Bai 26. Cho bat phuong trinh
(x+2)(x+4) (x> +6x+10) > m.
Tim céc gid tri cia m dé bat phuong trinh nghiém ding véi Vxe R.
Bai 27. Cho bat phuong trinh
2c0s”x + 3mcosx+12 0.
Tim céc gid tri cia m dé bat phuong trinh nghiém ding voi Vxe [0;7].
Bai 28. Cho bat phuong trinh

x2+i2+(2m+3)(x+l)+2(m+2) > 0.
X X

Tim céc gid tri ctia m dé bt phuong trinh nghiém ding v6i Vx = 0.
Bai 29. Cho bat phuong trinh
¥ —Cm+Dx*+3(m+4)x=m—-12>0.
Tim céc gid tri cia m dé bat phuong trinh nghiém ding voi Vx> 1.
Bai 30. Cho bat phuong trinh
(x=D(x+D(x+3)(x+5)>m.
Tim céc gid tri cia m dé bat phuong trinh nghiém ding voi Vx> —1.
Bai 31. Cho bat phuong trinh
x(x=2)(x+2)(x+4) <2m.
Tim céc gid tri cia m dé bat phuong trinh ¢6 nghiém x > 0.

Bai 32. Chirng minh rang phuong trinh 4 (4x2 + 1) =1 c¢6 diing ba nghi¢m phan biét.

CHUONG 1V. PHUONG TRINH, BAT PHUONG TRINH VO Ti
§1. PHUONG TRINH VO Ti
1. Pinh nghia va cac dinh ly
1.1. Dinh nghia

Ta goi phuwong trinh vé ti, moi phuong trinh ¢ chira 4n duéi déu can hay néi khac di d6 Ia
phuong trinh dang f (x) =0, trong d6 f(x) la mot ham s6 c¢6 chira can thuc cta bién so.

1.2. Cac dinh ly. (Cdc dinh Iy sau lam co so cho viéc gidi phwong trinh vo ti).

=[g(x)*"

2k+1

1.2.1. Pinh ly. f(x)=g(x) & [f(x)]
1.2.2. Dinh Iy, 2%/ f(x) = g(x) & f(x) =[g()*"
1.2.3. Dinh Iy. 2/ £ (x) =2*g(x) & f(x) = g(x)
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g(x)=0

1.2.4. Dinh 1y. % =
mhly. ¥/ f(x)=gx) < {f(x) [P

1.2.5. Dinh Iy. YT = 4g(0) & {f (x)20v g(x)20
f(x)=g)

(Vi k 1a s6 tu nhién khéc 0).

Viéc chirmg minh cdc dinh 1y trén hét sirc d& dang nho tinh chét cia lily thira va cin thirc.
Ching t6i danh cho ban doc.

2. Cac phuwong phap giai phwong trinh vo ti
2.1. Phwong phap nang lén liy thira
Vi du 1. Giai phuong trinh

Vx+3=3x-1 (1)

Gidi.

X2
(1) 3
3x2-7x-2=0

Vay, phuong trinh c6 mét nghiém la x=1.

Vi du 2. Giai phuong trinh

Vx+3-7-x=+/2x-8

Gidi. D¢ cic can bac hai c6 nghia ta phai c6 di€u ki¢n

2x—820
T—-x20 ©4<x<7.
x+320

Ta cod

Jx+3-+7T-x=+/2x-8

& \2x-8+T—x=/x+3
S2x—-8+22x-8)(7—x)+7T—x=x+3
S \J2x=8)(T-x)=2
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& (2x-8)(7T-x)=4
& 2x"+22x-60=0

o XX —11x+30=0

{x=5
=
x=6

Ca hai gid tri ciia x déu thoa min diéu kién trén. Vay, phuong trinh da cho c6 hai nghiém
x=5,x=6.

Vi du 3. Giai phuong trinh

-2 +4x+5+1-x% =2
Gidi.
Diéu kién: —1< x <1(%)

Néu binh phuong hai vé ctia phuong trinh ta s& dua dén phuong trinh bac cao, do d6 chuyén
hang tir thir hai sang vé€ phai ta duoc

N=x?+4x+5=2=A1-x"

V6i diéu kién —1< x <1 thi vé phai ctia phuong trinh trén khong 4m nén binh phwong hai vé
cua phuong trinh ta dugc phuong trinh twong duong

—X* +4x+5=4-4J1-x" +1-x

sAl-x* =—x

{xSO {xSO J2
L=

Sx=—.
1-x*=x’ 2x2 =1 2
Gid tri cia x thoa man diéu kién (*):

2
Vay, phuong trinh da cho cé mét nghiém x = —%.

Vi du 4. Giai phuong trinh

¥ —1=—x* —4x+5
Giii.
V¥ =1 ¢6 nghia khi va chi khi x >1. Dé binh phuong dugc hai vé ta cin dit didu kién cho vé
phai khong am, ta c6
—x’—4x+52>0
= (x—l)(—x2 —x—S) >0
< x<l1.

Nhu vdy, nghiém ctia phuong trinh chi ¢6 thé x =1. Ta thir dugc phwong trinh nhan x=1 lam
nghi€ém. Vay, phuong trinh c6 mot nghiém duy nhat 1a x=1.

Vi du 5. Giai phuong trinh
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Ix+14+3Bx+1=Yx-1 (1)
Gidi. (1) o (Yx+1+Bx+1) =x-1
& 4x+2+33(x+1) Gx+1) (Va4 T+Ba+ 1) =2-1 ()
& Y(a+1) (Bx+1) (Fa+1+Bx+1) = —x-1 3)

Thay /x+1+3/3x+1 boi Jx—1 vao (3) ta dugc phuong trinh hé qua

H(x+1)(Bx+1)/x—1=—-x—-1(4)

& (x+1)(3x+1)(x—1) =—(x+1)’

S xX+x=0

{x=0
~
x=-1

Thtr lai thi chi ¢6 x =—1 thoa phuong trinh (1). Vay, phuong trinh (1) c6 m{t nghiém la
x=-1.

Chii y. T4t ca cdc phép bién d6i déu 1a twong duong, chi tir (3) dén (4) 1a phép bién doi hé qua,
tire 12 phép thé Y x+1+3Y3x+1 boi Vx—1.

Chiing ta thir phan tich dé thiy o khi thé J/x+1+3x+1 boi Jx—1 khong phai 1a phép
bién ddi twong duong. Dé cho gon ta dat u=/x+1,v=3Y3x+1, r=yx—1. Lic d6 ta c6

u+v=t (1)
o (u+v) =7 )
S +v +3uv(u+v) =1 3)
Thay u+v =t vao (3) ta dugc

w+v: +3uve =¢° 4

Ching ta khang dinh (4) 1a hé qua cua (3) va phép bién ddi tir (3) dén (4) khong lam m¢ rong
tap xdc dinh nén (4) phai dugc bién dbi thanh dang

(u+v—-1).A(x)=0
Nghi€ém ngoai lai XuAt hié€n chéc chin 1a nghiém cua phuong trinh A(x) =0.
Ta co
4 o +v +3uvt—1=0

S U+v—D[w—-v) +v+)*+t+u)’]=

Tré lai ban dAu ta c6 A(x) =[x +1=3x+ 1)+ RBx+1+Yx =1+ Rlx=1+Ix+1)?]
RO rang x =0 la nghiém cua phuong trinh A(x) =0.

Qua bai toan nay, ching ta thdy c6 nhiing phép bién d6i phuong trinh tuéng nhu 1a phép
bién ddi twong duong nhung thuc chat 1a phép bién d6i hé qua.
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2.2. Phwong phap dit 4n phu
Vi du 1. Giai phuong trinh
4x* —12x—5y4x" —12x +11+15=0 (*)
Gidi.
Pit 1 =4x’ —12x+11
Diéu kién: >0
Khi d6 phuong trinh (*) tré thanh

r=1

t?=5t+4=0 c{
t=4

Voir=1tacd

VAX' -12x+11=1 & 4x"—12x+11=1
& 4x* —12x+10=0.
Truong hop nay phuong trinh v nghiém.
Véit=4tacd

Vax* —12x+11=4
& 4x* —12x+11=16
& 4xT—12x-5=0

x_3+\/ﬁ

[\

34414 | 3-14
hoac x 5

Vay, phuong trinh da cho ¢6 nghiém 1a x = 5

Vi du 2. Giai phuong trinh

Srx+J6—x - J3+x)(6-x)=3(1)

Gidi.
Cdch 1.
U 3+x2>20
biéu kién: <&=-3<x<6
6—x2>0

v=+46—-x20

Ta c6 hé phuong trinh theo u va v

. {u =3+x2>0
bat
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u+v—uv=3
s,

u +v=9
Pit S=u+v,P=uv;S>0;P>0,S*—4P>0.
Khi d6 (*) tré thanh hé

S—P=3 P=S5-3 S=-1 (§=3
= = A\
§?-2P=9 §*-285-3=0 P=—4 |P=0.

, L S=3
Chi c6 P thoa diéu kién.

S=3
Vi {P 0 thi u, v 1a nghiém cua phuong trinh

#-3t=0 o {

Khi d6 ta cé
[VB+x=0
{\/E =3 x=-3
rx=3 @ L =6
{JE =0
Vay, phuong trinh da cho c6 nghiém 1a x =—-3 hodc x =6.
Cdch 2. Pat

t=v3+x+vJ6—x 20

=1 =9+2J3+x)(6—x)

2 J—
o JGrn6-—x =" 29
(1) tré thanh phuong trinh theo bién 7

=9

t 3

Tanhin 1 =3=>+/3+x +1/6—x =3, diéukién —3 < x < 6. Binh phuong hai vé ctia phuong trinh

taduoc \/3+x)(6—x) =0 x=-3vx=6.
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Vay, phuong trinh da cho c6 nghiém 12 x =-3 hoac x=6.
Vi du 3. Giai phuong trinh

23(1+x)" +331-2* +3/(1-x) =0 (1)

Gidi.

Vi x =—1 khong la nghiém, nén chia hai vé ciia (1) cho J(x+ 1) ta dugc phuong trinh

2+3,/ +53 1 x —O
1+x 1+x

Pit 1 = 5/1‘? Ta c6 phuong trinh > +3t+2=0 (2)
+x

5 =-1
r=—
?) @L_ , I+x
= 5l—x__2
I+x
I=x__,
I+x 33
= 1— @X——a.
o3
I+x
A . . A1 33
Vay, phuong trinh c6 nghiém la x = =

Vi du 4. Cho phuong trinh chira tham s6 m
2(x* —2x)#/x —2x-3-m=0 (1)

Tim m dé phuong trinh c6 nghi¢m thudc doan [4;5].
Gidi.
Pt 1=~/x>—2x-3, xe[4:5]
Ta ¢6 phuong trinh 212 +1+6-—m=0 & 2t> +t+6 =m(2).
Véi xe [4:5] thi re | 5:24/3 |. Tir d6 (1) c6 nghiém thuge doan [4:5] = (2) ¢6 nghiém
thudc doan [\/g, 2\/5] < Minf (t) <m < Maxf (t)

1el\5:243] relV5:243]
voi f(t)=22+1+6.Taco f'(1)=2t+1=01 :—%e [/5:24/31.

F(3)=16+45, F(2/3) =30+24/3.

Nhu vay, (2) ¢6 nghiém thudc doan [ﬁ 243 ] khi va chi khi 16++/5 <m <30+ 24/3.
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Vay, gid trj m cAn tim 12 16++/5 <m <30+ 24/3.
Vi du 5. Giai phuong trinh

X +1=232x-1 (1).
Gidi.
Pit 1 =32x—1=1 =2x—1, (1) trd thanh x* +1=2r = x* =2 ~1. Nhu viy ta c6

' =2r-1
=X -1 =2(t—x).

Twr d6 ta c6 hé phuong trinh

\ X +1=2r
{x +1=2¢

= 2
X' =1 =2(t—x) (X—t)|:(x+£j +§t2+2:|:0
Y 4
{t=x —1+4/5
& T

s =x=1lvx=
x =2x+1=0

Vay, phuong trinh da cho ¢6 nghiémla x=1v x =

~1£+/5
—
Vi du 6. Giai phuong trinh

+dx+5=5 (1).
Gidi.

Pit t=Vx+520—> ¢ =x+5

t=—x20
X +t=5 x*+t=5 X =x-5=0
=) e & &
P —x=5 |(x+1)(x—1+1)=0 t=x+1
| X +x—4=0
[[x<0
1421 1-+/21
X = X=
=3 2 =3 2
x2-1 _—1+17
x_—1J_rJﬁ 2
L 2
1-+/21 —1+~/17
Vay, phuong trinh da cho c6 nghiémla x= fvxz 2\/7.

Vi du 7. Cho phuong trinh
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VAt x +Ja—x+16—x =m(1)

Tim m & phuong trinh dé cho c6 ding hai nghiém.
Gidgi. bat t =vV4+x+V4—x20;-4<x <4,

t* -8

— 12 =84+ 2V16—x* = 16—x =

(1) tr& thanh 2 +2¢ —8 = 2m.
Xéthamsé 1 = h(x) =/4+ x +/4—x;—4< x<4

1 I NJd—x—-+4+x

Warx Wa—x 2d-xfa+x
H(x)=0 & x=0;h(—4) = h(4) = 2+/2; h(0) = 4.

h(x)=

Nhu vy xe [—4;4] = e [24/2;4].

Ta c¢6 nhan xét: Khi ¢t =4 thi phuong trinh # =4+ x ++/4—x c6 mot nghiém x, khi

2\/§St<4 thi phurong trinh t=~d+x+/4=x c6 hai nghiém x.

Xéthamsd f(t)=1"+2t-8

F(t)=2t+2=0t=—1¢[2/2;4]. Hims§ f(r)=1>+2¢—8 ddng bién trén [24/2;4] nén
dudng thang y =2m cit dd thihamsd y = f(¢) =¢> +2¢—8 trén [2/2:4] nhiéu nhat tai ding

mot diém.

Mt khic ta cé f(242) = 4/2; £(4) = 16. Két hop v6i nhan xét trén thi phuong trinh (1) ¢6 hai

nghiém khi va chi khi 442 <2m <16 hay 22 <m<8.

Vi du 8. Cho phuong trinh

2(1+x) /1+x /1 X oam=0
1—x 1+ x

Tim m dé phuong trinh c6 nghiém.
Gidi.

Diéu klen x| <1.

Dtt—‘}l—i_x ‘fl X >0, Suy ra
1-x I+x

/1+x /1 X 1+x 1 X 2(1+x)
1-x 1+x 1+x 1-x*

- 2(1+x7)

2
—o=r-2
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Phuong trinh (1) c6 dang

_ 42
P rmi+2m—2=0em=—" +2:f(t).
r+2
. ,  n N V. n A e e, N Z —t2+2
Phuong trinh (1) ¢6 nghiém khi va chi khi m thu¢c mién gia tri cia ham s6 f(¢) = 5 122,
+

P —41-2
Tacé f(1)=—— "2

TR 0,V? 22 = ham s nghich bién.
I+

f(2)= —%, lim f(¢) =—oco. Vay, phuong trinh (1) c6 nghi¢m khi va chi khi m < —%.

2.3. Phwong phap lwgng giac hoa

Trong mdt s truong hop, néu ching ta dit 4n phy boi cdc ham s6 Iwong gidc, thi viée giai

quyét bai toan tré nén d& dang hon. Kién thirc cAn nh¢ nhu sau.
+ Néu trong phuong trinh, diéu kién cia an x 1a —k < x <k, k >0 hay phuong trinh c6 chira

Vk* —x* thidat x=ksint,ze [—g;g]; hodc dat x =k cost,t e [0;7].

+ Néu trong phuong trinh, diéu kién ctia an x Ia |x| 2 k,k >0 hay phuong trinh ¢6 chira

o=k thidat x=——:re 105 o ); hoie dat x=——re [-X;0)u0; .
cost 2 2 sint 2 2

+ Néu trong phuong trinh, 4n x nhén moi gié trj thudc R hay phuong trinh ¢6 chira v/ x* + &> thi

dat x=ktant,te —E;E )
22

Ngoai ra, tily timg trudng hop, ciing ¢6 thé dit x = cos” #;x =sin’t, ...

Sau déy ta xét mot s6 vi du.
Vi du 1. Giai phuong trinh

1+§\/x— 2=Jx+1=x (1)
Gidgi. Diéukién: { x>0 & 0<x<1.

Pit x=cos’1,t€ [o;g]. Khi d6 phuong trinh (1) duoc bién d6i vé dang

1+§\/c0s2t—cos4t —Jeos? 1 +/1—cos?t

<3+ 2|sintcos t| = 3(|cos t| + |sin t|)

< 3+2sintcost =3(cost+sint).
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2
- . . u- —1
bat u=sint+cost,1<u S\/Z,smtcost:T.

=1
Ta c6 phuong trinh 3+u” —1=3u @u2—3u+2:0«:{”

Ta chon u =1:>sint+cost=1<:>\/§sin(t+g)=1<:>sin(t+g)=

t=k2n
t:g+k2nk;kez
Vite[O‘E] nén ta chon = 2= FEeo 0=l
7 ' t=g x=coszg=0.

X
Vay, phuong trinh da cho c¢6 hai nghi¢ém la {
X

Vi du 2. Giai phuong trinh

\/x—\/xz—l +\/x+\/x2— =2 (1)

Gidi.

=120

u=2.

1

V2

Pidu kién: {x—+x*-120 & x>1. Patx =_L,te (0;2). Khi d6 vé trdi ciia phuong trinh (1)
S

int 2

x+Vx2=1>0

dugc bién doi ve dang

1 1 1 1
el
sint st sint st

1 1
=,——cotr+,|—+cot?

sint sint
_\/1—c0st+\/1+cost
sint sint

. t t

2sin® — 2cos’ —

.t t Lt t
2sin —Ccos — 2sin —cos —
2 2 2

2
:‘{tan£+‘fcot£ >2
2 2

(Theo bét dang thirc Cosi)

126



VIETMATHS.NET

Do d6 phuong trinh (1) tuong dwong vé6i didu kién dé déu bang xay ra

Vay, phuong trinh d4 cho ¢6 mot nghiém duy nhat Ia x=1.
Vi du 3. Cho phuong trinh: {/x* +1—/x =m (1)

Tim m d& phuong trinh d cho c6 nghiém.

Gidgi. Diéu kién: x>0. bat x=tant,te [0; g). Ta ¢, phuong trinh (1) tr¢ thanh

1 1—+/sint
\4/tan2t+1—\/tan =m& —Jtantr=m&sS —=m
\/cost \Ccost

1—A/sint _sinzA/sint —1

Xéthamsd f(t)=———, f'(t) =
\Jcost V2sint.cost

Suy ra ham s6 ludn ludn nghich bién trén khoang (0;%). Mat khéc ta c6

<0,Vie (o;g),

2
t .t
- Jsinr .. (1=sint) st (cosz—smzj JJcost
m——— =1lim lim

li

LN T \Jsi ki t .o 1 :
>3 N COSt r—>2cost(1+ s1nt) HZ(COSZ2—Sln22j(1+‘/81nt)

cosi — sini vJcost
) 2 2
=lim =0,

T t .t N
2 (cos2+sm2j(1+\/smt)

va £(0)=1, nhu vy mién gid tri cia ham sb f(r),z€ [o;g) fa T, = (0;1].

Vay, phuong trinh da cho ¢6 nghiém khi va chi khi 0 <m <1.
2.4. Mt s6 phwong phap khac
Vi du 1. Giai phuong trinh

x42—x2 =242 —2x+2

Gidi. Didukién: x++2-x> >0.
Tacod

2N =2x+2 = 2J(x=1)2+122

Dau “=" xayra & x = 1.
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x++2—x> <2.Déu“="xdyra < x=1.

x+42-x" =2
Phuong trinh (1) < s x =1

2 =2x+2=2

Vay, phuong trinh ¢6 mot nghiém duy nhét x =1.
Vi du 2. Giai phuong trinh

Jx+adx—4 +x—ada— :% 1)

Gidi.

Ta cod

x+4Jx—4:(Jx—4+2f
x—dx—d=(Vx—4-2)

Phuong trinh (1) twong duong voi
=2 +2+[Vx-a-2=2

Diéu kién: x>4. Tacé
J_4+2>0:>\\/—4+2\ Vx—4+2

Vx—4-2; x=>8
2—/x— 4<x<8.

x4
Vi vay
2J§f_:§, x>8 (2)
4==, 4<x<8(3)

Giai hai phuong trinh (2)va (3) ta dugc x =8 1a nghiém cua (1).
Vi du 3. Giai phuong trinh

—\/3x =1-x (1)

N3x—
Giai.

Déuh@ux>%

(1) & ¥ =3x+2=(1-2)V3x-2 & (x-1)[ (x=2) +3x=2 | =0
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x=1

|:X—1:0 <2 |
~ ~ = ~x=1.
Br—2=2-

* * {3)(—2:(2—)()2

Vay, phuong trinh ¢6 mot nghiém duy nhét x =1.
Vi du 4. Giai phuong trinh

(4x—1)Vx*+1=2x"+2x+1 (1)
Gidi.
Dit =X’ +121= =" +1= (1) & (dx-1)1 =217 +2x -1

<:>2t2—(4x—1)t+(2x—1)=0<:>t:% (loai)v t=2x—-1< x> +1=2x-1

1
le XZE 4
=N 2 =N (:)ng.

4
X +1=(2x-1) x:O\/x:E
A S A z 4
Vay, phuong trinh c6 mot nghiém duy nhat x = 3
Vi du 5. Giai phuong trinh

x+2\/7—x :2\/x—1+\/—x2+8x—7 +1

Giii.

Piéu kién: 1< x<7

Ta cé

x4 27— x = 24x—1+—x* +8x-7 +1

& (=D -2Vx—1+27—x —[(x=1)(7-x) =0

& (x—-1)-2x—1+2J7T—x =Jx=1J7-x =0

e Va=1(Vx=1-2)-V7=x(Vx-1-2)=0
& (Va-1-2)(Va-1-7-x)=0

Jx-1=2 x=5
‘:’L—w—‘i{ét

So véi diéu kién, ta c6 nghiém cta phuong trinh [a x=4v x=35.

Vidu 6. Tim m dé phwong trinh

Ix*=13x+m+x-1=0

c6 ding mot nghiém.
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Gidi.

xt=13x+m+x—-1=0=Yx" =13x+m=1—x

x<1 x <1
= = 3 )
x=13x+m=1-x)" —4x+6x"+9x+1=m
Xét ham s6

f(x)=—4x"+6x* +9x+1,x<1
f(x)=—12x" +12x+9
1
X=——

F=0e 2

x=—

2

Bang bién thién

Dua vao bang bién thién ta dugc gid tri m can tim la

3
m=—=

2
m>12.

Vidu 7. Tim m dé phuong trinh

Jx—3-2Jx—4 +Jx—6Jx—4+5=m (1)

c6 ding hai nghiém.
Gidi. Phuong trinh (1) chinh 1a phwong trinh hoanh d6 giao diém ciia d6 thi ham s

yzx/x—3—2\/x—4 +\/x—6\/x—4+5 va duong thing y = m.

Pit 1 =x—4>0. (1) trd thanh V7> =2 + 14+ =61 +9 =m < |t =1+ |t =3| = m.(2)
Ta c6 nhan xét rang, ing véi mdi ¢ > 0 thi phuong trinh 7 =+/x—4 cho ta mot nghiém x. Do d6
(1) c6 ding hai nghiém x khi va chi khi (2) c6 ding hai nghiém ¢ > 0.

Xéthamsd f(1)=|t—1+[=3,t20
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=2t +4; 0<r<l1
f()=42; 1<1<3

2t —4; t>3
V& d6 thiham sé £ (1), ta duoc phuong trinh da cho ¢6 diing hai nghiém khi va chikhi 2 < m < 4.
7()

[N R
wb---——
-

0

Vi du 8. Tim m dé hé phuong trinh sau c6 nghiém

\/2x2+1+\/;=m
x—\/§=0

Gidi. Diéu kién: x>0,y >0.
V2 +1+y=m  [\2 +1+x=m )
=
N yes

Hé phuong trinh ¢6 nghi€ém khi va chi khi phuong trinh (1) c6 nghiém x > 0.
Xét ham sb f(xX)=v2x"+1+x;x>0.
2x

O mm

+1>0,Vx>0= f(x) dong bién. Bang bién thién cia ham s6 £ (x) nhu sau

X 0 +oco
f'(®) +
oo
f(x) /
1

Vay, hé phuong trinh c6 nghiém khi va chikhi m>1.
Vidu 9. Tim m dé phuong trinh
Nx+Vx+12 =m5—x +J4—x) (1)

¢6 nghiém.
Gidi.

Diéu kién: 0< x < 4.
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(1) & x+Vx+12)V5-x-Vd-x)=m

Xét ham sd y = f(x) = (xx +Vx+12)(/5—x =4 —x) = h(x).g(x) c6 tap xéc dinh I
D=1[0;4].

Nhan xét ring h(x) = xv/x ++/x+12 ddng bién va khong am trén D.

Ham s§ g(x)=+/5—x—v4—x c6 g'(x) = zvf/;x_\/“:_x >0,Vxe D = ham sb
—X. —X

g(x)=~/5—x —+/4—x dong bién trén D va ciing thiy ring g(x) khoéng 4m trén D.

Nhu vay, ham s& f(x) déng bién trén D.
Vay, phuong trinh c6 nghiém khi va chi khi
FO)<Sm< f(4) o 23(/5-2)<m=12.
Vi du 10. Tim m dé phuong trinh

C6 nghi¢m x> 0.

Gidi.

. 11 / 2
Xéthamso y= f(x)=x+—+ 4+—§,tacé
2x X

L 1L 14 28T -1 4728

y=1
2x° 3 2x3\xr+7

V=022V +T -1 +7-28=0:Diat r = + 727 = 2 =12 =7

—4+2

Tacod 2(> =7t —11t-28=0< 2 =25t—28=0t=4vi= SR

Do tZ\ﬁ, néntachon r=4=x=3:

lim f(x) = lim x+£+‘/4+2—§ oo, lim f(x) = lim | x+ -+ /4+2—§ =0,
x—0 x—0 2x X X—>+oo X—>+oo 2x X

. i . 11 2
f(3):1?5. Nhu vAy mi€n gid tri ciia ham so y=x+2—+1f4+—§ trén (0;+0) la
X X

T, = [1?5 ;+00). Vay, phuong trinh da cho ¢6 nghiém x >0, khi va chi khi m > 1?5

§2. BAT PHUONG TRINH VO Ti
1. Pinh nghia va cac dinh ly
1.1. Dinh nghia
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Bat phuong trinh v ti 1a mot bat phwong trinh ¢6 chira 4n dudi ddu cin thirc. N6i khéc di
dé 1la mot bat phuong trinh c6 dang f(x) >0, (hoac f(x) <0, f(x) =0, f(x) £0), trong d6
f(x) 1a ham sb c6 chira can thirc ciia bién s.

1.2. Céc dinh Iy
1.2.1. Binh ly. 24/ f(x) 2 g(x) © f(x) = g% (x).
1.2.2. Dinh Iy. 24/ f(x) < g(x) © f(x) < g% (x).

{g(x) <0
>0
1.2.3. Dinh Iy. %/f () > g(x) & f
{g(x) >0
f)2g™(x)
f(x)=0
1.2.4. Pinh Iy. %/£(x) < g(x) &1 g(x)20
) <[g)*

2. Céac phwong phap giai bit phwong trinh vé ti
2.1. Phwong phap nang liy thira
Vi du 1. Giai bat phuong trinh

V2—x>T—x—-3-2x

Gidi.
2—x20 x<2

Pidu kién: {7-x>0 <& {x<7 @xé?(*)
3-2x20 | -3

Ta co

V2—x>NT—x—-3-2x
SV2-x+J-3-2x>7—x
& 2-x+22-x)(-3-2x) -3-2x>7—x

SA2xP—x—6>x+4

x<—4 x=>—4
= 2 v 2 2
2x"—x—-620 |2x"—x—-6>(x+4)

x<—4 >4
= xé—gv[?<—2
>0 x>11
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x<-4v-4<x<-2
S x< -2

Két hop voi diéu kién (*) thi nghiém ctia bit phuong trinh da cho 1a x < 2.

Vi du 2. Giai bat phuong trinh

P 123222 +1

Gidi. Lap phuong hai vé ciia bit phuong trinh di cho ta dugc bat'phwong trinh twong dwong

3 —122x2+1
s xP-2>0
xS—Ji

=
xZJi

xS—JE
xZJE

Vay, nghiém ctia bat phuong trinh da cho 1a

Vi du 3. Giai bat phuong trinh

Vx*-16 5

+Vx-3<

vx—3 x—3

Gidi. Bit phuong trinh di cho tuong duong véi

x=>4
Jxi—16+x-3<5

x>4

=
Vx*—16<8—x
4<x<8

=
22 —16< (8—x)*

4<x<8
= & 4<x<5
x<5

Vay, nghiém cta bat phuong trinh da cho 14 4< x < 5.
Vi du 4. Giai bat phuong trinh

Jox+1—~/8x <2x+3 —Jdx+2

Gidi. Diéu kién:
6x+12>20

8x=>0
S x200%)
2x+320

4x+2=20

Khi d6, bat phuong trinh da cho tuong dwong véi
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Jox+1+/ax+2 <2x+3+-/8x
S 10x+3+2V6x+1/4x+2 <10x+3+2/2x+3/8x

2457 +16x+2 <\16x% +24x

S 4x*—4x+1<0

1
S X=—.
2

X :% thoa didu kién (*). Vay, bat phuong trinh da cho c¢6 nghiém duy nhét la x = %
Vi du 5. Giai bat phuong trinh

2
Jl+x+1—x sz—% (1)

Gidi.
Diéu kién d€ cdc can bac hai cé nghia la —-1<x<1.

Khi d6 vé phai cua (1) cling khong 4m, do d6 binh phuong hai vé cua bat phuong trinh da cho
ta dugc bat phuong trinh tuong duong

4
X

2+ 201-x" <4—x"+—
16

4
<:>f—6+(1—x2)—2\/1—x2+120

4
<:>f—6+(\/1—x2—1)220.

Bét phuong trinh cudi lu6n ding.
Vay, nghiém ctia bt phuong trinh 13 —1< x<1.
2.2. Phuong phap dit 4n phu
Vi du 1. Giai bat phuong trinh

J5x% +10x+1>7-2x—x2
Gidi.

Dit 1 =+/5x* +10x+1 > 0. Bat phuong trinh tré thanh

S +5t-36>0
t<-9

PR
t>4

Vitr>0,néntanhin t>4,tacd
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