tré thanh
X

t_
z+1=§@2z2—5z+2:o@(t—2)(2z—1)=o@
t 2 2t =1
> Véit=2=x"-2x+1=0&(x-1) =0 x=1.
> Véi 2t =1 2x* —x+2=0. Phuong trinh ndy v nghiém vi A <0.
Doi chiéu diéu kién, két lugn tap nghiém S ={1}.

2

Bai todn 188. Gidi phuong trinh 2> 14 ¥ -2 (xeR).
3x 2x°+1 3

Lai gid.

2x% +1

X

t1 4,

3T =30 —4t+3=0<(t-1)(1-3)=0

Diéu kién x = 0. Pit =t ; phuong trinh da cho tré thanh

x—1)(2x-1
& (207 -3x+1)(24° —x+1)0<:{(3x2 +)((x_1)2):_1<:>x6{%;1}

Két luan phuong trinh d3 cho c6 hai nghiém.
2% +x+1 x+1

Bai toan 189. Gii bat phuong trinh +— <2 (xeR).
x+1 2x"+x+1

Loi gidi.
bicu kién x = —1.
2 2
. - t=1
bat 2x¢ fxtl =t, bat phuong trinh da cho tr¢ thanh t+1£ 2& (—)S 0
x+1 t t t<0

o (=l 2x+x+l=x+lex’=0=x=0.
2x* +x+1 3x2+(x+1)2+1
— <0

x+1 x+1
Dbi chiéu diéu kién ta c6 tap nghiém S = (—oo;—l)u{O} .

e <0 <0 x+1<0e=x<-1.

4x* —x+1 4x*

Bai toan 190. Gii bat phuong trinh —— <1 (xeR).
I-x 4x" —x+1
Loi gidi.
Bi’éu kién x#1.
Bat phuong trinh da cho tuong duong voi
2 2 2 _
4x x+1+1_ 24x S2<:>4x x+1+ 2l)c <9
I-x 4x" —x+1 I-x 4x° —x+1
2 2
_ t— t=1
Détuzttathuduqct+1s2<:>us0<:>
1-x t t t<0
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Xét hai truong hop
» f=led’ —x+l=1l-xo4x* =0 x=0.
2 _ 7% +(x—1) +1
. z<o@w<o@ al Ex o lox<0oxsl.
—X —X

Vay bat phuong trinh di cho c6 nghiém S = {0} U (1;+oo) .

2

Bai ton 191. Gidi bt phuong trinh =+~ > L (xeRr).
23 +4x+2) 2
Lai gidi. ,
biéu kién x # 0. Bat phuong trinh da cho twong duong voi
2 2 2 2
4x—2k2 : X Z—1c>4x—2’_2+3+ : X 22c:>3x +421x+2Jr : X 59 [*]
X 3x"+4x+2 X 3x"+4x+2 X 3x"+4x+2
2 t—1)° =1

Batw:t thi [*]<:>t+122<:>u20<:{

X t t t>0

o =13 +4x+2=x" & 2(x+1) =0 x=-1.

2 3x+2) +2
a +jx+2=l.( a 2) >0,Vx#0.
X 3 X

Vay bat phuong trinh di cho nghiém ding véi x #0.

o Tacot=

cre 1 2 1
Bai toan 192. Giai bt phuong trinh i+l X >x43  (xeR).
X —X

Loi gid. ,
biéu kién x # 0;x # 1; x # —1. Bat phuong trinh da cho twong duong voi

1 1 1-x°

1+—+ x22x+3<:>——x+ x222<:> T xzzz ().
x l-x X I-x X I-x

2 —1) -1
Dz,?lt1 Tt thi (*)@lez@uzo@[t
x t t >0

—1+\/§_ 1++/5
T .

2

X/

< t=1<:>x2+x—1=0©xe{

—x? 0<x<l
o t>0<:>1 al >0<:{

X x<-1
Vay bat phuong trinh di cho c6 nghiém S = (—oo;—l) U (0; 1) .
2x-3 3

Bai toan 193. Giai phuong trinh ;3232 (reR).
3—x x 2

L01 gidi 1.
bicukién x #0;x#3.
Phuong trinh da cho twong duong véi
2x(2x—3)+6(3—x) = 5x(3—x) S -27x+18=0<= 9(x—1)(x—2) =0 xe {1;2}.
So sanh diéu kién, két luan phuong trinh da cho c6 hai nghi€ém nhu trén.

Loi gidi 2.
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Didu kién x #0;x #3.
Phuong trinh da cho twong duong véi
2x-3

3—x

=1 tacod t+%:§<:>2t2—5t+2:O<:>(2t—1)(t—2):0<:>(3x—3)(3x—6)20<:>xe{1;2}.

3 5 X 3—-x 5
+l+——l==<=—+ ==
X 2

3—x X

Dat

3—x
Déi chiéu diéu kién, két luan tap nghiém S = {1;2} .

2 2
Bai todn 194. Gidi phuong trinh 224, OX +4YH3 o gy,
2x+3 3x"+x+1

Loi gidi.
biéu kién x # —%.

Phuong trinh da cho tuwong duong véi

3x +3x+4 6x> +4x+5 3x7+x+1  2x+3
—1+— -2=2< +— =2
2x+3 3x +x+1 2x+3 3x +x+1
2 t-1)
Bét3x2+—x;1:ttaduc_)’c t+%=2c>%=0<:>t=1<:>3x2+x+1:2x+3c>3x2—x—2=0c>x:1;x=—§.
X+

Két hop diéu kién ta co tap nghiém S = {—%; 1} .

3x? 5x

Bai todin 195. Gidi bt phuong trinh > >+ ——=2-x (xeR).
5x 2x"+3
Lo"‘igidi.
biéu kién x#0.
2 2
Phuong trinh da cho twong duong voi 3-3x +x+ 52x :2<:>2x +3+ 52x =
5x 2x"+3 5x 2x"+3
2 t—1)’
bat 2x5+3=tsuyrat+%=2<:>( t) =0<:>t=1<:>2x2—5x+3:0<:>xe{1;%}.
X

Két hop diéu kién ta co tap nghiém S = {1;%}.

2 2
Bai todin 196. Gidi phuong trinh =2+ X 4XF8_ 5 Ry,
4x+3 X" +x+5

Loi gidi.
biéu kién x # —%.

Phuong trinh da cho twong duong voi

5x2 +4x+5 x> +5x+8 X +x+5 4x+3
— x4+ 3 —1:2(:} 5 :2
4dx+3 X +x+5 dx+3 X +x+5
2 t—1) =1
Détm:tthuduqct+lz2<:>( ) ol —3x42-0c| "
4x+3 t X =

Két hop diéu kién ta c6 tip nghiém S = {l; 2} .
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Bai toan 197. Giai bt phuong trinh x’ +i2 > 3(x +1j —4 (xeR).
X X

Loi gidi.

bicu kién x#0.

1 1 . .
bit x+—=¢= > =x’ +—+2. Bat phuong trinh da cho tuong dwong voi
X X

(x—l)z(xz—x+1)

t2—223t—4c:ﬁ—3r+220c>0—2)0—4)20c:(x+l—2j(x+l~4j20cz > >0 [#].

x x x
1Y 3

D@ nhén thay x* —x+1= [x —Ej +Z >0, Vx € Rnén [*] nghiém ding véi moi gid tri x#0.

Két luan bat phuong trinh da cho c6 nghiém x#0.

Nhdn xét.

Cac phwong trinh — bdt phirong trinh trén tiép noi Iop bai toan giai bang phuong phap dat an phu mét bién
théng thirong. Mot s6 vi du da sir dung cdc phép bién doi véi hang s6 hodc biéu thirc nham gidu di ban chat thie
cua bai toan. Ngoadi ra cac ban co thé gidi bai todn bang cach bién doi twong dwong, dwa vé phirong trinh bdc bon,

sir dung hé sé bat dinh phdn tich da thire thanh nhdn tir, van dé nay tdc gia xin trinh bay sau.
2

. S g g b
Xin luu y véi cdc bai todn cé chira an phy dang t = ax+—=t> = a’x’ +—+2ab.
X X

Doi véi cdc bai todn gidi phwong trinh — bdt phirong trinh viéc thay thé an phu hoan todan don gidn, tuy nhién
déi véi cac bai todn bién lugn chira tham sé, thao tdc chan mién ciia bién phu la vo cung can thiét, quyét dinh két
qud cudi ciing.

Tuy nhién véi cde bai todn gidi co ban nhw trén, viéc chin mién chdt cia bién phu sé giiip loai nghiém ngoqi lai
va giam thiéu cdc truong hop phirc tap doi véi bat phirong trinh. Ldy vi du dién hinh bai todn 197, cdc ban cé thé
tim bién theo mét trong cdc phirong dn sau

1. St dung bat ding thirc AM — GM (Cauchy).

. C e 1 / 1
Ap dung bat dang thirc AM — GM ta c6 t* =x2+—2+222 xz.—2+2=4:>|t|22.
X X

2. Sir dung hang déng thirec.
2
_ox? x* -1
Tacé t* =x +%+2:Lf+1+4:¥
X X X
3. St dung phuong trinh bac hai

+424==2.

Ta cé t2—2:x2+i2:m, suyra x* —mx*+1=0 1> —mt+1=0 (t:xz),[*].
x

Dé ton tai x thi [¥] can ¢6 it nhat mét nghiém t = x* khong am. Dé thdy phwong trinh cé tich hai nghiém bang 1
(dwong) nén néu m < 0 thi [*] c6 hai nghiém t = x* ciing dm, tirc la vé nghiém x.

. |m>0 m>0 m>0 o 5
Nhu vay Sm=>2. Twddy suyra t 24c>|t|22.

= =
A>0 m>—4>0 m>2vm<-=2

Tuy theo khd ndng riéng ciia minh, cdc ban cé thé lwa chon cho minh cdch lam phit hop.

Bai toan 198. Giai phuong trinh x +4L2 = 3(x +2L—1) (xeR).
x x
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Loi gidi.

A pen y 1
bicukién x#0.bPat x+—-=

— =1 -1.
2x 4x 2x 4x

Phuong trinh di cho twong tuong véi tz—1:3t—3<:>t2—3t+2:O<:>(t—1)(t—2):O<:{

. 1 .
> Véit=1=>x+—=1< 2x>—2x+1=0. Phuong trinh nay vé nghiém vi A<0.

2x
L}
2 .

> V01Z—2:>x+i—2<:>2x —4x+1=0=x=1- ! x=1+—

1
2x e JE
Déi chiéu diéu kién, suy ra phuong trinh da cho c6 tip nghiém S = { \/_

Bai todn 199. Gidi bit phuong trinh 45> + = —4x+ 223 (xeR).
X X

Loi gidi.

2
Diéu kién x # 0. Bt phuong trinh da cho twong dwong voi (2x —lj - 2(2x —lj +1>0.
X X

Pt 2x—l:t ta thu duoc t2—2t+120<:>(t—1)2 >0 < ¢ eR . Két luan tap nghiém x #0.
x

Bai toan 200. Giai phuong trinh (2x—l+5j(4x2 +L2+ lj =36 (xeR).
x x

Loi gidi.
bicu kién x#0.

bat 2x LU +L2—2.2x.l = 4x° +L2 = ¢’ + 4. Phuong trinh da cho twong duong véi
x x x x

t=1
(t+5)(t2+5)=36<:>t3+5t2+5t—11=0c>(t—l)(tz+6t+11)=0c{t2+6t+11:0 )
*  Phuong trinh (*) v6 nghiém do A <O0.

. V(’)’it=l:2x2—x—1=0<:>(x—1)(2x+1):0© 1
Y= ——

2

Déi chiéu diéu kién, két luan phuong trinh da cho c6 tap nghiém S = {—%;1} .

Bai toan 201. Giai bat phuong trinh (x L 4)(;& +i2— 4) >3 (xeR).
X X

Loi gidi.
bicu kién x#0.

bat x 1l t=>t=x" +L2 —2 . Bat phuong trinh da cho twong dwong voi
X X

(t1-4)(t-2)>3 ¢ —6t+8—3>O<:>(t—l)(t—S)>0<:>(x—l—lJ(x—l—5j>0

X X
, , 1-J5 5-29 1++/5 5++/29
c>(x —x—l)(x —5x—1)>0<:>x< 5 Vv 5 <x< 5 VX > 5
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'l_ﬁJULS_@'1+\/§]U(S+@'+wJ'

Két luan tap nghiém § =| —oo;
2 2 2 2

Bai toan 202. Giai phuong trinh x’ +i3 = 78(x +lj (xeR).
x x

Lévi gii.

bicukién x#0.

X x3 X X X X x3

Phuong trinh da cho tré thanh ° =31 =78t < 1(t—9)(1+9) =0t =0;1=9;1=-9 .

bat x+l=t:>t3 =x3+i+3x.l(x+lj=x3 +L3+3(x+l):>x3+i=l3 -3¢

v’ Véi t =0= x* =-1. Phuong trinh ndy v6 nghiém.
_9+\/ﬁ_x_9—\/ﬁ
2 2
—9+Jﬁ_)C -9-77
> :

T

vV Véit=9=x"-9x+1=0x

vV Véit=-9=x"+9%x+1=0 x=

Phuong trinh da cho c6 bon nghiém nhu trén.

Bai toan 203. Giai phuong trinh x° +i3+3(x2 +i2j +5(x +1J =18 (xeR).
x x x

Lévi gii.

bicu kién x#0.

bit x+l:t:>x2 +i2:t2 -2 +i3:t3—3t. Phuong trinh khi d6 tré thanh
X X X
£ =3t+3(£ -2)+5t =18 £ +367 + 20 =24 =0 (1 -2)(£* +5¢+12) = 0.

< *+5t+12=0,A <0 nén phuong trinh nay vé nghiém.

<> t=2<:>x+l=2<:>(x—1)2=0c>x=1.
X

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

Bai toan 204. Giai bt phuong trinh 3(x3 +i3j + IO(x +lj -4>0 (xeR).
x x

Lévi gii.

bicu kién x#0.

1 1 .
bat x+—=r= x’ +— =¢"—3¢. Bat phuong trinh da cho tr¢ thanh
X x

3(£=3t)+100-4> 030 +1-4> 0 (1 -1) (37 +31+4) 2 0 = (1-1)(12¢7 +12¢+16) 2 0

2_ 2x—1) +1
<:>(t—1)[3(2t+1)2+13}20<:>t21<:>x+121<:>x—x+120<:>1.&20<:>x>0
) X X 4 X
Vay bat phuong trinh da cho c¢6 nghiém x> 0.
Bai toan 205. Giai bt phuong trinh 4x +2x+%—l—6 <0 (xeR).

X X
Loi gidi.
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P 1 1
bicukién x#0.Dit 2x——=1= 1’ =4x’ + 5 - 4.
X X

Bét phuong trinh di cho tré thanh
P +4+1-6<0 7 +1-2<0(t-1)(1+2)<0

<x<——
<:>(2x—l—lj(2x—l+2j<0<:>(2x2 —x-1)(28 +2x-1)<0 | 2
x X J3-1
<x<l1
2
Két luan bat phuong trinh ¢6 nghiém nhu trén.
Bai toan 206. Giai phuong trinh 8x° —is - 4(2x —lj =3 (xeR).
x x

Loi gidi.
bicu kién x#0.

X X X x3

bat t:2x—l:> £ =8x —%—6(2x—lj:> 8x’ —i:f +6¢ . Bt phuong trinh di cho tr¢ thanh
3 2 t:1
£46t-4t-3=0c(t-1)(F +1+3)=0| |
£ +1+3=0 [*]
o Phuong trinh [*] v6 nghiém vi A<O0.

o) t:1<:>2x—l:1<:>2x2—x—l=0<:>xe{—%;l}.
X

boi chiéu diéu kién, két luan phuong trinh da cho c6 hai nghi¢m x = ) ;x=1.
(1+x)  x+5x+2

Bai toan 207. Giai phuong trinh +5 =x+3 (xeR).
3x+1  x" +2x+1

Loi gidi.
Pidukién 3x+1#0: x> +2x+1#0.
Phuong trinh da cho tuwong duong véi

¥ +3x7 +3x+1 X +5x+2 X +2x+1 3x+1
—Xt+t————-1=2¢& + =2
3x+1 x +2x+1 3x+1 x +2x+1
x3+2x+1 1 2 3 2
Pat ————=rtaco 1+- =2 (1-1) =0 r=lox +2x+1=3x+1 x(¥ ~1)=0 = x e {-10;1}.
X+

Két luan tap nghiém S = {—1;0;1} .

3—x2+1+x3+2x+1 B

Bai toén 208. Giai phuong trinh = . —2-x  (xeR).
b X +x+1
Loi gidi.
Diéu kién x # 0;x° +x+120.
Phuong trinh da cho twong duong voi
¥ —x*+1 X +2x+1 ¥ +x+1 X
—txtl+t—-1=2 +— =2.
X X +x+1 X x +x+1
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3 t—1)
Détw:ttathuduqc t+%:2<:>(%
X

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

—0ot=lexX+x+l=x<x=-1.

2 3,2
Bai todn 209. Giai phuong trinh 2~ xL X +3x +5x+2:2 (xeR).
X +2x+1 x +3x+1

Loi giii,
Didu kién x # —1;x° +3x+1 0. Phuong trinh da cho twong duong véi

X =xt+x X +x>+5x+2 X +3x+1 xP+2x+1
> +1+ 3 -1=2 — +— =
x +2x+1 x  +3x+1 x +2x+1 x +3x+1

3 t—1)
bat wzttathuduqc t+1:2<:>(—)
x +2x+1 t t

So sanh diéu kién, két luan tap nghiém S = { 0} .

:O<:>t:1<:>x3+3x+1=x2+2x+1<:>x(x2+1)=0<:>x=0.

(x+3) 2x° +4x" +2x+2

Bai toan 210. Giai bat phuong trinh <l+x (xeR).
x”+2 2x% +3x+2
Loi gid. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
+3 3 2 2 2
x(;c ) 1, 2% HAC A2, 2042, 42
X +2 2x"+3x+2 X +2 2x°+3x+2
2 -1y’ =1
pat 22 thu duge RSP Ual) IPYOR
X" +2 t t t<0
] t=1<:>2x2+3x+2:x2+2©x(x+3)=0<:>xe{—3;0}.
4x+3) +7
_ 27 +3x+2 1 16x° +24x+16_ (4x+3) S 0.VrcR.

1
Y+2 8 142 8 x+2
Vay bat phuong trinh da cho ¢6 nghiém x € {-3;0}.

2
Bai ton 211. Giai phuong trinh iz+%+f—x=1 (xeR).
X X

Loi gidi.

“ A A - 2 X 2 4 xZ
bicukién x#0.Dat ———=r=>t"=—+—-2.

x 2 x4

Phuong trinh da cho twong duong voi

£ 420+1=0e (1+1) =0©t=—1@g—§=—lc>x2—2x—4=0©xe{1+\/§;1—\/§}.
X
Déi chiéu diéu kién, két luan phuong trinh dd cho ¢6 hai nghiém.

Nhdn xét.

Lép bai toan bdc cao két hop chira an & mau rt da dang va phong phi, bang cdch ding mét an phu chira bic
cao bat ky ghép thanh phuong trinh, két hop cdc phép bién doi thém b6t hang i, biéu thire, nhan chia thém hang
$0, cdc ban c6 thé tao ra nhiéu bdi todn phirc tap va thii vi den bdt ngo. Cdc vi du trén ddy, tir 187 den 211 chi la
nhitng dién hinh phé bién, mang tinh so lwge cho ky thudt dat an phu chita phén thire, tac gia sdp xép 16p bai todn
nay nham dat nén tang cho 16p phwong trinh — bat phirong trinh hé sé déi ximg, hoi quy; ddt an phu dwa vé phwong
trinh dong bdc va mét sé dang khdc ¢ cac phan sau, mong cdc ban chii y.
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Péi véi cdc bai todn chita bdc ba phdn thire cdc ban luu ¥ cde hang ddng thike quen thudc
(aer)3 =a’+b’ +3a’h+3ab’> =a’ + b’ +3ab(a+b)
(a—b)3 =a’—b'-3a’h+3ab> =a’ -b’ —3ab(a—b)

Bai toan 212. Gidi phuong trinh x° + 4x+2—+§ =0 (xeR).
x +4x+5 2

Loi gidi.
Piéukién xeR.Pit x* +4x+5=¢ ta thu duoc

t—5+%+§=0<:>2t2—5t+2=0<:>(t—2)(2t—1)=0

<:>(x2 +4x+3)(2x2 +8x+9):O<:>(x+1)(x+3)[2(x+2)2 +1}:0<:>xe{—3;—1}

Vay phuong trinh da cho c6 hai nghi¢m nhu trén.
Bai toan 213. Giai phuong trinh x(x+2)+;=7 (xeR).
(x - 1) (x + 3)
Loi gidi.
Diéu kién x ¢ {-3;1}. Phuong trinh da cho twong duong véi x* +2x ATt
X" +2x—
Pit x* +2x -3 =t ta thu duoc

t+%:4<:>(t—l)(t—3)20c>(x2 +2x—4)(x* +2x-6) =0 = x e {~1+4/5;-1-V/5;-14+4/73-1-/7}.

Két hop didu kién suy ra phuong trinh da cho ¢6 bn nghiém.

Bai todn 214. Gii bit phuong trinh (x+2)2+( 1)(2 D) ;<1 (xeR).
x+1)(x+3)+

Loi gidi.
bicukién xeR.

Bét phuong trinh di cho tuong dwong voi x° +4x+6+ 2# <3
x +4x+6

Pit x* +4x+6=1=1=(x+2) +2>0,Vx e R. Bit phuong trinh d cho tré thanh

2
f+2<3 e LTF2
t t

Két luan nghiém S ={-2}.

0e1<t<2=1=2(x+2) =0 x=-2.

3
Bai toan 215. Giai phuong trinh (x -1 +——~ -2 xeR).
P g ( ) x(2—x)+3 4 ( )
Loi gidi.
biéu kién 2x—x>+3#0.
Phuong trinh di cho twong dwong véi x2—2x+1—%:§.
x =2x-3 4

bit x> —2x—3 =t thu dugc t+4—%=%<:>t—%+%=0<:>4t2+13t—12=0<:>te{%;—4}.
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3 15 { J19 JE}
S 1—7,14'— .

> t=—oxX-2x——=0cx
4 2

> t=—4o(x-1) =0 x=1.

l—g;l;l+@}.

Dbi chiéu diéu kién ta thu duoc tip nghiém S = { :

Bai toan 216. Giai phuong trinh 3;+x3 -2x=1 (x S R) )
x —2x+1

Loi gidi.
Diéu kién x* —2x+1#0.
bit x’ —2x+1=¢,t # 0 thi phuong trinh d3 cho trd thanh

t
Két luan phuong trinh da cho c6 ba nghiém x=—-v2;x=0;x = JE .
Bai toan 217. Giii phuong trinh +x(x2 —3x+3)=3 (xeR).

3

(x—1) +1
Lévi giii,
bicu kién x#0.
Bién ddi phuong trinh da cho vé dang ( )3 +(x- 1)3 =2
x—1) +1

Pt (x—l)3 +1=¢ thu duoc

3
2 5 t:l (X—l) =0 x:]_
?+t—1:2<:>t -3t+2=0 = =

boi chiéu diéu kién ta dugc hai nghiém x=Lx=2.

Bai toan 218. Giai phuong trinh %+ x(x* +3x+3)=2 (xeR).
(x+1) +4

Loi gidi.
Diéu kién (x+1) +4%0.

Phuong trinh da cho tuong duong 3

o) +4+(x+1)3 =3.

Pt (x+1)3 +4 =t thu dugc

g+t—4=3<:>t2—7t+6=0<:>

{tﬂ@ (x—1)3:—3c>{x=l—%/§
t=6 |(x-1y=2 [x=1+32

Ddi chiéu diéu kién, két luan phuong trinh da cho c6 hai nghiém nhu trén.

1+z—1=1<:>(t—1)2=0<:>z=1<:>x3—2x=0<:m(x2—2)=0<:>xe{—\/5;0;\/5}.
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Bai tap tuong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

X+1 3x 5

3x x4l 2

24 B 15

X +2x—-8 x*+2x-3

X’ +x-5 3x
+

<2.

5 +4=0.
X x“+x-5

X +x+5 5(2x+1)
+— >6

2x+1 X +x+5

2

X +3x+ 23+3x <3

1+x x +4x+1

2x2—x—1Jr 5(x+4)

> -4<0.
x+4 2x +x+7
2
8xz+3+ . 2x°+3 <4
2x°+3 (1+x)(3+x)
4 2
X 2x +1:2'

2x°+1 Xt
x3—2x2—2x+ 4(2x+5) <
2x+5 X +5x+5
50+ +x+1 4x* +1
2 +0. 3 2
4x° +1 x +x"+1

4x2+iz=x+l+6.
X X
) 1 19
X =Xt =—.
(2x—1) 9

2x* —24x— <71.

2

(6-x)
4
x(x—6)

<14-(x-3)".

1
x(x2 —2)+m21

( 4)2 +5(1+x)(3+x)>2.
X+

1
m+(x—2)(x2+2x+7)ﬁ—8.

10x—10x2+;>3.

(2x-1)" +2
3L=2-
X +x+2
IV
2% —x*+3

(x—l)(x2+x+2)+

(x—l)(2x2+x+l)+ 3.
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21.

22. x°

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37. —

38. x

39.

40.

1
C+xt+x-3

+L3+4(x2 +L2j+2=0.
X X

x2+i2+10=6(x+1j.
X X

x! +L4+12=7(x2 +Lj

+(x=3)(x* +4x+13)+3420.

St
(60420 o1
NETER TR RN
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Bai todn 219. Gidi phuong trinh ——>>—+—>% — (xeR).
x +x+1 x"+3x+1
Loi gidi.
Diéu kién x* +3x+1#0.
e X¢ét x =0khong théa man phuong trinh da cho.
3x Sx
X X 3 5

e Xét x# 0, phuong trinh da cho tr¢ thanh — =2 + =2.

. -
x+x+1 x"+3x+1 x+1+1 x+1+3
x x x x

bat x+l+1:t thu duoc

X
%+t+i2=2<:>3t+6+5t=2t2+4t<:>2t2—4t—6=0<:>t2—2t—3=0c>(t—3)(t+1)=0
<:>(x+l—2j(x+l+2j:0<:>(x—1)2(x+1)2 —0e xe{-L1)
X X

Két hop diéu kién ta c6 nghiém x=—1;x=1.

2x 13x

Bai toan 220. Giai phuong trinh —; +— =
3x"=5x+2 3x"+x+2

6 (xeR).
Loi gidi 1.
Diéu kién x ¢ {%;1} . Phuong trinh da cho twong duong véi
2 (327 +x+2)+13x(3x" = 5x+2) = 6(3x* + x+2)(3x” —5x+2)
< 54x* —117x° +105x* = 78x+24 =0 < 18x* —39x” +35x> —=26x+8=0
& 6x7 (3x* —x+2)-11x(3x" —x+2)+4(3x" —x+2) =0
1 4
6x° —11x+4)(3x* —x+2)=0 < (2x—1)(3x—4)(3x> —x+2)=0 ——
o (637 1L+ 4) (3 —x+2) =0 (20~ 1)(3x—4) (32 ~x +2) me{“}

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

Loi gidi 2.
biéu kién x ¢ {%;1} .

»  Xét x =0khong thoa man phuong trinh da cho.

=  Xét x# 0, phuong trinh da cho tré thanh 2 + 13 5 =6.
3x-5+— 3x+1+—
X X
3 2
bat 3x —5+— =t ta thu duoc
X
2 13 2
?+ﬁ:6<:>2t+12+13t=6t(t+6)<:>2t +7t-4=0<(2-1)(t+4)=0
+

@(6x2—11x+4)(3x2—x+2)=0@(2x—1)(3x—4)[5x2+(x—1)2+3]@xe{%;g}

Déi chiéu diéu kién ta thu duoc hai nghiém.
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Bai todin 221. Gidi phuong trinh =+ -2 (1eR).
X +x+3 (x+1) +2 10
Loi gid.
biéukién xeR.
. ~ - 2x 3x 9
Phuong trinh da cho twong duong véi — +— =_ [1].
X +x+3 x"+2x+3 10
o Xét x =0khong thoa man phuong trinh da cho.
. . R 2 3 9 2 3 9
o Xét x#0 thi[l] tr¢ thanh — +— =— & 3 + 3 =— [2]
X +x+3 x +2x+3 10 Y4241 442 10
X X X X
< 3 .
Pat x+—+1=¢tacd
X
2] S+ ——=—= 9 -411-20=0<> (1 -5)(9% +4) = 0 < (x* —4x+3)(9x* +13x+27) =0.
t t+1 10
Phuong trinh 9x” +13x +27 = 0 vd nghiém.
Véi x> —4x+3=0<=x=1x=3.Do dd S:{l;3}létap nghiém.
N . 5 10
Bai toan 222. Giai phuong trinh + = (xeR).
(2x+1)(x+6) (x+2)(2x+3) 21x
Loi gidi.
Diéu kién x ¢ {—6; —3;—2;—%;0} :
Phuong trinh da cho tuwong duong véi
3 5 10 3 5 10 3 5 10
2 T3 = A T2 = 1< =— ().
2x° +13x+6 2x*+7x+6 21x  2x +13x+6 2x"+7x+6 21 6 6 21

X X X

bat 2x+ 6 + 7 =t ; phuong trinh (1) tr¢ thanh
X

3 5 10

2x+—+13 2x+—+7

X

= el0r —108t—630=0<:>(5t+21)(t—15)=0©(2x+§+28j(2x+§—8j=0
X

t+6 t
<:>(x2+14x+3)(x2—4x+3):0<:>x:1;x:3;x:—7—\/E;x=—7+\/E
Céc nghiém déu thoa mén diéu kién ban dau.
Vay phuong trinh c6 tap nghiém S = {1;3;—7 —J46;-7+ \/%} .

X

8 7
5 +

+— —=0 (XER).
x +x+1 x"—-4x+1 3x

Bai toan 223. Giai phuong trinh

Loi gidi.
Pidukién x> —4x+1#0;x#0.
8

Phuong trinh da cho twong duong véi I
x+1+— x—-4+—
X X

X

+%:0_ Dat x—4+l:ttathudu’()’c
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i+8+%—0c>3(5t+8t+40)+7(t +5t) < 76 + 74t +120 =0 < (¢ +2) (7t +60) =0

t+5 ¢t
—16—3@_—16+3@}

X X 7 ’ 7

o (x+l—2j(7x+z+32j =0 (x-1) (72’ +32x+7) =0 x e {1;
So sanh diéu kién, két luan phuong trinh da cho c6 ba nghiém nhu trén.

Nhdn xét. ) )
Hinh thirc cdc bai toan tir 219 dén 223 co dang tong quat
[V ]

ax*+bx+c ax*+dx+c x

ax’> +bx+c¢  ax’ +dx+c
trong doa,b,c, d m,n, pla cdc hang s6 thwc
Cdch gidi vé co ban van la ddt mét an phu thuan fuiy, doz voi cdc bai toan co hinh thirc [i] cdc ban chii y xét
truong hop x = 0 triede khi thie hién chia cd tir s6 va mau sé ciia moi phan thire cho x.
mx nx m n m n

2 4bx+ " 4 dx+ :p:>axz+bx+c-'_axz+dx+c:p:> c i c R
ax TobxTce  ax rre ax+—+b ax+—+d

X X X X
Cac ban co thé nhdn thdy diem mau chot cua lop bai toan dang nay la phuvec tap hoa an x thong thuwong boi mot

L L , 21y c © A . AU SR £, g -
bién phu t phirc tap hon, cu thé la dang t = ax +— nhw o trén, sau khi thay thé tra lai sé lam mat di x duwoi mau
X

thire, st dung cac bién doi dai so lam an giau di ban chat thuc von co cua no.
Mot so mo rong (chi don thuan la ghép thém hé so) nhu sau
mx nx
= [llz]

2 + 2 =p
ax“+bx+c kax" +dx+ke
m n )
; s =£ [iv]
ax“+bx+c kax"+dx+kc x
kax’ +ex+kc  kax’+mx+kc [v]

ax’ +bx+c  k,ax’ +dx+kc
Ngoai ra co théphb%c tap hoa x boi cdac biéu thirc chira x: x—1:2x—1;3x — 2: x%; x% = 2x...
Thanh thir khi d6 @é nhin ra ban chat bai todn can c6 kinh nghiém va cam quan nhdt dinh.

Bai toan 224. Giai phuong trinh 3 —+ > —= 16 (xeR).
(2x+1) +4 (2x-1) +4 13x
Léi gidi.
Diéu kién x £0.
Bién d6i phuong trinh 5 3x +—— > =E<:> 35 + 55 :E.Bat 4x+§:tta duoc
X X
5 16 ) )
+—4=E<:>13(3t—12+5t+20):16(t ~16) < 161> =104~ 360 =0

i
+4
o (- )(2t+5):0<:>(4x+§—9j(8x+m+5j:0c>(4x2 ~9x+5)(8x’ +5x+10)=0:>xe{1;§}

X X

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

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E| F, QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 73

Bai toan 225. Giai phuong trinh — 4 27 N (xeR).
x—6x+1 x"+1 2x
Loi gidi.
Diéu kién x> —6x+1#0;x#0.
Bindsi > 4+ X 0 % T 5 phta+to6=rtaduoc
x —6x+1 x"+1 2 1 1 2 X
X+——6 x+—
X X
4 7 5 2
7+ﬁ=E<:>2(4t+24+7t)=5t(t+6)<:>5t +8t—48=0<(5t—12)(¢+4)=0
+
@(5x+§—42j(x+l—2j=0©(5x2—42x+5)(x—1)2=0©xe 1;21_4%;2”4@
X x 5 5
Két hop diéu kién, phuong trinh da cho c6 tap nghi¢m S:{l;zl_:\/%;zl-i_:\/%}.
Bai todn 226. Gidi phuong trinh —>>~ >+ =0 17 ).
X —=4x+6 x"-5x+7 2
Loi gid.
bicukién xeR.
Dé thay x =1khong thoa man phuong trinh da cho.
bat x—1=y, bién doi
S5y 6y 17 Sy 6y 17 5 6 17
> + 5 == — +— = 3t =
(r+1) —4(y+1)+6  (y+1)" =5(y+1)+7 2y =2y+3 »y =3y+3 2 0 5 0 3
Y
bat y+i—3=t thu duoc hé qua
Y
5 6 17 2 2
t—1+?:?<:>2(11t+6):17t +17t <171 =5t -12=0 < (¢ -1)(17¢+12) =0
+
3 51 2
S| y+=—4|17y+—==39|=0 (y-1)(y-3)(17y° -39y +51) = 0= y e {1;3} <> x {24}
y y
Vay phuong trinh da cho c6 tdp nghiém S = {2;4} .
2 2
Bai todn 227. Gidi phuong trinh *.2X "2, X X2 14y
X +2 x +3x+2 3
Loi gidi.
Diéu kién x ¢ {-2;-1}.
o Xét x =0khong thoa man phuong trinh ban dau.
x+2+5 x+2+9 7
o Xét x¢{0;-2;-1}, phuong trinh dé cho tr¢ thanh —*-—+—2—=— _Piat x+==1 taco
2 X
x+—  x+—+43
X X
P 0 B 3 (P 81507 4 0r) = 14e(143)
t  t+3 3

<87 -9r—-45=0< (¢-3)(8:+15)=0
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74

<:>(x+g—3j(8x+ﬁ+15j:0
X X

& (x—1)(x-2)(8x +15x+16) = 0= x € {1;2}
Két hop diéu kién suy ra tap hop nghiém S ={1;2}.

2 2
X +dx+7  (2x+1) *27 137 (xeR).

Bai toan 228. Giai phuong trinh +
PO T w6 (r-D)(x-7) 1

Loi gidi.
bicukién x#L,x = 7.
v' Xét x = 0khong théa man phuong trinh da cho.

2 2 x+44+— x+1+—
v Xét xg{0;1;7), bién doi LT HT X 4t 28 DT, X4 ’;+137=o
X +2x+7 x"-8x+7 15 cro+l g+l 15
X X
Pt x+-~ 8= thu dugc §+£+4tt36+1357 = 0. 21217 +2690¢ + 5400 = 0 < (2t +5)(53¢+540) =0
X +

(2x—7)(x—2):0

(53x° +371x+116) =0
{—371—\/113049 —371+~/113049 7}

& Xxe ; 32;

106 106 "2
Vay phuong trinh da cho c¢6 bon nghiém.

& (207 —11x+14)(53x° +371x+116)—0<:{

9(x* +x+1
Bai todn 229. Giai phuong trinh (i ©+1) _7(x) (xeR).
x —=x+1 x—1

Loi gidi.
Didu kién x #1.
Phuong trinh da cho twong duong voi
9()62 +x+1)(x—1)=7(x+1)(x2 —x+1) <::>9(x3 —1):7()c3 +1)© ¥=8cx=2.

Két luan nghiém S = {2} .

x —10x+18 x"—4x+6

Bai toan 230. Giai phuong trinh
Loi gidi.
Diéu kién x* —10x+18=0.
» Nhéan xét x =2 khong la nghiém cua phuong trinh ban dau.
= Véi x#2,dat x—2 =y thi phuong trinh da cho tré thanh

4y N Ty 1 4y Ty PN 4 N 7

2 2 =3 6 2+ 2 2: > 2~
(y+2) -10(y+2)+18 (y+2) -4(y+2)+6 yo=06y+2  y+ y+i-6 y+”

y

bat y+3—6:z ta c6 §+£=1<:>11t+24=t2+6t<:>t2—5t—24=0<:>(t+3)(t—8)=0
y +

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E |5 QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 75

~1)(y=2)=0
@(y+3—3j(y+3—14j=0@[(y )r=2)
y y Y —14y+2=0

c>ye{l;2;7+\/ﬁ;7—\/ﬁ}:xe{3;4;9+\/ﬁ;9—\/ﬁ}

Déi chiéu didu kién, két luan phuong trinh da cho c6 tap nghiém S = {3; 4,9+47,9-47 } .

e s L X 3x 41
Bai toan 231. Giai phuong trinh ——————=3 (xeR).
X +x’—x
Lai gidi.
‘ x2+i2+3
Diéu kién x(x2 +x— 1) # 0. Phuong trinh da cho twong duong véi —)lc =3 [1]
x——+1
x

1 1 .
bat x——=r=>x’+—=r"+2.Khido [I| & +5=3(t+1) =’ -3t+2=0(1-1)(1-2) =0

x x

@(x—l—lj(x—l—2j:0c>(x2—x—l)(x2—2x—l)=0c>xe 1+\/§;ﬂ;1+\/§;1—\/§ .

X X 2 2
Két hop didu kién suy ra phuong trinh da cho ¢6 bn nghiém.
6 4 2
Bai todn 232. Gidi phuong trinh —— " *1__1 ().
X (-3x% +10x-3)
Lai gidi.
Piéu kign x(-3x* +10x-3)#0.
3
x3+x+l+% (x+lj —2(x+lj

Phuong trinh di cho twong duong voi XX _ o e LA |

—3(x+1j+10 —3(x+1j+10
X X

t3—2t:—3t+10<:>t3+t—10:0c>(t—2)(t2+2t+5):0c>t:2<:>x+l—2c>(x—l)2 =0 x=1.
X

1
bat x+— =1 ta thu duoc
X

bai chicu diéu kién, két luan nghiém x=1.

\e o« \ 1 1 8
Bai toan 233. Giai phuong trinh et 4(x—1)2 = 3(2x) (xeR).

Loi gidi.
N 1
biéu kién x¢5;x¢1;4x2 —6x+3#0.

bat 2x—1=y, phuong trinh da cho twong duong voi

1 N 1 8 - y N y _8@ 1 N 1 8
2 2 " 5. 2 2 Y R
(y+1) =3(y+1)+3 4(y+1_1j 3y  y -y+l y =2y+1 3 y+l_1 y+l_2 3
y y
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Pt y+l—2=t ta thu dugc ﬁ+%:§<:>3(2t+1):8t(t+1)<:>812+21—3:0<:>(2t—1)(4t+3):0
y +

<:>(2y+§—5](4y+%—5]<:>(2y—1)(y—2)(4y2 ~5y+4)=0=y e{%;Z}:xe{i;i}.

4’2
Déi chiéu diéu kién, phwong trinh di cho ¢6 hai nghiém.

x*=3x+5 1 B x*—5x+5

Bai toan 234. Giai phuong trinh —= xeR).
pRtons x*—4x+5 4 x*—6x+5 ( )
Loi gidi.
Diu kién x ¢ {1;5}.
% Xét x =0 khong thoa man phuong trinh da cho.
o x+§—3 | x+§—5 s
% Xét x#0, bien doi —2—+—= g . it x+=—-6=1thu dugc
x+—-4 4 x+—-6 X
x X

t+3 1 t+1
+—=
t+2 4
@(x+§—8j(x+§—2j=0<:>(x2—8x+5)(x2—2x+5):0<:>xe{4+\/ﬁ;4—\/ﬁ}
X X
Vay phuong trinh da cho ¢6 hai nghiém.

< 1(5t+14)=4(1+1)(1+2) <’ +21-8=0<(1-2)(1+4) =0

x*+3x+3  x*+6x+3 53

Bai toan 235. Giai phuong trinh — += == (xeR).
x*—4x+3 x +5x+3 12
Loi gidi.
Pidu kign (x” —4x+3)(x* +5x+3)#0.
e Xét x =0 khong thoa man phuong trinh da cho.
o x+3+é x+6+é 53 3
e Xét x#0, bien doi X 4 gz—.Détx—4+—:tthuduqc
x—4+— x+5+— X
X X
T2 33 (¢ 4160+ 63+ 22 +100) = 53¢(1+9)
t t+9 12
<:>29t2+165t—756:O<:>t:3;t=—%
V(’)’it=3<:>x+§—7:0c>x2—7x+3=0:>x:7+;/§;x=7_;/§.
X
Vc’yir=—22—592©29x2+136x+87=0©x=_68+29“2101;x=_68+29“2101.

Vay phuong trinh ban dau c6 bon nghiém.

2
Bai todin 236. Gidi phuong trinh —*— + > 0 _ 2 (xeR).
xX+2 x—-x+2 6

Loi gidi.
biéukién xeR.
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» Xét x =0 khong thoa man phuong trinh da cho.

2
3| x+—
(x xj_29

> Xét x#0, bién doi + =2 bt x+ 2 =1 thu duoc
2 x
x+— x-1+—
X X
%Jr%zz—:@6(3t2+t—1):29t(t—l)<:>11t2—35t+6:0c>(t—3)(11t—2):0

<:>(x2—3x+2)(11x2—2x+22)=0<:>x=1;x=2

So sanh di€u kién ta c6 hai nghiém nhu trén.

12 11 2

2

+— = (xe]R{).
X +2x+4 x"+x+5 x-1

Bai toan 237. Giai phuong trinh
Loi gidi.

1Y 19
biéu kién: vi x2+2x+4:(x+1)2+3>0,VxeRVé x2+x+5:(x+5j +T>O,VxeRnéntac() x#1.

bat x—1=1¢,( # 0) thi phuong trinh da cho tuong dwong véi

12¢ 11¢ 12 11
T4 7+t2 > 7:2<:> =+ 7:2 ().
At ol t+4+? t+3+?

it £+3+-L = thi (*) tré thanh
t

£Jrﬂz2<::>l2u+11(u+1)=2u(u+l)c:>2uz—21u—11:0

u+l wu

<:>(u—11)(2u+1)=O<:>(t+3+%—llj(2t+6+%+lj=O

(£ -8+7)(2r° +7t+14):0<:>(t_1)(t_7){2(t+%)2 +%}0©[§=17:{i:

Ddi chiéu, két luan phuong trinh da cho c6 hai nghiém x=2;x=8.

Bai toan 238. Giai phuong trinh _x s (reR).

x> +3x+1 x

Loi gidi.
Piéu kién x(x2 +3x+ 1) # 0 . Phuong trinh da cho twong duong voi ;1+ X +l =3.

X+3+— .
x

bat x+l+3:t ta thu duoc
X

§+t—3=3<:>t2—6t+5=O<:>(t—1)(t—5)=0

@(x+i—2j(x+i+2j=0<:>(x—1)2(x+1)2 =0 xe{-Ll1)

Déi chiéu diéu kién, két lun tap nghiém S ={-1;1}.
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Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

4x 5x
> +— +1=0.
x =8x+7 x"—-10x+7
3 2 8
2. > - =—.
x“—4x+1 x"+x+1 3x
2x 13x
3. 5 +— =
2x°=5x+3 2x " +x+3
4. — 6 +— 8 =E.
x+x+1 x"—-x+1 «x
20x 21x
N R
x“ +3x+4 x —3x+4
2
6. 23—x:12+2x—+5'
X +x+5 X +3x+5
13 2 6
7. > +— =—.
2x +x+3 2x"—-5x+3 «x
Tx 6x 62
8. — +— =—.
x +7x+1 x " +8x+1 45
2x Tx
5 =l+— .
3x"—x+2 3x°+5x+2
10. — 3 +— / + 4 =0.
x =5x+5 x"—x+1 x-1
1 4x 3 5x _ 7
CxTH10x+11 XP+12x+11 264
12. > 3 +— 4 + / =
x“+10x+5 x"—-18x+5 48x
13 x2—10x+15_ 4x

xP—6x+15 x> —12x+15"

2 2
14 X —x+6 N X +x+6 4520,

¥ =5x+6 x*—-8x+6
+2x+3 (1+x)(3+x) 2
¥ 43543 4543 63
3x  x'+1 25
Al 2-9x+1 14°
17 x=3 _ 15x-45 :E'
2x* —13x+22 4x*—15x+47 2
8. 24x—4 5§_5=8.
x°=2x+3 x" +x
2x—6 N 5x—15 :ﬁ
x*=3x+6 x*—4x+9 45
5 N 3 _ 61
(x+2) +5 (x+1)(x+7) 112x
3x S5x 43

G 2e12)  (2xe3)(re4) 1407

15.

16.

19.

20.
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Bai todin 239. Gidi phuong trinh (x* +5x+1)(x* +x+1)=21x>  (xeR).
Loi gidi 1.
bicukién xeR.
e Xét x =0khong théa man phuong trinh da cho.
x+5x+1 ¥ +x+1

e Xét x #0; phuong trinh da cho tré thanh . =21<:>(x+5+lj(x+l+lj=2l.
X x x X

t=5

Pt x+++3 = rta thu duoc (t+2)(1-2)=21er-4=211 :25@L 5

X

V6i (=5 = x4 +3=50 (x-1) =0 x=1.
X

Véi z=—5:x+l+3:—5@x2+8x+1:o@
X

x=—4+/15
Vay phuong trinh da cho c6 tdp nghiém la S = {—4 ~J15; ;-4 +4/15 } .
Loi gidi 2.

biéukién xeR.

l:x=—4—\/E

Phuong trinh d& cho tuong dwong véi (x” +1+5x)(x* +1+x) = 21x* < (x° +1)2 +6x(x* +1)-16x" =0 (1).
bit x* +1=¢thi (1) tré thanh
x=1
£ +60x-16x" =0 1 =20 +8x—16x" =0 < (1 -2x) (1 +8x) =0 = (x—1) (¥’ +8x+1) =0 = | x =—4—/I5
x=—4+«/§

Vay phuong trinh da cho ¢6 tap nghiém 1a S = {—4 — \/E;l; -4+ \/E} .

Nhdn xét.
Van nam trong 16p bdi todn ddt an phy, tuy cé tinh té hon mét chit | Mau chot va diém nhan cia cdc phirong
trinh — bat phwong trinh loai nay la phat hién dwoc phan chung nhau cua cac thira so, twe do suy ra cdch dat an phu.

Doi véi loi gidi 1, khi chia dong déu hai vé cho x* #0, ldp tikc xudt hién nhdn tir chung, va phép dat a an trung binh
cho chung ta loi giai ngan gon, nhe nhang. Poi véi 1oi gidi 2, thuc chdt ching ta dd dwa bdi todn vé dang dong

bdc, véi hai dn x va x* +1=t, sit dung biét thirc ciia phwong trinh bdc hai dé phén tich nhan tir. Vé phwong phdp

sir dung tinh chdt nay, tdc gia sé trinh bay sdu hon trong cdc phan tiép theo.

Bai todn 240. Gidi phuong trinh (x” —2x+4)(x” +3x+4)=14x"  (xeR).
Loi gid.
biéukién xeR.
e X¢ét x =0khong théa man phuong trinh da cho.
X' =2x+4 x> +3x+4

o Xét x#0; bién dbi i =14@(x+f—2j(x+f+3j=14.Datx+f—2=ttacé
X X X X X

t(t+5)=14<:>(t—2)(t+7):0c>(x+;—4j(x+%+5j:0©(x—2)z (x+1)(x+4)=0= xe{-4-11}

Két luan phuong trinh d3 cho c6 ba nghiém.

Bai toan 241. Giai phuong trinh (x—1)(2x-3)(x+2)(x+3)=20x" (xeR).
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Loi gidi.
Diéu kién xeR.
e X¢ét x =0khong théa man phuong trinh da cho.
e X¢ét x #0; phuong trinh da cho tré thanh
[(2x=3)(x+2) [ (x=1)(x+3) ] =20x" & (24" +x—6)(x” +2x-3) =20’

2 2
<:>2x +x 6.x +2x 3:20®(2x_§+1j(x_§+2j:20 [1]
X X X X

bit x—izt thi [1] < (26 +1)(¢+2) =20 < 2¢° +5t—18:0<:>(t—2)(2t+9):Oa(x—i—zj(2x—é+9j:0

X X X
—9+4129 —9-4/129 __1‘3}
4 b 4 b b .

(:)()chl)(x—S)(bc2 +9x—6):0<:>xe{

Vay phuong trinh ban diu c6 bon nghiém nhu trén, S = {

~9+129 —9-+/129 ,_1.3}

4 4

Bai todn 242. Giai phuong trinh (x—8)(x—4)(x—2)(x—1)=4x’ (xeR).
Loi gidi.
bicukién xeR.
e X¢ét x =0khong théa man phuong trinh da cho.
e X¢ét x # 0; phuong trinh da cho tré thanh
[(x—8)(x—1)][(x—4)(x—2)] =4x & ()c2 —9)c+8)(x2 —6x+8) =4x’

2 2 _
P 9x+8.x 6x+8:4©(x+§_9j(x+§_6j:4 [#]
X x X *

Dit x+5—0 =1 thi [*]<:>t(t+3):4<:>(t—l)(t+4):0<:>(x+§—10j(x+§—5j:0
X X X

& (¥ ~10x+8)(x ~5x+8) = 0 = x e {5+17;5-17}.
Két luan phuong trinh da cho c6 hai nghiém, S = {5+\/ﬁ;5—\/ﬁ}.

Bai todin 243. Gidi phuong trinh (x+2)(x—3)(x" +2x-24) =16x" (xeR).
Loi gid.
bicukién xeR.
e X¢ét x =0khong thoa man phuong trinh da cho.
e X¢ét x# 0; phuong trinh da cho trd thanh
(x+2)(x=3)(x—4)(x+6)=16x" <[ (x+2)(x+6)][(x—3)(x-4)|=16x

2 2
X 8l x 7x+12:16<:>(x+2+8j(x+2—7j:16
X X X X

Pt x+2 =1 taco (t+8)(t—7):16c>tz+t—72=0c>(t—8)(t+9):0c>(x+2—8j(x+£+9j:0
X X X

& (2" -8x+12)(x* +9x+12)=0= x e {2;6;—9+\/§;—9—\/§} .
Ddi chiéu diéu kién, suy ra phuong trinh da cho c6 tap nghiém S = {2; 6;-9+ \/§ ; —9—«/§ } .

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E |5 QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 81

Bai toan 244. Giai phuong trinh (1 +£j(1 +§j(x—2)(x—l2) =25 (xeR).
X X

Loi gidi.

bicu kién x#0.

Phuong trinh da cho twong duong véi

(x+4)(x+6)'(x—2)(x—12) s X’ +10x+24.x2—14x+24 :25@(“&“0)( +g_l4j 55
X X X X X X

X X X
13++/73 13-+/73 —13+/73 -13-/73

2 7 2 7 2 T2 '
13+\/ﬁ,13—ﬁ_—13+ﬁ_—13—ﬁ}

2 7 2 7 2 72

24
Pt x+—-2=¢ ta duoc (z+12)(t—12)=25@t2:169@(x+ﬁ—13j( +§+13j 0

@(x2—13x+24)(x2 +13x+24)=0<:>xe{

Vay phuong trinh da cho c6 bon nghiém, S = {

Bai todin 245. Gidi phuong trinh (2x” —7x+3)(2x” +25x +75) = —224x (xeR).
Loi giii.
Diéu kién xeR.
e X¢ét x =0khong théa man phuong trinh da cho.
e Xét x #0; phuong trinh ban ddu tuong duong véi
(2x=1)(x=3)(2x+5)(x+15) =—224x> < [ (2x 1) (x+15) ][ (x—3)(2x +5) | = —224x
2x" +29x-15 2x* —x—-15

2x +29x — 15)(2x2—x—15):—224x2c> : =224
X X

15Y 15
N 2x+29—— 2x— 1—— = 24| 2x—2| +28] 2x——214195=0
X X

<:>(2x——+13j(2x——+15) 0 (207 +13x-15)(2x° +15x-15)=0
)

15, _-25+\/345 _ -25-/345

& (x=1)(2x+15)(2x° +15x-15) =0 & x =Lx=——;x = e
2 4 4
Vay phuong trinh ¢4 tap nghiém § = {‘25‘7 V343 _1?5;1;—2“T V345 } _

Bai todin 246. Giai phuong trinh (x” +2x —8)(x* +3x—18) = 70x> (xeR).
Loi gidi.
biéukién xeR.
e X¢ét x =0khong théa man phuong trinh da cho.
e Xét x#0; phuong trinh ban dau twong duong véi
(x—2)(x+4)(x—3)(x+6)=70x2 @[ x—2)(x+6 ][ x+4)(x—3)} =70x’

2 2
<:>x *ax 12'x *X 12:70@( —£+4j( —EHJ 70

X X X X

it x— 2 =1 taco (1+4)(t+1)=70 =1 +5t-66=0<(t—6)(t+11)=0
X
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@(x—£—6j(x—£+llj=0c>(x2 —~6x—12)(x? +11x—12)=o@xe{3+@;3—«/i;1;—12}.
X X

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

Bai todn 245. Gii phuong trinh (x*+x-1)(x* +2x-2)=30(x-1)°  (xeR).
Loi gidi.
bicukién xeR.
»  Xét x =1khong la nghiém cia phuong trinh trén.
= Xét x#1,dat x—1=y ta thu duoc phuong trinh (3 +2y+1+y+1-1)(y* +2y+1+2y+2-2) =30y

2 2
& (¥ +3y+1)(y* +4y+1)=30y* = 2 t3y+l Y ray+l =30<:>(y+l+3j(y+l+4j:30
y y y y

1
bat y+—+3=1taco
y

t(t+1)=30©(t—5)(t+6)=0c>(y+%—2j(y+%+9j=0

s (-1 +9y+1):0@ye{—9+\/ﬁ;—9—\/ﬁ;1}:>xe{—8+ﬁ;—8—ﬁ;2}

Vay phuong trinh da cho c6 ba nghiém x € {—8 +77;-8-77; 2} .

Bai todn 246. Giai phuong trinh (x” +3x+4)(x* +x+2)=8(x+1)’ (xeR).
Lo gidi.
biéukién xeR.

» Xét x =—1khong théa man phuong trinh ban dau.

» Xét x#-1,dat x+1=y ta co6 phuong trinh twong duong

(7 =2y +1+3y=3+4)()* -2y +1+y-1+2)=8)> & (y* +y+2)(»* -y +2) =8y’

2 2 2
o2 +y+2'y y+2=8<:>[y+g+1j(y+z—ljz8<:>(y+zj =9
y y y y y

@(y+£+3j(y+z—3j:0<:>(y2 +2y+3)(y2 +2y—3):0<:>ye{1;—3}:>xe{0;—4}
y y

Vay phuong trinh da cho c6 hai nghiém x =0;x=—-4.

Bai todn 247. Giai phuong trinh (2x” —2x+1)(4x> +2x—1)=5(2x 1)’ (xeR).
Léi gidi.
biéukién xeR.

» Xét 2x—1=0 khong théa man phuong trinh ban dau.

> Xét x ;t%, dat 2x—1=y ta c6 phuong trinh tuong duong
[+ =2(y+1)+2 [ (v+1) +y+1-1]=10y"

& (¥ +1)(y* +3y+1) =10y’ @(y+lj(y+l+3j:10
y y
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bat y+l:t ta dugc t(t+3)=10c>(t—2)(t+5)=0c>(y+l—2j(y+l+5j=0<:>(y—1)2(y2+5y+1):0
Y

Y Y
S ye {1;—5+\/ﬁ;—5—\/ﬁ} =X e{l; _4+2\/i;_4_2\/ﬁ} .
Két luan phuong trinh d cho ¢6 ba nghiém.
1 2
Bai toan 248. Giai phuong trinh x* +4x—4= 24(1 ——j (xeR).
X

Loi gidi.
Diéu kién x = 0. Phuong trinh d cho twong duong véi x* (x* +4x—4)=24(x-1)".

D@ thdy x =1khong thoa mén phwong trinh trén, dit x—1=1, (t * 0) ta dura vé
(t+1)° (2 +2t+1+41+4-4) =247

e (£ +20+1)(F +61+1) =247 <:>(t+2+%j(t+g+lj:24
bat t+2+%:uthuduqc
u(u+4)=24 < (u—4)(u+6)=0
<:>(t+%—2)(t+%+8j:O<:>(t—1)2(t2+8t+1)=0
= te{l;-4+15;-4-15| = x e {2,-3+./15,-3-/15}

Vay phuong trinh da cho c¢6 ba nghiém ké trén.

Bai todn 249. Gii phuong trinh (x” +4x +5)(2x” +9x+12) =10(2+x)’ (xeR).

Loi gidi.

bicukién xeR.

Nhan xét x = -2 khong phai la nghiém cta phuong trinh. Do d6 dat x+2 = t,(t # 0) = x=t—2. Ta thu dugc

(ﬁ —4t+4+4t—8+5)(2t2 —8t+8+9t—18+12)210t2
=N (zz +1)(2z2 +t+2)=10t2 <:>(t+lj(2t+z+lj:10
t t

bat t+% =u chung ta thu duogc

u(2u+1)=10<:>(u—2)(2u+5):0<:>(t+%—2j(2t+§+5]20

<:>(t—l)z(t+2)(2t+1):Octe{—%;—Zl}: xe{—%;—4;—1}

Dbi chiéu diéu kién ta thu duoc nghiém § = {—%; —4; —1} .
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Bai tap tuong tu. )
Gidi cac phuong trinh sau trén tap hop so thuc

1. (x2+x+1)(x2—8x+1):—18x2.
99x X +8x+2
2. — = .
X +6x+2 X
2 1 _
3. (x +x+4)(1+;j(x+4)—60x.
4. (2x2—3x+1)(2x2+5x+1):57x2.

x+1) (&7 +5x+1) =28,

e
—~

6. (x+4)(x—3)(x—2)(x+6):70x2.
7. (x+3—%j(l—%j(x+8):154.
8. (x+1)(x+2)(x+3)(x+6):168x2.

x—4)(x—20) =—68x".

11. (x2+7x+6) 1+3j(1+3j=168.
X X

+1j(x+6)=30x.

3080x

N
16. (x +5x+4)(x2+15x+36)=144x2.
17. (x2+3x+2)(x+9+§j=168x.
X
18. (x* +x-20)(x* —=9x-10) =56(x—1)".
2604x*
19. 5 30)= ——
(x+ )(x ) x> +7x+6
2. (x+1)(x+3)(1+1j=z7o(1—lj2.
X X
(x+6)(x+9) 1
21. = .
840x° x> +5x+6
2
22.302(1—_x)=x2+2x—2.
x“+x-1

23. (22 +1)(x—1)(2x 1) =18x".
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Bai todn 250. Gidi phuong trinh (x* +2) —5x(x* +2)+62° =0 (xeR).
Léi gidi 1.
Diéu kién x € R. Phuong trinh d3 cho twong duong véi
x5 +10x" —10x+4 =0 x" —x’ —4x" +4x” +6x° —6x—4x+4=0
& x' (x-1)-4x" (x=1)+6x(x-1)-4(x-1)=0 < (x—1)(x’ —4x" +6x—4)=0

& (x-1)(x" 20" =20 +4x+2x-4) =0 = (x—1)[ ¥ (x-2) - 2x(x-2)+2(x-2) |=0
x—1 0
e (x-1)(x-2)(x’ —2x+2)=0< ( )2( )
(x=1)" =
Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.

Diéu kién x € R. Phuong trinh d3 cho twong duong v6i x* —5x° +10x* —10x+4=0.
= Xét x =0khong théa man phuong trinh da cho.

o xe{l;2}

gj+10=0 (1).

= Xét x # 0; phuong trinh da cho twong duong véi x° +xi2 — S(x + .

2 4
Dit x+==t=x +—= t* —4 . Phuong trinh (1) tr& thanh
X RS

t2—4—5t+10=0<:>(t—2)(t—3)=0c>(x+g—2j(x+g—3]=0
X X

& (¢ =3v+2)(¥ 20 +2) = 0 (x=1)(x-2)| (x=1) +1| =0 = x e {1;2]
Vay phuong trinh da cho c6 tdp nghiém S = {l; 2} .
Loi gidi 3.
Ditukién xeR. Dat x* +2=¢ (¢>0) thu duoc
£ =5xt+6x" =0 (1-2x)(t=3x) =0 (x* = 2x+2)(x* =3x+2) =0
X

x=Lx=2
& (x-1)(x-2)(x —2x+2)=0 < , o x=lLx=2
x-1) =-1
Vay phuong trinh da cho c6 tap nghiém S = {1; 2} .
Loi gidi 4.
bicu kién x € R. Nhan xét x = 0 khong théa man phuong trinh da cho.
2 2 52
Xét truong hop x # 0, phuong trinh tré thanh (x +2j -5. x +2+6 0.ba at X 2 =t ta duogc
X X X

2 2
tz—5t+6:0©(t—2)(t—3):0<:>[x +2—2j(x +2—3}:0
X X
& (¥ -2x+2)(x* =3x+2) =0 | (x=2) +1|(x-1)(x-2) =0 = x e {1;2}
Vay két luan tap hop nghiém 1a S ={1;2}.
Lo gii 5.
Piéu kién xeR.

2
Phuong trinh da cho twong duong véi 1-5.—> +6[ = J ~0.
X +2 X +2
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; , 2t =1
bat ——=¢ taduge 61’ -5t+1=0< (2t-1)(3t-1)=0 <
X +2 3t=1

o 2t=1ex"-2x+2=0,A<0, truong hop ndy vd nghiém.
o) 3t:1c>x2—3x+2:0<:>(x—1)(x—2)=0c>xe{l;2}.

Két luan phuong trinh c6 hai nghiém x=1x=2.

Nhdn xét.

Bai todn 250 la mét phwong trinh bdc cao co ban, sau khi khai trién thu dwoc phwong trinh da thirc bdc bon.
Phuong trinh bdc bén cé kha nhiéu cach giai, dac biét khi hinh thuc bai toan co sy dac biét. Co thé nhdn thdy nam
1o gidi trén ciing hodn toan thudan tiy va quen thudc véi nhiéu ban hoc sinh, cdc ban chii y cdc 101 gidi 3, 4, 5 déu
c6 cung ban chat, ciing la trong tam ciia chuyén muc nay. Téac gid xin nhdn xét cu thé vé tirng 101 gidi

» Loi giai I thuc hién khai trién binh phwong duwa vé phwong trinh bac bon, dua trén hai nghiém dac biét cua

phurong trinh la x =1;x =2. Do téng cdc hé sé da thirc bang 0 nén phwong trinh sé xudt hién nghiém x =1,
tié'p tuc swr dung luwoc dé Horne hodc chia da thire thu dwoc d:a thiee thwong bdc gja, l)hu*ong trinh? tich hé
quda ndy lai ¢o thém nghiém x =2, va phwong trinh bac hai cuoi cung vo nghi¢m rat dé lap luan. Dé loi giai
dwoc tw nhién cac ban co thé nhom nhan tw nhu phia trén hodc nhan tra lai dwoi dang

X (¥ —2x+2)—3x(x2 —2x+2)+2(x" —2x+2) =0 (¥ —3x+2)(x* —2x+2)=0 (i)
Luu y co the sir dung hé s6 bat dinh dé phan tich dwoc hé qua (i) ma khong thong qua cac nghiém da thirc.

Loi gidi 2 van sir dung khai trién binh phwong, thu dwoc phirong trinh bdc bén, tuy nhién né lai c6 dang dac
biét, khong kho nhan thay day la dang ”Phwong trinh hé s6 doi xvmg ti 18", cach gidi don gian la dat an phu

sau khi xét va chia hai vé twong ing cho x*. Vé cdc dang phuwong trinh — bdt phirong trinh hé sé doi ximg
sé duoc trinh bay tai Ly thuyét phwong trinh bdc cao (Phan 2).
Cdc loi gidi 3, 4, 5 nham muc dich tim ti 1é giita hai biéu thirc f(x) =x"+2va g(x) =x. Li do vi sao lgi di
theo hdng di nay ? Pé dé hinh dung cdc ban cé thé quan sdt 16i gidi 3, phép dat an phu t = x* +2 dua
phirong trinh vé dang dong bdc hai t* —5xt +6x> =0.
Doi véi phirong trinh bdc hai co ban ax® +bx+c¢ =0 (a # 0), ngueoi ta c6 thé thay thé x béi mét bién phu,
/(x)
g(x)
dong bdc hai sé xudt hién khi quy dong mau thic:
2 2 “

a[f(x)] +bf(x).g(x)+c[g(x)] =0 hodc a[g(x ] +bf( +c[f ]
/(x)
2(x)

cua phuwong trinh bdc hai theo cong thirc nghiém. Do kho cua bai todn ti 1é thudn voi sw phirc tap cua cac

trong lop bai toan nay chinh la t = VOi f(x) =x"+2; g(x) = xva hoan vi nguoc lai. Khi do dang

Véi cac dang dong bdc (dang cdp) twong tw thé ndy, ching ta luén tim dwoc ti 1¢ t = tire la nghiém

biéu thirc f(x),g(x), taiphdn sau cua tai liéu, cac ban sé lam viéc voi dang dé‘ng bdc ba.

f(x)
g(x)

trinh bdc hai an t cho két qua rdt ngdn gon, lwu ¥ 16 gidi 5 "wu viét" hon 1oi gidi 4 mot chit, vi x* +2 luén
luén dwong véi moi x, con loi gidi 4 ching ta can xét x = 0 trude khi chia va ddt an phy, day ciing la mét
diém dang luu y doi voi cac ban hoc sinh, dac biét voi lop bai todn bdt phwong trinh.

Qua trinh chia tao ldp an phu du’ac coi nhir ban chat ciia cdc bai todn dang nay, cdc 1oi gidi 4 va 5 ¢é thé
coi nhuw "thu cong, thang cang", khong duwoc "tham thiy, my miéu" nhw 107 gidi 3, né dwoc goi véi cdi tén
dat dan phy khéng hoan toan, van dung cong thirc nghiém phwong trinh béc hai, trong truong hop cu thé bai
todn 240 nay may man tré vé dang dong bdc. Vé van dé nay moi quy déc gia theo déi cdc vi du tiép theo.

Loi giai 4 va 5 thuc hién chia hai vé cho f? (x) hodc g° (x) dé lam xudt hién 11 1é t =

, gidi phuong

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E |5 QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 87

Bai todn 251. Gidi phuong trinh 2(x* +2)" —5(x* +2)x = -2’ (xeR).
Loi gidi 1.
biéukién xeR.
Phuong trinh da cho tuwong duong véi
2(x* +4x" +4)=5x" ~10x+2x* =0 <> 2x* = 5x° +10x” ~10x +8 =0

(207 —x+4)=2x (22" —x+4)+2(2x" —x+4)=0
x*=2x+2=0 []]
2x° —x+4=0 [2]
Hai phuong trinh [1] va [2] déu v6 nghiém nén phuong trinh di cho v6 nghiém.
Loi gidi 2.
bicukién xeR.

<:>(x2—2x+2)(2x2 —x+4):0<:>

2
Phuong trinh da cho twong duong véi 2(x2+2)2—5(x2+2)x+2x2:0c>2—5. 2x2+2[ al J =0.
x*+

x*+2
2
2 2 2 (x_l) =-1
Pit ———=1 taduge 27 —5t+2=0 (1-2)(2t-1)=0 < (¥’ —2x+2)(2x° - x+4)=0 = )
X +2 (x=1) +3x* =7
D@ thay tuyén phuong trinh trén v6 nghiém. Do d6 phwong trinh ban dau vé nghiém.
Loi gidi 3.

Piéu kién xeR.

Phuong trinh da cho tuwong duong véi 2(x2 + 2)2 - 5(x2 + 2)x +2x*=0.

Pt x*+2=1 taduge 27 —Six+2x" =0 <> (1 -2x) (2t —x) =0 <> (" —2x+2)(2%" —x+4) =0 (V6 nghiém).
Vay phuong trinh da cho vo nghiém.

Nhdn xét.

Qua cdc 101 gidi dé thdy phuong trinh trong bai todn 251 ndy vé nghiém, chinh vi Iy do nay 1oi gidi khai trién
phan tich nhén tir theo cdch nham nghiém khong xdy ra. Thuece té thi viéc nhin ra nhdn tir dicong ciia cdc da thire rat
khé, néu khong muén néi la mo mam, trong truong hop nay cac ban chi co thé sir dung hé so bat dinh — néi dung
loi giai I (xin trinh bay tai Ly thuyét phwong trinh dai sé béc cao, phdn thirc hitu ty Phan 2).

Loi gidi 2 ddt an phuy va tim ti 16, xin khong nhdc lai. Loi gzaz 3 sir dung an phy khéng hoan toan, cu thé lai quy

vé dong bdc. Sau khi dat x* +2 =t ta thu dwoc phwong trinh t* —5xt+6x> =0 (*)

> Phuong dn 1. Gid sir (*) la phirong trinh bdc hai an t, tham sé x.

—b+\/Z_t _—b—\/Z

Tacé A=25x"—4.6x* =x* :ﬂz

, Suy ra cdac nghiém t, =

a 2a
Do x R, khéng ré dau nén cdc kha ning nghiém la
= 5x2+x =3x; t,= 5x2—x =2x (xZO) hoac t, = Sx—x =2x; t,= 5x2—x =3x (x<0).

Mdc du la hai truong hop x > 0;x < 0 nhung hoan déi ta luén dwoc hai nghiém cua (*) la t =2x;t =3x.

DPiéu nay rdt dé nhdn ra nhing trong 1oi gidi ldp ludn can tré nén ré rang.

Mot s6 ban thwong viet A=x" suy ra hai nghiém t = 2x;t =3x, thanh thu dé tw nhién hon chung ta nén viét
£ =5xt+6x" =01 —2xt—3xt+6x° =0 (t—2x)(t—3x) =0.

Day hoan toan la kién tﬁb%c Pai s6 8 THCS, mdc du f’tdm can” cua Zaé la st dung cong thLZ’c: nghiém bdc hai

trén kia, doi khi ciing can khodc cho loi giai mot chiéc ao gian di dé no tro nén tw tin va bi an hon !
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> Phwong én 2. Gia sir (*) la phirong trinh béc hai an x, tham s6 t.
t t \
Tuwong tw phuwong an 1, chung ta luén co hai nghiém x = E;x = 3 do do dwa vé dang

£ =5xt+6x" =0 > —2xt—3xt+6x" =0 < (t—2x)(t—3x) =0.
Trén ddy chi la nhitng chia sé nho vé cdch sir dung an phu khéng hoan toan, muc dich bé sung cho dang
dong bdc.

Bai toan 252. Giai phuong trinh (x2 —x+1)2 +2(x+1)2 = 3(x3 +1) (xeR).
Loi gidi.

bicukién xeR.

bit x> —x+l=a;x+1=b=ab=x"+1.

Phuong trinh da cho twong duong voi

a’ +2b’ :3ab®(a—2b)(a—b):0<:>(x2—3x—1)(x2—2x):0®xe{ 5

3++413 3-413 0:2
2 b b *
Vay phuong trinh da cho c¢6 bon nghiém.

Bai todn 253. Gidi phuong trinh (x+3)" = (x* +x-6) +2(x-2)"  (xeR).
Lai gii.

bicukién xeR.

bat (x+3)2 =a;()c—2)2 =b (aZO;bZO):abz(x2+x—6)2.

a+b=0

Phuong trinh da cho twong duong véi a® —ab—2b> =0 < (a+b)(a—-2b)=0 c{ o
a=

3
(V6 nghiém).

. x+3=0 xX=-
° V0’1a+b:0:>a:b:0c>{ {

=
x—-2=0 X
e V&ia=2bo x> +6x+9=2x>-8x+8< X’ —1dx—1=0x=7-5J2;x=7+5v2.
Viy phuong trinh ban dau c6 tap nghiém § ={7-5v2;7+5v2].

Bai todn 254. Gidi phuong trinh 2(x* +x+1) =7(x~1) +13(x*~1)  (xeR).
Loi gid.
bicukién xeR.
bit x> +x+1=a;x—1=5 ta thu dugc phuong trinh
2a* -13ab-7b* =0 = 2a* +ab—14ab-7b* =0 <= (2a+b)(a—7b) =0

2 2 . 1 .
& (247 +3x+1)(x —6x+8):0<:>(x+1)(2x+1)(x—2)(x—4)=0<:>xe{—l,—§,2,4}

Phuong trinh da cho c6 tap hop nghiém la S = {—l;—%; 2; 4} .

2 2 2
Bai todn 255. Giai phuong trinh 2(“2j +2(x 2) _sX 70 (1eR).
x+3 x-3 x° =9

Loi gidi.
Diéu kién x ¢ {-3;3}.
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x+2  x-2

bat =a; = b thi phuong trinh da cho tro thanh
x+3 x-3
2a* +2b* =5ab < 2a* —4ab—ab+2b’ =0 < 2a(a-2b)-b(a-2b)=0< (a—2b)(2a—-b)=0.
o a:2b<:>x+2:2.x_2<:>2(x2+x—6)=x2—x—6<:>x2+3x—6:0<:>x=_3_@;x:_3+\/§_
x+3 x-3 5 >
o 2a=b<:>2.x+2=x_2@2(}62—x—6):x2+x—6c>x2—3x—6:0©x:3+\/§;x:3_\/§_
x+3 x-3 7 5

Két hop diéu kién, phuong trinh d3 cho c6 bén nghiém nhur trén.

2 2 . 2
Bai ton 256. Giai phuong trinh 3[”1j -85 1+5[x lj =0 (xeR).

x-3 x’=9 x+3

Loi gidi.
Diéu kién x ¢ {-3;3}.
bat x+l :a;x_1 = b thi phuong trinh da cho tr¢ thanh

x—3 x+3

2 2 a:b
3a” —8ab+5b :0<:>(a—b)(3a—5b):0<:>
3a=5b
v a:b<:>x+1:x_1<:>x2+4x+3:x2—4x+3<:>x:0.
x—3 x+3
v 3a:5b<:>3.x+1:5.x_1<:>3(x2+4x+3):5(x2—4x+3)<:>x2—16x+3:0<:>xe{8+\/a;8—\/a}.
x—3 x+3

Déi chiéu diéu kién, phwong trinh d4 cho ¢ ba nghiém.

2 _ . 2
Bai toan 257. Giai phuong trinh 4x 2_5x(2x 2)-1-()6 2) =0 (xeR).
(x—l) x =1 x+1
Loi giii,
biéu kién er{—l;l}.DétLzu;x_z—v:uv:x(f_z)
x—1 x+1 x =1

u=y

Phuong trinh di cho tré thanh 4u’ —Suv+v* =0 < (u —v)(4u —v) =0 { 4
v=4u

= u:VQL:x_2<:>x2+x:x2_3x+2<:>x:l_
x—1 x+1 2

- 4uzv©ﬂ=x_2<:>4x2+4x=x2—3x+2<:>3x2+7x—2=0©xe —THNT ;_7_'73 .
x—1 x+1 2 5

Vay phuong trinh da cho ¢6 ba nghi¢m nhu trén.

Bai todn 258. Gidi phuong trinh (x—4)" +4(x> +x-20) =
Lai gidi.
biéukién xeR.

5()c+5)4 (xeR).

Pat (x—4) =u;(x+5) =v  (420;v>0) tathu duge u* +4uv = 5v* <:>(u—v)(u+5v):0<:{u+5v:0
u=v

Xét hai truong hop
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@ Dou>0,v>0 nénu+5v=0<:>u:v:0c>{ 5(Loa_li).

S u=vex'-8x+16=1x" +10x+25<:>x:—%.
Vay phuong trinh di cho ¢6 nghiém duy nhat.
x° Jr?’)c()c2 +)c—3)+()c2 +x—3)2

Bai toan 259. Giai phuong trinh ==
5x° +4x(x2 +)c—3)+()c2 +x—3)

(xeR).

N | —

Loi giii,
biéu kién 5x* +4x(x2 +x—3)+(x2 +x—3)2 #0.Dbit x> +x—3=y tathu duoc
x*+3xy+y°
5x° +4xy+y°

Lo o2y =sx A+ ) @38 — 2y :0@(x—y)(3x+y)=0©B:y 0
X+y=

o x:y<:>x2+x—3=x<:>xe{\/§;—«/§}.

0 3x+y=0ox’+4x-3=0x=-2+T;x=-2-4/7.
Thtr 1ai nghiém, két luan phuong trinh da cho c6 bon nghi¢m.

Bai todn 260. Gidi phuong trinh (x—19)z _4(x_19)(x+5)+6(x+5)j =3 (xeR).
(x=19)" +5(19-x)(x+5)-4(x+5)" 2

Loi gidi.
Piéu kién (x—19)" +5(19—-x)(x+5)—4(x+5)" #0.Pat x—19=u;x+5=v ta co
2 2 —
U IVEOY. 3 o 8uv 126 = 3 4 15uv— 1207 ot +23uv— 24 =0 e | Y
u +5Suv—4v- 2 u+24v=0

" yu=vx—19=x+5< 0x=24 (VO nghi¢m).
= u+24v=0<:>x—19+24(x—5):0<:>x=@.

Vay phuong trinh da cho c¢6 nghiém duy nhat x = %

Bai todn 261. Gidi phuong trinh (x* +x+1) +4(x~1)"+5=5¢  (xeR).
Loi gidi.
2
Diéu kién xeR.Phuorngtrinhdichotuongduongvéi1+4( 2x—1 j =5. zx—l .
x +x+1 x +x+1
. x—1 ) t=1
bat ———=1¢ taduoc 4’ -5t+1=0<(t-1)(4-1)=0<=
x +x+1 4t =1

> t=lox—1=x"+x+1< x> =-2 (V6 nghiém).
F 4=ledx—4=x"+x+1ox’ -3x+5=0 (Vo nghi¢m do A <0).
Két luan phuong trinh da cho vé nghi¢m.

Bai todn 262. Gidi phuong trinh (x* ~3x+1) +(x—1)(42% +15x+1) =0 (xeR).
Loi gidi.
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Piéu kién xeR.
Phuong trinh da cho twong duong voi

(w7 =30+1) + (x=1)[ 4(x* =3x+1)+3(x-1) |20 (5 =3x+1) +4(x* =3x+1)(x=1)+3(x=1)" =0 (1).
Dit x* —3x+1=a;x—1=b thi phuong trinh (1) tr& thanh
a’+4ab+3b* =0 a’ +ab+3ab+3b’ =0 a(a+b)+3b(a+b)=0< (a+b)(a+3b)=0
<::>()c2 —2x)()c2 —2):0(:))c(x—2)(x2 —2)=0c>x:0;x=2;x:\/§;x:—x/5
Phuong trinh da cho c6 tap hop nghiém S = {—\/5 ;0; \/5;2}.

Bai todn 263. Giai phuong trinh x* +7x” (x* + 2x+1) =8(1+x)’ (xeR).
Loi gidi.

bicukién xeR.

Nhan xét x = —1khong thoa man phuong trinh trén.

4 2
Xét x #—1, phuong trinh da cho twong duwong véi x* +7x% (x +1) = 8(1 +x)4 & (Llj + 7(%) =8.
X+ X+

2
it (Lj —t (120)taco

x+1
{t +7t-8=0 {(t )(1+38) -

t>0 t>0 x+1 x=—-x-1 2
Vay phuong trinh ban dau c6 nghiém S = {—%} .
" (*-2) .
Bai toan 264. Giai phuong trinh ~—— =5x" —6x—4 (xeR).

%—
Loi gidi.

Diéukién x#1.

Phuong trinh da cho tuwong duong véi

(" =2) =(x-1)(5" ~6x-4) = (x* =2) =(x—1)[5(x* ~2)-6(x-1)].

=2
bit x> —2=wu;x—1=v tacod u’ :v(Su—6v)c>u2—5uv+6v2 =0<:>(u—2v)(u—3v)=0c>{u 3V
u=>3v

° u=2vc>x2—2=2x—2c>x(x—2):0©x:0;x:2.
_3+\/§'x_3—\/§
2 T '

2
Déi chiéu didu kién két luan phuong trinh da cho c6 bén nghiém phan biét.

e u=3veox*-2=3x-3ox-3x+1=0x

2(x=1)"(x+2) x-2
3x7 +2x -4 x+2

Bai toan 265. Giai phuong trinh (xeR).

Loi gidi.
Diéu kién 3x> +2x—4# 0;x = 2.
Phuong trinh da cho twong duong véi
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2(x=1)" (x+2)(x+2) =(x=2) (3" + 2x-4) & 2(x* +x-2) =(x-2)[3(¥" +x-2)-(x-2)].
bit x* +x—2 =a;x—2 =b ta thu duoc
20> =b(3a-b) < 2a> —3ab+ b’ =0c>(a—b)(2a—b)=0<:>B:bb
a=

" g=hbox+x-2=x-2cx"=0x=0.

_—1+\/ﬁ.x_—l—\/ﬁ
4 7 4
—1+\/ﬁ.x_—1—\/ﬁ
4 7 '

4

" 2g=b 2 +2x—4=x-22x"+x-2=0x

So sanh diéu kién, két luan phuong trinh da cho c6 ba nghiém, x =0;x =

Bai todn 266. Gidi phuong trinh (x* +x+1) =5(x* +2% +1)+4(x* ~x+1) =0 (xeR).
Lai gii.
bicukién xeR.
bit x* +x+1=a;x* —x+1=b=>ab=x"+x* +1. Phuong trinh di cho tré thanh

a* —5ab+4b’ =0 < (a—b)(a—4b)=0 < 2x(-3x" +5x-3) =0 <> x € {0} .
Vay phuong trinh da cho ¢6 nghiém duy nhat.

Bai todn 267. Gidi phuong trinh (x—2)" +4(x* +2x~1)" =5(x’ ~5x+2)’ (xeR).
Loi gidi.
Diéu kién xeR.
bat (x—Z)2 =u;(x2 —i—2x—1)2 :v:>uv=(x3 —5x+2)2.
, u=v
Phuong trinh da cho twong duong véi u® —5uv+4’ =0 < (u—v)(u-4v)=0< { A
u=4v

o u :v<:>(x—2)2 =(x2 —i—2x—1)2 <:>(xz+x+1)(x2 +3x—3):O<:>xe{—3+\/i;—3—\/ﬁ}.

—5+\/§._5+\/§}
3 4 *

4

o u =v<:>(x—2)2 :4()c2 +2X—1)2 Rt x(2x+3)(2x2 +5x—4)=OC> xe{—%;o;
Vay phuong trinh da cho ¢6 6 nghi¢m nhu trén.
Bai todn 268. Giai bat phuong trinh (3x* —1)(3x* - 7x+13)+10(2-x) <0 (xeR).
Loi gidi.
Diéu kién xeR.
Bét phuong trinh di cho tuong dwong voi (3x2 —1)[3x2 —-1-7(x- 2)] +10(x - 2)2 <0
bit 3x* —1=u;x—2=v ta dugc
u(u=7v)+10V <0< (u—2v)(u—5v) <0< (35" —2x+3)(3x° —5x+9)<0
& (397 ~2x+3)(36x" ~60x+108) <0 | ¥+ (x—1) +2 || (6x-5) +83 <0 [4]

D@ thiy [*] v nghiém nén bt phuong trinh ban dau vo nghiém.

Bai todn 269. Giai phuong trinh (x* +3)(x*=20x—1)+3(5x+1) =0 (xeR).
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Lai gidi.
biéukién xeR.
Phuong trinh di cho twong duong véi (x3 +3)[(x3 +3)—4(5x+1)]+3(5x+1)2 =0.
bit x’ +3=a;5x+1=5 ta thu dugc
a(a—4b)+3b* =0 <> a’ —4ab+3b’ =0 < (a-b)(a—3b) =0 < (x' —5x+2)(x*~15x) =0

c:>(x—2)(x2 +2x—1)x(x2 —15)=0<:>xe{—\/E;O;2;\/E;—l+x/§;—1—x/§}

Vay phuong trinh ban dau c6 sdu nghiém nhu trén.

Bai todn 270. Gidi phuong trinh (3+x*)(2x° ~5x> ~5x—4)+3(x* +x+2) =0 (xeR).
Lo gidi.
bicukién xeR.
Phuong trinh di cho twong duong voi (3 +x )[2(3—1—)c3)—5()c2 + X+ 2)J+3(x2 +x+2)2 =0.
bit 3+x° = a;x” + x+2 =b thu duoc

a(2a—5b)+3b" =0 < 24" —Sab + 3D’ :O<:>(a—b)(2a—3b)=0<:>Ba::b3b

° a=b<:>x3—x2—x+1:O<:>(x—1)2(x+1):O<:>x:—1;x:1.

3+\/§_x_3—\/§
4 4
_3+\/§x_3—@

4 '

4

. 2a:3b©2x3+6:3x2+3x+6c>x(2x2—3x—3):0c>x:0;x:

Viy phuong trinh ban ddu ¢6 ndm nghiém x = —1;x =1;x = 0;x

2 2 B
Bai ton 271. Giai phuong trinh (“3j g X2 alt f)+6=o (xeR).
x+5 x° =25 (x—S)

Léi gidi.
Diéu kién x ¢ {-5;5} . Phuong trinh da cho tuong duong véi

2 2_ 24(x—4)+6(x* —10x+25 2 _ -3y
(ng INEEAR (x—4) (xz x )ZOQ(Hsj g xtd xed o (x=3)
x+5 x" =25 (x—S) x+5 x+5 x-5 (x—S)

=b thu duoc a’ —7ab+6b’ =0<:>(a—b)(a_6b):0<:>{a:zb
a=

=0.

x+3 x—3
:a;

bat
x+5 x=5

" g=b4x=0x=0.

" g=6bo5x  +14x-75=0 x

_ —7+24/106 - —7-2106
5 T '

5

Ddi chiéu diéu kién, két luan phuong trinh c6 tap nghi¢m S = {O; s i 106 ; il _i_ 106 } .
- Sx(x-2
Bai toan 272. Gidi phuong trinh (2" )12 +4x> —16x+17 = Ll) (xeR).
x—1 X—

Loi gidi.
biéukién x=1.
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Phuong trinh da cho twong duong voi
2x—1

(1)

bat —1=u;x—2=v thu dugc u” —Suv +4v* =0<:>(u—v)(u—4v)=0<:>{
X—

+1+(4x2—16x+16):5x

u=v
u=4v
° u:v<:>x:x2—3x+2<:>x2—4x+2=0<:>x=2+\/5;x:2—\/§.

13+\/H.13—«/H}
8§ '

8

—JH}_

° u:4v<:>x:4(x2—3x+2)<:>4x2—13x+8:0<:>xe{

Vay phuong trinh da cho c6 bén nghiém, § = {2 +2;2— JE; 13 +8\/H ; 13 2

4(x+1) B 6x(x+l)
(x+2)2 x+2

Bai toan 273. Giai phuong trinh — +5x +10x+6=0 (xeR).
Loi gidi.
bicu kién x = -2.
Phuong trinh da cho twong duong voi
4(x+1 6x(x+1
4G 6x(ae)

2
+5x2+10x+5=0@(ij XD sy o,

(x+2) x+2 x+2 x+2
bat =u;x+1=v tacod u’> —6uv+5v° :O<:>(u—v)(u—5v)=0<:>{u -V
x+2 u=>5v

" u=vex=x +3x+2e (x+1) =1 (V6 nghiém).

" u=5v & x=5x"+15x+10 & 5x* +14x+10=0,A < 0 (V6 nghiém).
Két luan phuong trinh d3 cho vo nghiém.

3(x* +4x+3
Bai toan 274. Giai phuong trinh 2x+52_ (x > )+2x(x+2)+3:0 (xeR).
(x+2) x+2

Loi gid.
bicu kién x # -2 . Phuong trinh da cho tuong duong voi

2
2"—+52+1—M+2x(x+2)+3—1=o©(”3j 3 ) 2(x 1) =0,
(x+2) x+2 x+2 x+2
bat xizza;erl:btaduo’c a* —3ab+2b° =0<:>(a—b)(a—2b)=0.
X

> a=b<:>x+3=x2+3x+2<:>x2+2x—1=0<:>x:—1+«/§;x=—1—x/5.

—5+\/ﬁ_x__5+\/ﬁ
2 T 2

Dbi chiéu diéu kién, két luan tap nghiém S = {‘”*ﬁ - > +;/ﬁ ;—1+J§;—1—«/5} .

> a=2b<:>x+3=2(x2+3x+2)<:>2x2+5x+l=0c>x=

2
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Bai tap tuong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1.

2.
3.

10.

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.
21.
22.

23.

24.

25.

(x*+2)" —3x(x*+2)+24* =0.
(1+x2)2+3x2 =4(1+x7)x.

xt 4327 +1=4x(x7 +1).

2(x* +xt1) <7(x-1) +13(x -1).
3(x—x+1) > 2(x+1) +5(x% +1).
(x+3)" =(x* +x-6) +2(x-2)".

(
(
x* =10x(x* +2x+5)+9(x* +2x+5) >0.

x* +3x? +1:6)c()c2 +1).

x +x+1)2 Sx(3x2+5x+3).

x +x+1)2 =3(x4+x2+1).

(x2 +x—i—2)2
6x>+x+7
xt+12x7 +9=7(x" +3)x.

x2+2x4+4:4x+3x2(x—2).

2(x-3)' =5(24% - 7x+3) +2(2x-1) <0.

=1+x

(x2 —6)c+5)2

7x* +12x-22

18(2x—1)" =x(9—4x)(4x* —27x+9).

4(x2 —\/Ex+1)2 +3(x2 +\/§x+1)2 =7(x*+1).

(x* +4x+9) +3(x* ~dx+7) 24(x* ~8x+63).
1 6x° Tx

(=2 (=1) (x-2)(x-1)

(x-3)' +15(22* +6x-1)" =8(2x* ~19x+3)

<4(4—3x2).

2
2(x* —2x+2) —5(x* +4)+2(x* +2x+2) <0.
3x? —10x(x2—x+1):—7(1+x—x2)2.

x+20 1

2 —
2(x*-2)+ — +(X+5)2 =0.

(¢ —x+1) +6(x+1)" <7(x* +1).

x? 2x-2Y 5x
ol =—.
(x—l) x=2 x-2
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26. (1+x7)(3x* = 7x—18) +4(x+3)" =0.

2 2 2
.20(x+2j +(x 2) :é.xz 4 .
x+1 x—1 20 x7 -1
4x* Tx 1
2 2 + 2
(x—l) x =3x+2 (x—z)

1Y -1 1Y
29. 4(’6—} 7.2 +3(x j >0.
x+1 x+2 x+2
2 _ . 2
30. 2_5x(2x 2)+(x 2) ~0.
(x—l) x =1 x—1
31 @—xf—Zx@—x)+f 1
4(3-x) -9(3-x)+5x* 3

5 1 :
10, 4> X0 )+(“1) <0.
x+2 x+2

2

-

28. =0.

2 2
33.( al j 5 =7(x_1j.
x—1 x+2 x+2
2 2
34 x2—1+6(x+32 77 +20x-17
(x+1) I+x
2
35. x2—3x(2x_1)+2(2x_1j ~0.
x+3 x+3
2 —
36, —= AL 2)+6(x2+4):24x.
x =2x+1 x-1
2 2 2
37. zo(x_zj +48(x2_4j>5(”2j .
x+1 x =1 x-1

38 (x*+3) =5x(x* +3)+6(x*+3) 2

. (x2 +3)2 +4x(x2 +3) 5
3 x4+4x2(x2+4x+4)+(x2+4x+lf 3

. x4+3(x2+4x+4)2 2

1) 4(x*-1 2
40.(’6 1) - z(x ) +3(“1j <0.
x+2 xX“+5x+6 x+3

il (x+4)4+3(x+1f(x2—3x)+x2(x—3f 5

' (x+1)" +32% (x—3) 4

42. x*+6x° +14x% + 6x+1= 4x(x’ +3x+1)2
(x—2011)° —4(x—-2011)(x-2012)+2013(x-2012)° 2013

43. ==,
(x=2012)" +5(x—2011)(x—2012)+2011(2012—x)" 2011
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) 2x% (x—1 -1y
Bai to4n 275. Giai bat phuong trinh x° + < (x=1) —3(x lj =0 (xeR).
x+1 x+1

Li gidi.
A1 -1 )
biéu kién x = —1. Dbat x_l =y, phuong trinh da cho tuong duong véi
X+
X +2x°y-3y =0 x —x*y+3x°y -3y’ :O<:>(x—y)(x2+3xy+3y2)20.

» x-y=0&x*+x=x-1 (vo nghiém).

. . 3 3, x=0
" X +3x+3y =0 x+5y +Zy =0 = . (Loai).
X =

Két luan phuong trinh d3 cho vo nghiém.

3x7 (x+2 }
Bai todn 276. Gii phuong trinh 2" + > " )—5(“2j 0 (xeR).
x+1 x+1
Loi gid.
biéu kién x = —1.
bat x+2 =y ta thu duoc phuong trinh 2x° +3x°y —5)° =0©(x—y)(2x2 +5xy+5y2)=0.

x+1
> x:y<:>x2+x:x+2<:>x:\/§;x=—\/§.

) ) 5 Y 15, x=0 [x=0 ,
» 2x +5xy+5y =02 x+—y | +—y =0 < (Loat).
4 8 y=0 x=-2

Vay phuong trinh da cho c6 hai nghiém.

3 3
Bai todn 277. Giéi bét phuong trinh 3x° + -2 <7 (Lj (xeR).
x+1 x+1

Loi gidi.
bicu kién x = —1.
bat Ll = y, bat phuong trinh di cho tré thanh
X+
3’ +4x°y -7y S0<:>(x—y)(3x2 +7xy+7y2)S0

X<y

7 V' 35
S (x—y)| 3] x+— +—=)’ <0< 2
( y)|: ( 6yj IZy} 3(x+zyj +3—5y2:0
6 12
2 =0
o xSy@xSLQ T e ¥
x+1 x+1 x<-1

2
=0
o 3 x+zy +£y2:0© g < x=0.
6 12
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Loi gidi.
bicu kién x = —1.
2
DatL"l”:y,y;eo,bétphuongtrinhdachotr(ythanh 4 +5x%y > 9y & (x—y) (42 +92+9)7) >0 [1].
X+
2 2
Tacc')4x2+9xy+9y2=4(x+2yj +§y2>O,Vy¢0nén [1]<:>x>y<:>x>x L DI R P
8 16 x+1 x+1
Viy bét phuong trinh d cho c¢6 nghiém x < —1.
, 37 (x+1 ’
Bai todn 279, Gii bét phuong trinh '+ " )—4x3(”1j <0 (xeR).
x+2 x+2
Loi gidi.
A A < x(x+1) A X ~ P

bicu kién x = -2 . bat 5 =y , bat phuong trinh da cho tré thanh

X+

3 2 3 2 2 2 X<y
X +3x"y—-4y £0<:>(x—y)(x +4xy+4y )S0<:>(x—y)(x+2y) <0<
x+2y=0
+1
v xéy@xéx(x )c> Y <0e-2<x<0.
x+2 x+2
2x(x+1)

v x+2y:()<:>x+ :O<:>x(3x+4):0<:>xe{—§;0}.

x+2
Viy bét phuong trinh d4 cho c6 nghiém S € (—2; 0] .

) 2% (x -1 1Y }
Bai toan 280. Giai bat phuong trinh x’° + x(x )+3x(x lj S6(1—ij (xeR).
x+1 x+1 x+1

Loi gidi.
Diéu kién x = —1. Pat x—_i =y, bt phuong trinh da cho twong dwong véi
x+
X +2x°y+3xy° -6y’ S0<::>()c—y)(x2 +3xy+6y2)£0

X<y x <
2 2 2 y
S(x—p)x +(x+3y) +3y" |f0< &
( )[ ( ) } x2+(x+3y)2+3y2=0 x=y=0
x=0 .
> x:y=0c>{ (Loai).
x=1
2
> x<yc>x<x—1 al +1S0<:>x<—1.
) ) x+1 x+1
Keét luan bat phuong trinh da cho c6 nghi¢m x < —1.
3 2 _1 . 2 . 3
Bai ton 281. Gidi phuong trinh x3+M+4x(x lj :8[x lj (xeR).
2x -1 2x-1 2x-1

Loi gidi.
-1 NPT
al I:y,blén doi vé x’ +3x’y +4xy’ -8y’ =O(:)(x—y)()c2 +4xy+8y2):0.

g ea | N
bicu kién x =—. Dat
2x—

o x=yox=—— &2x?-2x+1=0, A<O0nén trudng hop nay vo nghidm.

xX—
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x=0

2 2 2 2 x=0 .
o X +4xy+8)y’ =0 (x+2y) +4)' =0 N | (Loai).
X =

Vay phuong trinh da cho vo nghiém.

e , e q A R X ’ x—1 } xz(x—l)
Bai toan 282. Giai bat phuong trinh | —— | +4 <3 . (xeR).
x+1 x+2 (x+1)"(x+2)
Lo gidi.
13y kié 9. _ s X .x_1: A3 3,2 o\ < u=2vy
biéu kién x ¢ {-2;-1}. Dat 1% v, quy vé u’ +4v’ <3u’v e (u+v)(u—2v) _0<:>L+v£0
X _2(x—1)

" u=2vs <:>x2—2x—2:O<:>xe{1+\/§;1—x/§}.

—I—Jg

x+1  x+2

) B -2<x<
= u+v£0®%30® \/,2
X+ X+ _
—l1<x< 31
2
Két luan bat phuong trinh da cho c6 nghiém S :(—2; _l;ﬁ}u(—l;%}u{l—ﬁ}u{l+ﬁ} .

3 2
Bai toan 283. Giai bat phuong trinh ( x”j LA 3(x+2)  (xeR).
x+2 x+2
Loi gidi.
x+1
x+2

Diéu kién x = —2 . Dat —u;x+2=v, bt phuong trinh da cho tré thanh
3V 3
w+2u’v >3 <:>(u—v)(u2 +3uv+3v2)>0<:>(u—v)|:(u +Evj +Zv2}>0 [*]

2
Nhan thiy (u+%vj +%v2 >0 do u =v=0khong xay ra. Do d6

x+1

2 o) 2
_(x+2)>0c>w<0©w
x+2 x+2 4(x+2)

Két luan bat phuong trinh ban ddu c6 nghiém x < 2.

[+leu-v>0s <0 x<-2.

Bai toan 284. Giai phuong trinh

2 3 2 > 3(x+1 2 X +x+1
X rxtl +2(x+1) oaxrl) ( )( )=6(x+1)3 (xeR).
x+2 x+2 x+2
Lo"‘igidi.
biéu kién x =-2.
2
Bétw:a;erl:b ta thu duogc
x+2

a=>b

@' +2a’b+3ab’ —6b’ =0 < (a—b)(a* +3ab+6b’) =0 | i
a” +3ab+6b" =0
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2
o) a=b©w=x+lc>x2+x+1=x2+3x+2<:>x:—l.
x+2 2

(Loai).

2
=0 g 1=0
o) a2+3ab+6b2:0c>(a+%bj +$b2:0©{a @{x T

b=0 x=-1

Vay phuong trinh dd cho ¢6 nghiém duy nhit x = ——

3 2

Baimanzss.Giaibétphuongmnh(“fj +3("+13) +5(x43)(x-1)>9(x-1)  (xeR).
X— X—

Lo gidi.

Diéukién x#1.

bat x+3 =u;x—1=v thi bat phuong trinh da cho trd thanh

X —

w4+ 3utv+ 5wt -9’ >0<::>(u—v)(u2 +4uv+9vz)>O<::>(u—v)[(u+2v)2 +5v2} >0 [1]

D& thy (u +2v)2 +5v* >0 do u =v=0 khong xay ra.

x?—3x-2 3+17 3-J17

3>x—1<:>—>0c>x> Vv <x<l.
2 2

x-—1 x—1
3-+/17 3+417
5 1 |u > ;400 |,

Do d6 [1] &

Két luan bét phuong trinh da cho c6 nghiém S = (

Nhdn xét.

Cac bai toan twr 273 den 283 dwoc giai bang phép dat mot an phu khong hoan toan hodc hai an phu dua vé
phuong trmh dang cap nam trong lop phu’ang trinh — bat phuong trinh dong bac (dang cap) bdc ba. Cac ban chu y
sau khi ddt an phu u, v chung ta dwa dwoc vé dang aw’ +bu*v+cuv’ +dv’ =0.

o Xét truong hop v=0 co thoa man phwong trinh ban dau hay khong.

o Xét truong hop v# 0, thie hién chia hai vé ciia phwong trinh cho v’ # 0 thu dwgc

3 2
a(ﬁj +b(3j +c(ﬁj+d — 0 at’ +ht* +ct+d =0 véi phép dat L=t
v v v V

~ Cac loi giai phia trén déu nhan tra lai hai ydvn u, v hodc a, b dé thao tac trinh bay dwoc tré nén nggfn gon hon
(tat nhién ham chira trong do la qua trinh dat an t va giai nghiém). Tuy theo nghiém cua phwong trinh an t cac ban
lira chon cdach xir Iy phit hop nhat.
Ldy Vi du dién hinh bdi todn 269, sau khi dat an phu u, v dua vé dang w’ +3u’v+5uv’ =9’ >0.
Xet v=0< x=1 (Loaqi).

, o u . o ; £ .2 R \ \
Xet v>0, dat u=tvv—=t (hai cach dat cung ban chat, diéu nay tuy theo gu trinh bay) ta dwoc
v

V35 +50° =0 >0
Voot ol ey [v3(t3+3t2+5t—9)>0

() o el

Tom lai la luén c6 £ +3t* +5t-9>0 <= (t—l)(z‘2 +4t+9) >0. Tié’p tuc xét truong hop v <0, thuc hién tuwong tu.

£ 432 +5t-9>0

Néu chi thuc hién thao tdc chia ngam va dwa vé nhan i, ta thu dwoc loi gidi bai todn 269, giam bét tinh todn
w4+ 3uv+ 5w’ -9 >0 (u —v)(u2 +4uv+9v2) >0 (u —v)[(u+2v)2 +5v2} >0 [1] .
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N e - cot 1 A 2 3 2 2 2 3
Bai toan 286. Giai bat phuong trinh x° +2x (x +x+1)—3(x +x+1) <0 (xeR).
Loi gidi.
Didu kién x € R. Pt x* + x+1= y thi bat phuong trinh da cho tro thanh
2
x3+2x2y—3y3<0<:>(x—y)(x2+3xy+3y2)<0<:>(x—y)|:(x+%yj +%y2:|<0

Sx<yox<xy+x+leox’>-1 [¥]

Do [*] hién nhién v6i x € R nén bit phuong trinh ban du c6 nghiém S=R.

Bai todn 287. Gidi bét phuong trinh (x* +1) +3(x* +1)" (x+2) +(x* +1)(x +2)’ =5(x+2)'<0  (xeR).
Loi gidi.
Ditukién xeR. Pit x> +1=a;x+2=b,(a > 0) thi bat phuong trinh da cho tré thanh

a’ +3a’b+ab’ -5b° SO<:>(a—b)(a2 +4ab+5b2)S0<:>(a—b)[(a+2b)2+b2}§0 [+].

D& thy a > 0= a =b = 0khdng xay ra, hay (a+2b)" +b*>0.

1-J5 1++/5
2

<x< 5 Két luan tap nghi¢m S :{

Do d6 [*]<:>x2+1£x+2<:>x2—x—1£0<:> 5

1-+/5 . 1++/5
2 '
Bai todn 288. Gidi bét phuong trinh 2(x* +x> +1) +3x(x* +> +1) (2x +1) <5° (2x+1)° (xeR).
Lo giii,

bicukién xeR.

Pit x* + x> +1=a;2x* + x = b ta thu duoc bt phuong trinh trong dwong

2
2a° +3a’b-5b’ <0 < (a—b)(2a” +5ab+5b*) <0 = (a—b){Z(cH%bJ +1§552}g 0 (%).

~ + [a=0 X 4+x"+1=0 o 5 Y 15 5
D¢ thay (Loai) nén 2 a+Zb +§b >0.

&
b=0 x(2x+1)=0
=1
Do d6 (*)@a—bso@x3—xz—x+1so@(x—1)2(x+1)so@F< |
x__
Vay bat phuong trinh da cho ¢6 nghiém S = (—o0;—1]U{1}.
Bai todn 289. Gidi phuong trinh * +3x(x* —x+1) ~4(x*~x+1) =0 (xeR).
Loi gidi.
Dicukién xeR.Pat x> —x+1=y;y>0,VxeR thi phuong trinh di cho tré thanh

0.

2
x3+3xy2‘4y3=0©(x—y)(x2+xy+4y2)=0®(x—y){(ﬂ%yj +175y2}
1Y 15
v (x"'Eyj +?y2:0 (V6 nghiém do y>0).

4 x:y<::>(x—1)2 =0 x=1.
Viy phuong trinh dd cho ¢6 nghiém duy nhat x=1.
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Bai tap tuong tu. ) )

Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc
3x° 4x’

x+2 X +6x"+12x+8

2. (2 +1) +4(x* +1) (x4 1)+ (27 +1)(x +1) < 6(x+1)".

. X+

3. x3+3x2(x2—x+1)+2x(x2—x+1)2=6(x2—x+1)3.
4. (x+1) +3(x+1) x+doa® (x+1)=8(x+1).
2 2 3
5. 35+ (x+1)+x( x”j —11( x”j >0.
3x+2 3x+2 3x+2
6. 3(x+1) +4(x+1)(x* +1) =7(x* +1) =0.

7. 2(x+1) +3(x +1)(x* —x+1)=5(x* —x+1) =0.
8. (x—1) +4(x* ~1)(x=1)+5(x ~1)(x* +x+1)=10(x* +x+1) =0.
9. (x +x+1) +(x2+x+1) x+3)+3(x +x+1)(x+3)2—5(x+3)3>0.

10. ()’:;j 4(:;] >7(x+2) .
1. (“3j +3(”3j MSS(HIY.
(

x+2
12. 4(x?

;. 2(x+2j +3(X+2
(

+
Qﬁ
+
N
—_—
><
+

) (207 +x+1)29(2x° +x+1)
)

— +4(x" +3x+2)<9(x+1) .

3 +1 : ’
14, @42 WY )+7x(x+;j _11(1— ! J

x+2

15. (ii?j3+ x+lj x+3)(x+2) <5(x+2).
y

x+1

16. (x+2) +3(x+2) (° +3x+1)+4(x+2)(x +3x+1) -8(x* +3x+1) =0.

xiSj +3(x+5j (x+4)—4(x+4) =0.

x—i—5j3 +3(x+5)2
x+1 x+1

18.

o]

+3(x+1)(x+5)=7(x+5)’ <0.

19. (x+3) +6(x+1)[xi3j2—7( a js <0.

x+3
20 x4_x(x+1)3 +(x+1)4 0
' (x+2)3 x+2 '

21, (x+1)" —8(x(+xli(;)j2) +9(§3)4 <0.
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Bai todn 290. Gidi phuong trinh ~ ) (x— X ‘Sj =15 (xeR).

x+1 x+1
Loi gidi.
biéu kién x = —1.
2 2 2 2
Détx—x 8:t:>t:x +8:_8x ¥ —8x 8:_8x al +8<:>8x al =8 —t . Phuong trinh tr& thanh
x+1 x+1 x+1 x+1 x+1
x*+8 x*+8
(8-1)t=15<(1-3)(t-5)=0< -3 -5|=0
x+1 x+1
c:>(x2—3x+5)(xz—5x+3)=0c:>x:5-'_\/E;x:5_\/B
r r N 2 2
bai chicu diéu kién ta thu dugc hai nghiém nhu trén.
2
Bai ton 291. Giai phuong trinh (2x+ o 11) 2 JII -8 (xeR).
x— X—
Loi gidi.
biéukién x#1.
2 2
bat 2x +1:t.Déyr§ng 2x+4x 1:2x 2 l,suyra
x—1 x—1 x—1
2 2
2x+4x l_t:2x +2x 1_2x +1:2x 2:2z>2x+4x 1:t+2.
x—1 x—1 x—1 x—1 x—1

Phuong trinh da cho tr¢ thanh
2x% +1 2x% +1
t(1+2)=8<(t-2)(t+4)=0< -2 +4 (=0

x—1 x—1
<:>(2x2—2x+3)(2x2+4x—3)=0:>x:_2+\/E;x:_2_\/5
r r N 2 2 2
bai chicu diéu kién ta co hai nghi¢ém ké trén.
. \ 5 2x+1
Bai toan 292. Giai phuong trinh x(x+2)| 4+ S =5 (xeR).
x-2) x-

Loi gidi.
bicu kién x #2.

2 2 2
4x 3.2x +x:6<:>4x +5x 6.2x X ).
x=2 x-2 x=2 x=2

’ - 2 —6 2(2x+x _ 2 B
g AEHST=6 4 esx—6 2 ) _3v-6_,_ 4r+5x-6

x=2 x=2 x=2 x=2 x—2 x=2
2 2
t(2t+3):5@(t—l)(2t+5):0<:>(2x ”—1}(2)‘ +x+5j=o

x=2 x=2
—3+\/E.—3—\/E}
2 b

2

Phuong trinh da cho tr¢ thanh (x+2).

2x% +x _

Dat =2t+3.Khido

<:>(sz+2)(2x2+6x—10)=0<:>x2+3x—5:0<:>xe{

—3+@.—3—@}
2 '

2

Dbi chiéu diéu kién, két luan nghiém S = {

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM > E| F, QUAN POAN BO BINH



LY THUYET PHUONG TRINH — BAT PHUONG TRINH PAI SO BAC CAO, PHAN THU'C HU'U TY (PHAN 1) 104

2
Bai todn 293. Gidi phuong trinh >~ 2 .(9x+ 28+ 3) —4 (xeR).
x-3 x-3
Lai gidi.
Pidu kién x 3.

2 2
Dé ¥ ring 9x+28x+3:9x +x+3,dét 3x +2=tthi
x-3 x-3 x-3
2 3(3x* +2)  x-—
0 2843 o 9 +x+d 3(3x7+42) -3 o 28ve3
x=3 x-=3 x=3 x=3 x=3
Phuong trinh da cho tr¢ thanh
2 2
((3r+1)=4 e (1-1)(3r+4) =0 | 2221 || 2220, 4]
x=3 x-=3
<:>(3x2—x+5)(9x2+4x—6)20:>x=_2+2\/§;x=_2_2\/§
) . 9 9
boi chieu diéu kién ta thu dugc hai nghi¢m.
2
Bai todn 294, Gii phuong trinh | x+ 27> "% (2x M Hlj =5 (xeR).
2x—1 2x—1
Loi gidi.
2 2
Diéu kién xil. Phuong trinh da cho tuong duong al +3.4x T 2xll =5.
2 2x—1 2x—1
2 2 2 2
Dé y rang 4x +2x+11_4'x +3:2x 1:1 nén dat al +3:t:>4x +2x+11:4t+1.Tathudu’()’c
2x—1 2x—-1 2x-1 2x—1 2x—1
2 2
((dr41) =56 (1-1)(4r+5) =0 | T2 |2 H12 51y
2x—1 2x—1

<:>(x2 —2x+4)(4x2 +10x+7)=0<:>|:(x—1)2 +3}K2x+§j2 +%}:0 (*)

Phuong trinh (*) v6 nghiém nén phuong trinh ban dau v6 nghiém.

Bai todn 295. Giai phuong trinh (xz 2, 1}(3“ ? _4xj =5 (xeR).
x+3 x+3
Loi gidi.
X +x+1 3x°+5x+9
x+3  x+3

X +x+1 3x2+5x+9
_ == — =

5.

Diéu kién x # —3. Phuong trinh da cho twong duong véi

37 +5x+9 X +x+1_2x+6

Dé ¥ ring . =2, néu dit =3t+2.
x+3 x+3 x+3 x+3 x+3
Khi d6 ta thu duoc
2 2
((3t+2)=5 o (1-1)(3+5) =0 | T2l 20Xt 51 g
x+3 x+3
e (x*-2)(3x +8x+18) =0 = x =—2;x =12
So sanh vé6i diéu kién ta thu dugc hai nghi¢ém x =— 2;x:«/§.
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Bai toan 296. Giai phuong trinh (x+ 3 —ij(2x+9 —ﬂj =5 (xeR).
x+1 x+1

Loi gidi.
X +4x-2 2x°+11x-1
x+1 x+1 B
X +4x-2 2x> +11x -1
=t=

5.

Diéu kién x # —1. Phuong trinh da cho twong dwong vai

C2xT+11x—1 X’ +4x-2 3x+3
0 -2. =

Tac = =3 nén dat =2t+3.Suyra
x+1 x+1 x+1 x+1 x+1
2 _ 2 _
{(243) =50 (1-1)(2645) =0 | T2 [y X472, o1
x+1 x+1

<:>(x2+2x—4)(2x2+13x+1)=0:>xe{—1+\/§;—1—\/§;}

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.
2 2
Bai todn 297. Gidi phuong trinh 22| 142X 7225 Ry,
2x+3 2x+3
Loi gidi.
2 2
Diéu kién 2x+3 # 0. Phuong trinh di cho tuong duong al +3.3x Fax+IS =5
2x+3 2x+3
2 2 2 2
Chii § ring 3x"+4x+15 x +3:4x+6:2néndét X +3: w:3t+2_
2x+3 2x+3  2x+3 2x+3 2x+3
Ta thu dugc phuong trinh
2 2
((3t42)=5 o (1-1)(3r+5)=0 | 2121|353 510
2x+3 2x+3

& (" —2x)(3x" +10x+24) = 0= x = 0;x =2

boi chiéu diéu kién ta c6 hai nghiém x=0;x=2.

j(3x+5+2x+21j:7 (xeR).

X+

Bai toan 298. Giai phuong trinh (x +1-
x+2

Loi gidi.

x*+3x+1 3x” +13x+11
x+2 x+2
2 2 2 2

3x +13x+11_3.x +3x+1:4x+8:4.Dodédat X +3x+1:t:>3x +13x+11

x+2 x+2 x+2 x+2 x+2
Phuong trinh da cho tr¢ thanh

2 2
t(4t+3)=7<:>(t—l)(4t+7)=O®(w—lj(4.w+7jz0

x+2 x+2
194473 -19-473
s 78

Diéu kién x # —2 . Phuong trinh d3 cho twong duong véi 7.

Dé ¥ ring =4r+3.

e (2 +2x-1)(4x” +19x+18) =0 & x =—1++/2;x =—1-2;x =

So sanh véi dieu kién ta dugc bon nghiém nhu trén.

2
Bai toan 299. Giai phuong trinh (x—3+ 10 j.Sx +x+8:

22 (xe]R).
x+3 x+3
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Loi gidi.
X +1 5x% +x+8 B

Diéu kién x # —3. Phuong trinh da cho twong duong . 22.
x+3 x+3
2 2 2 2
Dénhénthéy Sx tx+8 i +1:x+3:1;dét al +1:t:>5x +x+8=5t+l.Tathudu’qc
x+3 x+3 x+3 x+3 x+3
2 2
(5t +1)=22 & (1-2)(5+11) =0 | o 5.2 * 120
x+3 x+3

e (¥ -2x-1)(5x° +11x+38) = 0= x =1++/2;x =1-12
Vay phuong trinh ban dau ¢ cic nghiém x = 1+42;x=1-+/2.

Bai toan 300. Giai phuong trinh (1 -
x+2

j(3x2+10x+6):3(x+2)2 (xeR).
Loi gidi.
x+1 3x° +10x+9

Diéu kién x # —2 . Phuong trinh d3 cho twong duong véi

X+2 (x+2)2
2 2 2 2
Cha § ring > +10x2+9_(x+1j _2x +8x:r8=2®azlt x+l_ . 3x +10x2+9:t2+2'
(x+2) x+2 (x+2) x+2 (x+2)
t=1
Ta thu duoc ¢(7° +2)=3 < (1-1)(£* +1+3)=0
otwawe o +2) 300 T

* Phuong trinh > +¢+3=0 vonghiém vi A=-11<0.
" =1 x+1=x+2< 0x=1 (VO nghiém).
Vay phuong trinh da cho vo nghiém.

Bai todn 301. Giai phuong trinh (7x” +22x+ 19)(%“) =7(1+x)  (xeB).
X

Loi gidi.
7x+22x+19 x+2 _;
X +2x+1 x+1

4 . x+2 x> +22x+19
=— =3 nén néu dat =l>——F————=
x +2x+1 x+1 x +2x+1

Diéu kién x # —1. Phuong trinh da cho twong dwong vai

47 +3 .

bé y rang

7x" +22x+19_4(x+2j2 C3x%46x+3

X +2x+1 x+1
Ta thu duoc

t=1

5 =>x+2=x+1<0x=1 (V6 nghi¢m).
(2t+1) =—6

1(47 +3) =7 < (1-1)(47 +4+7) =0 @{
Két luan phuong trinh da cho v6 nghiém.
Bai todn 302. Giai phuong trinh (x+3)(13x” +18x+12)=4(1+2x)’  (xeR).
Léi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

(x+3)[ (¥ +6x+9)+3(4x> + 4x+1) | = 4(1+2x)

& (x+3)| (x+3) +3(2x+1)" | =4(1+2x)
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bat x+3=u;2x+1=v tathu duogc
2 2 3 2 2 u=y
ulu"+3v |-4v =0 (u—v)(u" +uww+4" =0
( ) ( )( ) {u2+uv+4v2=0
Xét hai truong hop xay ra

, , 1Y 15, 1 u=0 (x+3=0 _
e uw+w+dh =0 | u+—v| +—v =0 u+—v=v=0& = (V06 nghi€ém).
2 4 2 v=0 2x+1=0

o u=vox+3=2x+lx=2.
Két luan phuong trinh da cho c6 nghiém duy nhat x=2.

Bai toan 303. Giai phuong trinh (x2 +x+ 1)(x4 +2x° +7x +26x+ 36) = 5(x +3)3 (x € ]@
Loi gidi.
Diéu kién x € R. Phuong trinh di cho twrong dwong voi

(x2 +x+1)[(x2 +x+1)2 +4(x+3)2}=5(x+3)3.

bit x> +x+1=u;x+3=v ta thu dugc
Uu=v
u(uz+4vz):5v3 Sl +dwt -5 :0<:>(u—v)(u2+5uv+5v2):0<:> R s
u- +5uv+5v =0
Xét hai truong hop xay ra

2 2
u=0 +x+1=0
> u’ +Suv+ 50 =0<:>(u+§vj +§v2 =O<:>u+§v=v:0<:>{ 0 <:>{)C g (V6 nghi¢m).

x+3=0

v
> u:v<:>x2+x+1:x+3<:>x2:2<:>x=\/§;x:—\/§.

Viy phuong trinh ban du c6 hai nghiém x = V2 (X = 2.

Bai todn 30d. Gidi phuong trinh (3+x)(3x" +8x> +12x+21) = 5(x* +1) (xeR).
Lai gidi.
Piéu kién x € R. Phuong trinh di cho twong duong véi
(3+2)[3(x* + 207 +1)+2(x* + 6x+9) | =5(x> +1)’
& (3+2) 3(x"+1) +2(x+3)* | =5(x" +1)
bit 3+ x =u;x” +1=vta thu dugc
u(3v2 +2u2) =5’ < (u—v)(2u2 +2uv+5v2) =0 Bu:z:2uv+5v2 0
Xét hai truong hop
2 _ 2 _
v 2u2+2uv+5v2:0c>2(u+lvj +2v2:0c>u+lv:v:0<:>{u_0<:>{x =-1
2 2 2 v=0 x+3=0

V u=vex’+l=x+3ox’-x-2=0=x=-1x=2.
Vay phuong trinh dé bai c6 hai nghiém x=—-1;x=2.
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Bai tap tuong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

7(x*+5)  x-3

1. — ==
4x"+3x+11 x"+5
x’—4  5x+5
x+1 3x7+2x-10

3. x(3x° —20x+50)=3(x-5).

A 2 3(x+2)

. x+2 2(x+2)2+x2.

s X+2  3x-9

Cox=3  xX*+2x-4

g Y H4_ Sx+5

Cox+l 0 3x7+2x+14

. =7 Tx+7

C x4l 3P +4x-17

2

8 1+ 1 :3)62 6x+3.

x—=1 3x"—4x+2

9 Tx+14  12x° +41x+35

o ox+l X +4x+4
24-3x _—18x*+297x-1215

10. > > .

3 64—-16x+x

e x> +10x-56

x+8 9 '
2

19 drslze 12x2 76x-119
X +6x+9

3 39-13x _ —x"+7x-50
' 2 9—6x+x>

+1)°

1432 = (f

x+1 3x"+3x+1
6+ x 5(x2+1)2

15, — S =——— :
I+x° 3x"+8x"+24x+75

16. (x> +1)(x* +7x" +30x+46) =6(x+3)".

17. (2 +2)(2x* +20x" +12x+11) =5(2x +1)’.

18 Tx+14  4x* +20x+28
C ox+4 X’ +dx+4

2_ —

9. 40 :3x 18x 5.
x-=3 8

0 12x+36  11x* +10x+127
C x—4 x*+6x+9
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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 mt sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mt sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tip 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Ning 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 néing cao va mot sé chuyén dé Dai sé 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 — Dodn 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 Van 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 — Ping Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
M@t 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
— Do Thanh Son — Lé Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
B 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 béi dwing Todn cdp 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 Thi¢n Can — VO Anh Diling; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tip 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va liwong gidc.
Cung Thé Anh; NXB Giéo 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.
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 thuec.
Nguyén Vii Luong — Pham Vian Hung — Nguyén Ngoc Thing; NXB DPHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao l6p 10 hé THPT Chuyén trwc 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 cap.

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 DPAI SU NGHIEP
TINH THAN CANH YEU PAI
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