Chuyén dé: BAT PHUONG TRINH CHUA CAN THUC

Cic dang bai tip bat phwong trinh chira cin thirc

Dang bdt phwong trinh chira 1 can béc hai.

Dang bdt phwong trinh chira 2 can béc hai.

Dang bdt phwong trinh chira 2 can ¢6 béc khdc nhau.
Dang bdt phwong trinh chira nhiéu can.

=N =

1. Bét phwong trinh chira mot ciin bic hai

Vi du 1: Giai bat phuong trinh: (x*-3x)v2x* =3x-2 >0, x e R.

Chiing ta can sir dung phép bién doi twong dwong sau:

g(x)=0
f(x).\/@zo, Vvoi f(x) va g(x) co nghia < | [g(x)>0..
{f(x)zo
Giai
Bit phuong trinh trong dwong véi:
X=2VvVX=——=
2x*-3x-2=0 2 x>3
x>2 -
{2x2—3x—2>0© L<_1/2 & x=2
x> =3x2>0 x>3 x<-1/2
|:XSO

Vay, tp nghiém cua bit phuong trinh la:
(—oo; —%}up} U[3; +).
Luyén tap 1: Giai bat phuong trinh:
a. (x-Dv2x-1<3(x-1), xeR.
b. (x> +D)+(x+1)+3xvx+1>0, x e R.

Vi du 2: Giai bt phuong trinh: x +1>/2(x>-1), x e R.
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Giai
Bét phuong trinh twong duong véi:

2(x*~1)20 x| =1 x| >1 |
x+120 S 9x2-1 Six2-1 & =

<x<3
2(x* =) < (x+1)° x’-2x-3<0 -1<x<3

Vay, tap nghiém cta bit phuong trinh 1a [1; 3] U {~1}.
Luyén tap 2: Giai cac bat phuong trinh:

a. Vx*-3x-10<x-2, x e R.
b. Vx*-2x-15<x-3,xeR.

Vi du 3: Giai bat phuong trinh: Vx> +3 <3x> -1, x e R.

Nhém nghiém xo roi chuyén bat phiong trinh vé dang tich

(x —xo)h(x) bang phép nhan lién hop.

Gidi: Nhan xét rang xo = 1 1a nghiém cta bat phuong trinh.
Bién dbi bat phuong trinh vé dang:

X’ +3-4

VX2 +3+2

2 1
& X -1)| —-3 |<0.
E\/x2+3+2 j

St dung phwong phdp dat én phu, voi t=~x>+3, t>/3.

x> +3-2<3x’-3 & 33()8—1)

Gidi: Ta c6 thé trinh bay theo cac cach sau:
1

3

Cidch I: Véi diéu kién 3x® — 1 > 0 tic |x| > —=, ta bién ddi phuong trinh vé

dang:
x> +35(3x° —1)2 & ox' ~7x* 220 & (X ~1)(9x* +2)20

S xP-120 <:>|x|21.




Vay, tap nghiém cua bat phuong trinh 1a (—oo0; —1] U [1; +0).
Cich 2: Bién d6i phuong trinh vé dang:

x> +3-4

VxP+3+2

x> +3-2<3x’-3 & s3(x2—1)

<0, (*)

1
o (xz_n[—_g]
VX +3+2
Nhén xét rang:

1 1 1
<= > ——-3<0

K32 2 32
nén (*) dugc bién ddi vé dang:
X =120 < |[x|>1.
Viy, tap nghiém cta bat phuong trinh 13 (—oo; —1] U [1; +o0).
Cich 3: Dt t=x*+3,1>+/3. Suyrax? =t - 3.
Bat phuong trinh ¢6 dang:

t<3E-3)-132-t—1020< (3t+5)(t—2)>0

>3
= t-220 2> VX’ +322 & xX2+324 o221 o x|z

Vay, tap nghiém ctia bt phuong trinh 1a (—oo; —1] U [1; +00).
Luyén tap 3: Giai bat phuong trinh:

a. Vx> +8<4x*—1,xeR.

b. vx+1<5-x,xeR.

Vi du 4: Giai bat phuong trinh: V1-x> <x+5, xe R.

Bat phwrong trinh cé thé gidi theo cdc cdch:

= Nhidm nghiém xp roi chuyén bat phiong trinh vé dang tich (x —
xo)h(x) bang phép nhan lién hop. Cu thé:
—  Nhdn xét rang xo = -2 thod man VT = VP.
— Bién doi bdt phwong trinh vé dang:




3_
Ji=x* —3<x+2 & uﬁx+2

Ji=x*+3
x> +8

S X+2+—20 < (x+2)£1+

VI-x’ +3

x2—x+1

J1=x*+3

= St dung phwong phdp ham sé, véi diéu kién x < 1 nhdn xét:

— VP la ham dong bién.
— VT la ham nghich bién.
Hai do thi cdt nhau tai diém c6 hoanh dé x = 2.
Vay, tap nghiém cia bdt phwong trinh la [-2; 1].
Giai
Cich I: Bat bat phuong trinh tuong duong véi:
1-x>>0 x’ <1
x+520 & 9x+520
1-x° <(x+5)° x> +x*+10x+24>0
x<1
& 9x2-5
(x+2)(x*-x+12)>0
x<1
& 9x2-5
x+22>0

IA

1

0
E s B
vV v

-5
-2

& -2<x<1.

Vay, tp nghiém cta bat phwong trinh 1a [-2; 1].

Cich 2: Véi diéu kién 1 — x* > 0 tie x < 1, ta bién d6i bat phwong trinh

vé dang:

1-x> =3<x+2



1-x*-9
@ —_—
JI-x* +3

3
= x+2+X—+8>()

JiI-x* +3

2
N (x+2)£1+X—X+IJzo

J1=x% 43

=>x+22>20x2>-2.

<x+2

Vay, tp nghiém cta bat phwong trinh 1a [-2; 1].
Cidch 3: Véi diéu kién x < 1 nhan xét:

= VP la ham dong bién.

= VT la ham nghich bién.

Hai d6 thi cit nhau tai diém c6 hoanh do x = —2.

Vay, tp nghiém cta bat phwong trinh 1a [-2; 1].
Luyén tip 4: Giai cac bat phuong trinh:

a. Vx’+3<3x—1, xeR.

b. vx+2<3x—4, xeRR.

Vi du 5: Voi a > 0, giai bat phuong trinh: x ++/a’>—x* <a, x e R.

Bét phuong trinh c6 thé dugc giai theo cach luong gidc hoa véi: x =
a.cost, t € [0; m].
Giai
Cich I: Bién d6i bat phuong trinh vé dang:

a—-x2>0

Nod — 2P <a—1z < {a2-x*>0

a? —x? S(a—x)2

—a<x<a
< dlx>a
x<0




Vay, nghiém cta bat phuong trinh 14 -a<x <0hoicx=a
Cdch 2: Didukién -a<x<a.
bat x =a.cost, voit € [0, 1] = Va2 =X = asint.
Khi 6, bat phuong trinh ¢6 dang:
1

V2

EStSn —1<cost<0 —a<a.cost<0 —-a<x<0
=2 = = = .

a.cost+asint<a< cost +sint <1< cos(t—%) <

cost=1 a.cost =a

t=0

Vay, nghiém cta bat phuong trinh 14 Ja < x < 0 hodic x = a.

Luyén tip 5: Giai bat phuong trinh:

Vi du 6: Giai bat phuong trinh: v2x+1>1-x, xe R.

Giai
Cich I: Bt phuong trinh twong duong véi:

2x+1>0 1-x20
ID: hoac (I): 5
1-x<0 2x+1>(1-x)

Ta lan luot:

>_
= Giai () taduge: |~ 2 x> 1.
x>1

. x<1 x<1
»  Giai (IT) ta duogc: { ) < 0<x<1.

=
X —4x <0 {0<X<4

Suy ra tap nghiém cta bat phuong trinh 13 (0; +oo).




Cich 2: Vi didu kién 2x + 1> 0 tirc x > _% . ta bién déi bt phuong trinh v&

dang:
2x+1-1

2
N2x4+1-1)+x>0& —/—+x>0 < x(—
( ) N2x+1+1 N2x+1+1

Vay, tap nghiém cua bat phuong trinh 13 (0; +o0).

+1J>0<:>x>0.

Céich 3: Pidu kién 2x + 1 > 0 tirc x > -%.

2

bat t=+2x+1,(t>0). Suyra x:t 2_1.

Bat phuong trinh c¢6 dang:
t>1
t <=3 (loai)

2
-1
t>1—t

StE+2t-3>0 @[

> V2x+1>1 < 2x+1>1 < x>0.
Viy, tap nghiém ctia bt phuong trinh 1a (0; +oo).
Luyén tp 6: Giai bat phuong trinh:

Vx+2>4-x,xeR.

ZX-l—l, xeR.
2

Vi du 7: Giai bt phuong trinh: E —X

Giai
Bét phuong trinh twong duong véi:
x+l>0
ID: X+1S0 hoac (II): 5 .
7 el o
4 17U 2
Gidi (I) ta duge XS—%. (1)

Giai (IT): Ta c6 bién ddi cho (*):

. Véi Lox>0tic x< L thi:
4 4



2
i—xz(x+%j S xP+2x<0 < -2 <x <0, thod man.

= Véi L _x<0 tirc x> L thi:
4 4

2
x—lz(x+lj o x? +l£0, v6 nghiém
4 2 2
Suy ra, nghiém cua (*) 1a -2 <x <0.
Va hé (IT) c6 dang:
X>—— 1

< ——<x<0. (2)
-2<x<0

Tir (1) va (2) suy ra tap nghiém ciia bat phuong trinh 13 (—oo; 0].

Luyén tap 7: Gidi bat phuong trinh: \|x—1/>x —%, x eR.

Vi du 8: Giai bat phuong trinh: vx*> —3x+6 >3x> —9x +8, x € R.

= Sir dung phwong phdp dat dn phu, véi t =+x> —3x+6, t>0.

= Nhdm nghiém xo roi chuyén phwong trinh vé dang tich (x —
xo)h(x) bang phép nhan lién hop. Cu thé:
— Nhdn xét rang xo = 1 la nghiém ciia phwong trinh.

—  Bién doi phwong trinh vé dang:

2_ J—
X2 3x+6-2=3x2—0x + 6 = — 3X+6-4 =3(x> -3x+2)
VxT=3x+6+2
2 1
< (x —3x+2)( —3]:0
Jx2 —3x+6+2

Gidi
Cich I: Bién d6i phuong trinh vé dang: vx*> -3x+6 = 3(x2 -3x+ 6)— 10.
Dit t=+/x>-3x+6, (t>0) ta duoc:

t>3t-10 < 3t —t—-10<0 @—%Sts2 =t<2




X -3x+6<2 @ xP-3x+2<0 < 1 <x <2

Vay, tap nghiém cua bit phuong trinh 1a [1; 2].
Cich 2: Ta c6 bién doi:

x> —3x+6-4

x*=3x+6-2>3x>-9x+6 <
Jx2—3x+6+2

>3(x* —3x+2)

1
o (x7-3x+2) -3 (=0. *
h ) (\/x2—3x+6+2 ] ( )

Nhan xét rang:
1 1 1

<-— = -3<0
Jx2=3x+6+2 2 Vx2=3x+6+2

nén (*) dugc bién doi vé dang: x> -3x+2<0 <& 1 <x < 2.

Viy, tap nghiém cta bat phuong trinh 1a [1; 2].
Luyén tap 8: Giai bat phuong trinh: v/x* +3x+5 >2x> +6x -5, x € R.

Vi du 9: Giai bat phuong trinh: >2x+2, xeR.

2xX
V2x+1-1

Gidi Diéu kién:
2x+120
{\/H ~120
(*)
Truc can thic, ta bién doi bat phuong trinh vé dang:
2x(V2x+1+1)
(Vax+1-1)(V2x +1+1)

o 0<2x+1#1 @—%Sx;to.

>2x+2 < A2x+1+1>2x4+2

*
S V2x+1>2x+1 < 2x+1>(2x+1)°

S 4x2+2x<0 @—%<x<0.

Vay, tap nghiém cta bat phuong trinh 1a T = [—%; 0).




2
Luyén tap 9: Giai bat phuong trinh: 1=V1=4x" <3, xelR.
X
Vi du 10: Giai bat phuong trinh: S <2x+2,xeR
T T (1=1+2x) ’ '
Giai Diéu kién:
2x+1>0 <t lel 1 . *
< 02X 1l & ——<x=#0.
1-4/2x+120 2
Truc cin thirc, ta bién d6i bat phuong trinh vé dang:
2
2x(V2x+1+1)

<2x+9 & (\/2x+1+1)2 <2x+9

(\/2x+1 —1)(\/2x+1 +1)

S 2X+H1+14+2402x+1<2x+9

*
S V2x+1<2x+1 & 2x+1<(2x+1)°

x>0

42+ 2x>0 < 1.
X<——

Vay, bat phuong trinh c6 tap nghiém 14 (0; +oo).

Luyén tap 10: Giai bat phuong trinh: <x+2L xeR.

2x°
(3—-+9+2x )2

2x

x*—4

Vi du 11: Giai bat phuong trinh: x +

>345.(1)

Gidi Didu kién: x2-4>0 < x > 2. (%)

Truong hop I: Vi x < 2 thi bat phuong trinh vo nghiém (do vé trai 4m).
Truong hop 2: V6i x > 2 thi binh phwong 2 vé phuong trinh (1) ta duogc:
4x* 4x* x* x’

2
xX- + + >45 & +4.
x' -4 \/x2—4 x* -4 \/x2—4

> 45 . )

10




2

Patt= ,t>0.

X’ —4

Khi d6, bt phuong trinh (2) ¢6 dang:

2
t2+4t—45>0<:{t>5 =>t>5e —— >5x4-25x2+ 100 >
t<-9 x2—4
0
- ><2>20<:> |x|>\/%.
x?<5 Ix|<+/5
Két hop véi truong hop dang xét, ta duogc tap nghiém ciia bat phuong trinh
la:
(=005 =320) U (=+/5; +/5) U (120 ; +00).
LUYEN TAP 11: Giai bat phuong trinh: x+%>%,xe[@.
x“ -1

Vi du 12: Giai bat phuong trinh: x?- 1 < 2x+/x* +2x .

Trude tién, hdy di dat diéu kién cé nghia cho bdt phiong trinh.
Nhan xet rdng Vvéi an phu t=~x>-2x, (t>0), ta duoc: x> —2tx —1 <
0.
suy ra, bat phirong trinh bdc hai an x va tham sé t.
Gidgi Patt= x> +2x, diéukién t > 0.
Bét phuong trinh ¢6 dang: f(x) = x?- 2tx - 1 < 0. (1)
Coi vé trai 12 mot tam thire bac 2 theo x, ta co:
AN =+1=x>+2x+1=(x+1)
khi d6 f(x) = 0 c6 cac nghiém:
{th—x—l
x=t+x+1
tire 14 (1) duoc bién d6i vé dang:
(x-t-X-D)x-t+x+1)<0e Jx*+2x + 1) (Vx> +2x -2x-1)<0
oV 2x -2x-1<0e X +2x <2x+ 1

11




2x +120 K>t
{2x+1zo

, , XM +2x20 & < x20.
0<x"+2x<(2x+1) X X
3x°+2x+120

Vay, bit phuong trinh c6 nghiém x > 0.
LUYEN TAP 12: Giai bat phuong trinh: x2 + 4x > (x + 4)Vx* —2x +4 .

2. Bit phuong trinh chira hai cin béc hai

Vi du 13: Giai bat phuong trinh: Vx+9 >5-2x+4, x e R.

Giai
A ) +92>0
biéu kién: x & X 2-2. (*)
2x+4>0

Bién doi bat phuong trinh vé dang:
JX49+V2x+4>5 & x+9+2x+4+2/(x +9)(2x +4) > 25

12-3x<0
< 2{x+9)(2x+4)>12-3x < | [12-3x20
4(x +9)(2x +4) > (12-3x)’

< x>0.
Vay, tp nghiém cua bat phuong trinh 13 (0; +o0).
LUYEN TAP 13: Giai cac bat phuong trinh:
a. Jﬁ>5—\/ﬁ, x € R.
b. V3—x—/x+2>1 xeR.

Vi du 14: Giai bat phuong trinh: vx—2 +v/x* -5 >3, x e R.

Gidi
Cich 1: biéu kién:

12




x—220 x>2
{ S { o x24/5. (*)
Bién d6i phwong trinh vé dang:

2
( x—2—1)+(\/x2—5—2) o X227l X4

>0 +
Vx=2+1 +Jx2-5+2

>0

x-3 x> -9

= +
NX=2+1 x*-5+2

o (x=3) L. & < S N
Vx=2+1 +Jx2-5+2

Sx-3>0.x>3.

Vay, bat phuong trinh ¢6 tap nghiém 1a (3; +0).
Cdch 2: biéu kién:

x—220 x=>2
= o x>4/5. N
{xz—SZO {|X|S\/§ )

Xét ham s6 f(x) = Jx=2 ++/x>=5 trén D= [\/g, +oo):
1 L_X
2Wx-2 x*-5
Nhan xét rang phuong trinh c6:
= VT la ham dong bién.

= VP la ham hang.

Hai db thi cét nhau tai diém c6 hoanh d6 x = 3.

f'(x) = > (), YxeD = Ham s déng bién trén D.

Vay, bat phuong trinh c6 tap nghiém 1a (3; +o0).
LUYEN TAP 14: Giai bat phuong trinh:

VX2 —3x+3+Ux=3x+6 <3, x € R.

Vi du 15: Gidi bat phuong trinh: x +1+x> —4x +12 3Jx, (x € R).

= An phu dé nhan thay nhét 13 t =+/x (t>0) va khi d6 ta nhan dugc
bét phuong trinh dang: vt* —4t> +1>—t> +3t—1.
Trong truong hop ndy can phai giai mot bat phwong trinh cao hon 2.

13




= Tir viéc danh gia hé sd va vx hoan toan dugc dua vao cin béc hai

nén néu chia ca hai vé ctia phuong trinh cho vx >0 s& thdy xuét hién

1 \ 1 . 4, A 2 1 \ < o1
JX + — va x+—, tir &6 nhan duoc an phu t=x +—= (t>2). Va khi do,
X

N =
ta nhan duoc bat phuong trinh dang: Vt* -6 >3—t.
Giai
Cadch I: Diéu kién:
X —4x+120  |x22+43 .
= : (*)
x>0 0<x<2-43
Pit t =+/x (t >0) bat phuong trinh dugc chuyén vé dang:

P+ 1+t =42 #1223t &t =42+ 1> -2 +3t 1. (1)
Ta xét hai truong hop:
Truong hop I: Bat phuong trinh (1) dung khi:
3—2J§ hod 3445

t°4+3t-1<0 = t?-3t+1>0 =t < ct> 5

Trwong hop 2: Véi diéu kién:
3-45
=
2

3+\/§

2
Bit phuong trinh (1) duoc chuyén vé dang:

t2+3t—12>0 <t<

(**)

t -4 412 (-0 +3t—1)2 <6t =15t +6t>0

1 .. 3-5
t=0 <= ¢

< 3t(2t7 =5t+2) >0 @[ , =S t_2 2
2t°=5t+22>0 (>2 (32

<t<

N | —

Két hop hai truong hop 1 va trudng hop 2, ta duoc:

2 &
t>2 Jx >2 X>4 X>4

tgl \/;Sl xsl *) O<x£l
2 < 4 & 4.
Vay, bit phuong trinh c6 tdp nghiém la {O; ﬂ U[4; + o).

14



Cich 2: biéu kién:
X —dx+120 _[x22+43 .
& : (*)
x>0 0<x<2-3
Nhén xét rang x = 0 13 nghiém cua bat phuong trinh.
Vé6i x > 0, bién dbi bat phuwong trinh vé dang:

+—+,/x 4+ >3

biat t= \/;-FT (t>2) suy ra x +l =t>—2 nén bat phuong trinh duoc
X X

chuyén vé dang:

3—-t<0
t+VtP =623 o \JtP—6>3-t < | [3-t>0
> —6>(3-t)
t>3 o
& [t<3 t>—<:>f —Zé = u+12é
2 Jx 2 u 2
6t>15
u=2 \/_22 x4
<:>2u2—5u+220<:>
\/_ % O<x<—

Vay, bat phuong trinh c6 tap nghiém la [O; ﬂ U[4; + ).

LUYEN TAP 15: Giai bat phuong trinh: 5v/x + > oxe b R.

, X €
2x 2x
Vi du 16: Gii bat phuong trinh: v2x> —6x +8 —v/x <x -2, x e R.

Gidi: Diéu kién x > 0.
(*)

Bién ddi bt phuong trinh vé dang: 4/2(x-2)? +2x <x-2+ Jx. (2)
bat:

15



Khi d6, bat phuong trinh c¢6 dang:

\/ﬁ u+v=>0 ut+tv=>0
2u”+2v- Sutv & <

202 +2v2 S(u+v)2 (u—v)2 <0
x—220 Xx>2
sSu=vx20s <9, & x=4
Jx =x-2 X" =5x+4=0

Vay, nghiém cta bat phuong trinh 1a x = 4.
LUYEN TAP 16: Giai bat phuong trinh:

a. V2x*+12x+6 —/2x—-1>x+2, x e R.
b. V2x> —10x+16 —x -1 <x -3, x e R.

x—x
l—\/2(x2—x+l)

Vi du 17: Giai bat phuong trinh: >1,

Giai

Nhén xét rang:

,/2(x2—x+1) =\,X2+(X—l)2+1 > 1] :>MS=1—4,2(X2—X+1)<0.

biéu kién x > 0.

Bét phuong trinh dugc bién d6i vé dang:

X—\/;S1—4,2(X2—X+1)©4,2(X2—X+1)31—X+\/;. (1)

T6i ddy, ching ta co thé trinh bay theo cac cach sau:
Cdch I: Bién doi tiép (1) vé dang:

1-x+x >0
x2+(x—1)2+lﬁ(1—x+x/;)2
1-x+x >0 1-x+vx >0
=3 R R =
CA(x=1) +1<(1-x) +20-0vx +x (X +1<20—x)Wx +x

16




X’ —2x +1)-2(1- x)&+x<0 (1—x—\/;)2S0

{1 x++/x >0 1-x++/x >0

1— x+\/_>0 {2\/220 {1—x20 {xsl

X=1_X© x=(1-xF " 1% —3x+1=0
Jx (1-x)

<:>x:—
2

Vay, bat phuong trinh c6 nghiém x = #

Cdch 2: Pat t=+/x (t=0), khi d6 (1) c¢6 dang:
-t +t>0

2(t4—t2+1)s1—t2+t Q{z(t4—t2+l)s(l—t2+t)2

1-t"+t>0
=

2(t4—t2+1)Sl+t4+t2—2t2+2t—2t3

-2 +t>0 1=t +t>0 -2 +t>0
= o , o

t* 420 12 =2t +1<0 (t2+t—1) <0 24t-1=0

2t>0
J5-1 ~ J5-1 3-45
X:—z ©X2—2 .

= —1++/5 @t:T =

&.

3-

Vay, bat phuong trinh ¢ nghiém x =

Cdch 3: Nhan xét rang x = 0 khong phai 12 nghiém cua (1) nén ta c6 bién
doi:

1 1
2l x—1+— |<——x +1. 2
o) ?
Pt t=———x thi x+2 = +2, khi d6 (2) c6 dang:
Jx X

5 t+1=0 t>-1 t>-1
2(t +1)£t+1<:> ) , S, = 2
2+ < (t+1) t*=2t+1<0 (t—1) <0



NS
<3{;;31 :ﬂ_

1-x>0
ot=1 oL Jx=1 <:>\/;:1—x<:>{

= X
x> =3x+1=0 2

3-+5

Vay, bat phwong trinh c6 nghiém x = —
Cdch 4: Str dung bat ding thic 2(a2 + b?) > (a + b)?, ta thiy:
W:Jz[(l—x)z +(\/§)2} > [(1-x+4x)
:‘1—x+«/;‘ >1-x +/x.
Tir (1) va (3) suy ra bat phuong trinh dugc bién dbi vé dang:

1-x2>0
{1—x=\/;

1—X+\/;ZO

= (1 —x)2 =X &
2Jx 20
Vay, bat phuong trinh ¢6 nghiém x = 3T

LUYEN TAP 17: Giai bat phuong trinh:

2
2(x+\/x2+a2)SL, xelR..

X2 +a2

3)

Vi du 18: Giai bat phuong trinh:

\/x+\/2ax—a2 +\/X—\/2ax—a2 S\/ﬂ, a>0,xek

Giai

Ta c6 nhan xét:

2 2
s 2ax —a? = Jzz— a2
a

2

J2a

18

2
[ V2ax+a“ +a
\/2ax—a2+2a 2ax—a’ +a’ ‘
a

b




\/— ‘\/2ax+a —a
X — 2ax a
2

Khi 6, bat phuong trinh duoc bién d6i twong dwong thanh:

I\/2ax+a2 +al + I\/2ax+a2 —al <\/Z
J2a J2a a

<:>|\/2ax—a2 +a|+|\/2ax—a2 -
a>0
& V2ax-a? +a+|V2ax-a® -a|<2a

& [V2ax-a? -alJ<a- V2ax—a? < V2ax—a2-a <0

2
_ > a>0
& V2ax-a® fae {Zax a” =20 =

IA

2 <x<a.
2ax—a’ <a’ 2

Viy, bat phuong trinh ¢6 nghiém % <x<a.
LUYEN TAP 18: Giai bat phuong trinh:

a. \/X+2\/X—1+\/X—2\/X—1 >%,XER.
b. \/X—\/Xz—l +\/X+\/X2—1 <2, xelR.

3. Bit phuong trinh chira hai can c6 bac khac nhau

Vi du 19: Giai bit phuong trinh: Vx >1+3/x -1, x e R. (1)

Gidi: Diéu kién x > 0. (*)
Ta co:
(1) 220220y x> (] 4 Ix—1)?
Sx>1+2Yx-1 +(x-1yY o x-1-(/x-1)-2¥x-1>0.
Patt=fx-1 —=25 t> 1.
Khi d6, bt phuong trinh (2) c6 dang:
B-2-2t>0t(t?-t-2) >0 t(t+ 1)(t-2)>0 22

t<0 Ix-1<0 x—-1<0 0<x<l

{t>2 r/x—l>2 {x—1>8 . {x>9
= = = “—>

2)

f(t-2)>

19




Vay, bit phuong trinh c6 nghiém x > 9 hodc 0 <x < 1.
LUYEN TAP 19: Giai bit phuong trinh:
233x -2 +3/6-5x -8<0, xeR.

4. Bat phwong trinh chira nhiéu cin béc hai

Vi du 20 Giai bat phuong trinh: /5x —1—-+/x—1>2x—-4, x e R.

Pay la bat phuong trinh vo ti va c6 thé nhan thdy ngay rang sau phép
chuyén vé duge bat phuong trinh dang \/f (x) >\/g(x) +\/h(x) , do do cac

budc thuc hién bao gém:
Budc 1: Thiét 1ap diéu kién c6 nghia cho bat phuong trinh. (*)
Budc 2: Bién doi bat phuong trinh vé dang:
fx)> g(x) + h(x) + 2,/e()h(x)
& (Jg(x).h(x) <p(x) < {p(x) >0 = nghié¢m.
g(x)-h(x) <p*(x)
Budc 3: Két hop véi (*), nhan dugce nghiém cta bat phuong trinh.
Giai: Diéu kién:
5x-12>0
x-1>0 <x>2. *)
2x—-42>0
Bién d6i bat phuong trinh vé dang:
J5x—1 > 2x -4 ++/x -1
S5X-1>2x—4 +x—-1+2J2x—-4)(x-1)

o Jox-4H(x-1) <x + 2 <(2>(2x—4)(x— H<(x + 2)?
SxP-10x<0< 0<x<10.
Két hop vai (*), ta dugc nghiém cua bat phuong trinh 14 2 < x < 10.
LUYEN TAP 20: Giai bat phuong trinh:
VIx+7 + J7x—6 +249x> +7x —42 < 181000 14x.

20




Vi du 21: Giai bit phuong trinh:

\/XZ —3x+2 +\/x2—4x+3 22\/)(2 -5x+4,xeR. (1)

D@ thay khong thé sir dung phép khai phuong dé giai bat phuong trinh
ndy. Nhan thiy nhan tir chung \||x 1|, nén ta s& thuc hién theo cic budc:
Buidc 1. Dit didu kién c6 nghia cho bat phuong trinh.
Budc 2. St dung phuong phap chia khoang.
Giai
x> =3x+2>0
. ) . X2
Diéu kién: {x*-4x+32>0 < .
X =
x> =5x+4>0
Truong hop 1: Véi x > 4 thi:
(1) & Jx=D(x=2) +J(x-D(x =3) > 2/(x - 1)(x - 4)
= \/x—2+\/x—3 22\/x—4

SVx-2-Jx-4>2Jx-4-x-3
luén dang vi voi x > 4 ta dugec VT > 0 va VP <0.
Vay x > 4 1a nghiém bat phuong trinh.
Truong hop 2: Vi x < 1 thi:
(1) & J1=%)(2 %) +/(1-x)3 =) > 2,/(1 -x)(4 —x)
Véi x = 1, bat phurong trinh nghiém diing.

Véi x < 1, bat phurong trinh ¢ dang:
S V2-x+3-x>2/4-x

SV2-x—J4-x24-x-3-x
Nhén xét rang véi x < 1 thi VT < 0 va VP > 0, phuong trinh vo
nghiém.
Vay, bat phuong trinh c6 nghiém x = 1 hoic x > 4.
LUYEN TAP 21: Giai bat phuong trinh:

21




22

x+242Yx+1 —Jx+1<4, x eR.
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