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THEO CHUONG TRINH VA SGK MOI
O hoc ki II nam 16p 10 cac em hoc sinh ¢6 hoc vé
bat phuong trinh (BPT). Day la dang todn doi hoi
k¥ ning tinh toan phai tot. Hon nita, néu ching ta
khéng nam viing mot sb ky thuat thi khi giai ta s&
1am cho bai toan phirc tap thém. Trong bai viét nay
chung t6i xin gidi thiéu dén cac em mot chuyén dé
nho nay vé cach giai mot sé bat phuong trinh.
1. Ky thuit dit in phu
Bai 1. Gidi bat phirong trinh:
(et dWr—2+—— > 2(3x—4) ().

XN X

Loi gidgi. Didu kién: x> 2.

(1) & (¢ +dx)/x* —2x +8> (3x* —4x)V2x .
Pit a =+/x* —2x;b=~/2x . Suy ra:

X +4x=a’>+3b*; 3x* —4x=3a" +b°.
BPT trén tré thanh:
(@* +3b")a+8>(3a’ +b*)b

<:>82(b—a)3 S2>b—ao2x <X —2x+2
S <X = 2x+4+4x* = 2x

& (x=2) +4Vx* —2x 20 (ludn dang).
Viy bit phwong trinh c6 tip nghiém la:
S=[2;+00).
Bai 2. Gidi bat phirong trinh:
x =3x7 +5x—22(x2 —3x+2)m.

Loi gidgi. Dicu kién: x <

1
>

(e (x-1) = (1-2x) 2 (¥ =3x+2)v1-2x
biat a=x-1;p=+1-2x . Suyra:

a<0;b>0 va x*-3x+2=a"—a.

BPT trén tr& thanh:
@ - 2(a’ -a)b<(a' —a’b)+(ab-b")20

& a*(a-b)+b(a—b)>0

& (a-b)(a’ +b)20 (ludn ding).

Vay BPT (1) co6 tap nghiém la: S = (—w;%} .

Bai 3. Gidi bat phirong trinh:
1+\/ﬁ(\/ﬂ—3\/ﬁ)3 >0 ().

Loi gidgi. Didu kién: x>1.

Pata = \/ﬁ;b = \/ﬂ Suy ra:

b* —24* B

a>0;b>+2 va 1.

BPT trén tro thanh:
b* -2d4*

2
1+a(b—3a)320c>( J +a(b-3a)’ >0

)
PN {1—2(%}2} +4%(1—3%)3 >0 (2).
Pat t = %. Pidu kién: > 0. BPT(2) tro thanh:
(1-27) +4r(1-3) 20
PN (2t—l)[t(52t2 —28t+6)+1] >0

<:>2t—120<:>t2%.

Véi tZ%:Z\/x—l2@©4x—422x<:>x22.

Vay BPT(1) ¢6 tip nghiém la: S =[2;+00).
Bai 4. Gidi bat phirong trinh:

(2x—1)Vx+4—(2x+1)Jx -4 <16.
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Loi gidgi. Didu kién: x > 4. BPT twong dwong voi:

2x(Jx+4—Jx—4)—(Jx+4 +\/x—4)§16.
Pat 1 =x+4—x—4>0=Jx+d+ x_4=§
:>4x=(M+\/ﬂ)2 +(m_m)2

z%-HQ.

Do d6 BPT trén tré thanh:

%(%+t2jt—§ﬁl6<:>t4 321 448<0

& (-2)'(1+2) +8|<0 =2,

Véi t=2, ta co:
\/m—m:ZCM/m:x—Z@x:S.

Vay BPT c6 tap nghiém S = {5}

Bai 5. Gidi bat phwong trinh:

4x(\/2x+3 —\/2x—3)§(\/2x+3+\/2x—3)

3

N 3
Loi gidgi. Bieu kién: x > >

Dt 1=v2x+3+42x-3>0=+2x+3-2x-3 =?

= 8x=(v2x+3 +\/2x—3)2 +(\/2x+3—\/2x—3)2

36
=t2 +t—2.

Do d6 BPT trén tré thanh:
l@w]ﬁsf <1 -3 -108>0
2\ ¢ t
<:>(t2—6)(t4 +37 +18)zo@tzJ€.
Vi 126 =>2x+3+/2x-3>/6

S A4 =9 +2x-32>0 (¥).

Do d6 BPT(*) luén dung Vx > %

Vay BPT c6 tap nghiém S = {%, + ooj.

2. K¥ thuat 4n phu khong hoan toan
Bai 6. Gidi bdt phwong trinh:
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(x+6)(\/m_\/ﬁ)—2m
>2x" +x—-6 (1).

Loi gidgi. Didu kién: x>1.

bat t=ﬁ—m. Piéu kién: 7> 0. Suy ra:
£ =2x+1-20x +x-2

= -2 +x-2=¢-2x-1.

BPT(1) tro thanh: £ +(x+6)—(2x> +3x-5)20
S (t—x+1)(1+2x+5)20
St—x+120 (vi t+2x+5>0Vx>1).

V6i t—x+120=~/x+2-/x—1>x-1

Sx+2 2(x—1)+\/m

o x+2>(x-1) +2(x-D)Vx—-T+x-1

& (x-1) +2(Vr-1) 320

SVx-1<1l<x<2.

Doi chiéu voi dicu kién, ta dugc tap nghiém cua

BPT la: S=[1;2].

Bai 7. Gidi bat phwong trinh:

2(\/ﬂ+ﬂ)+mzle+4x4 (1).

Loi gidgi. Didu kién: —1<x<1.

bat t=m+\/ﬁ. Diéu kién: >0

2
=2 =2+201-x" =>1-x° :%.

BPT(1) tré thanh:
t2_2 2 2 2
2t+TZZx +4dx—-1<t"+4t>4x" +8x

&1’ +4124x" +8x < (1 -2x)(1+2x) +4(t —2x) >0
& (t-2x)(1+2x+4)20

St—2x20 (Vi t+2x+4>0,Vx>-1).

Véi t22x = J1+x +/1-x = 2x (2).

THI1: —1< x<0 (thoa bat phwong trinh (2)).
TH2: 0<x<I.

2x* —1<0
Q) eVl-x* 22 -1 [2x2 =120
4x* —3x* <0



A
=
A

3

So v&i diéu kién, ta duge: 0< x < EX

Két hop ca hai trudng hop, ta dwoc tip nghiém cia

BPT dachola S= {—l;g} .

Bai 8. Gidi bdt phwong trinh:
xm+(x71)m2172x.

a=+x"+1
b=+x*-2x+2

Loi gidi. Dit {

2 g2
3a2—b2=2x—1:x=a—b+1.
BPT trén tro thanh:

2 2 2 2
a —-b +1a+a -b —1b S b g
2 2

(@’ =b*)(a+b)+(a=b)22(h’ -a’)
( )(a+b) +2(a —bz) (a b)Z

o (a-b)(a+b+1)20a-b>0

<:>\/x2+12\/x2—2x+2<:>x2+12x2—2x+2

S x> —.
2

Vay BPT c6 tap nghiém S = E;+oo).

3. K¥ thuit nhan lwgng lién hop cé danh gia
Bai 9 (Pé thi PH KD nim 2014). Gidi bdt phirong
trinh:

(x+D)NVx+2+(x+6)Vx+7 2 x" +Tx+12 ().

Loi gigi. Didu kién: x+2>0 & x> 2.

M) (x+1)(Vx+2=2)+ (x+6)(Vx+7 -3)
>x” +2x—8
x=2 x=2

<:>(x+l)—\/m+2+(x+6)—\/er3
Z(x—Z)(x+4)

x+1 N x+6
Jx+2+2 Jx+7+3

<:>(x—2)[ —(x+4)}20 ).

Ta co:
x+6

Nx+7+3

x+4 Vx>-2.

x+1 N x+6 < x+2 N
NX4+242 Jx+7+3 AJx+2+42
x+2 x+6 5S5x+18
< + =
2 3
Suyra: (2) < x-2<0< x<2. So vdi didu kién,

ta nhdn —2<x<2. Vay BPT c¢6 tdp nghiém la
S= [—2;2] .
Binh ludn. Day 1a mét bai BPT dep, hau nhu céac
em kha gioi déu bién d6i dugc vé BPT(2), dén day
thi da s6 cac em vudng vi khong biét cach danh gia.
Mot sai
x+1
Jx+2+ 2
dung khi x+1<0. O day ta chi can dé y tinh chat
don gian sau:

lAm pho bién khi ta danh gia

x+1 ,Vx>-2 vi diéu nay khong

b
Cho aeR;a<b,c>0 th g<—,
c c
tinh chat nay ding dé danh gia cing mau duong cac
phan thire khi tir vira 4m vira duong. Van dung dé
dénh gia x+1 < x+2 Sx+2

Nx+242 Jx+2+2 2

danh gia mau chot dé gidi hoan chinh bai toan.

, day la

Bai 10. Gidi bdt phuong trinh:

(x+1)Bx—1+(Bx-1)Vx+123x> +2x-9 ().

Loi gidgi. Didu kién: x> 1.

()& (x+1)(Bx—1-2)+(3x-1)(Vx+1-2)
> (x-3)(3x+3)

x-3

Ve
2(x—3)(3x+3)

+(3x—1
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3x-1
x+1+2

(x+l)
(e-t141) 43
3(x+1)

)

(33x 1+1

~3(x+1)|20(2).

@(x—3 5
< 3(x+1)

2 b
+3 3

Ta co:

3x—-1 <
Vx+1+2

Suy ra:
3(x+1) 3x-1_5(x+1)

) + <
(Ba—T+1) 43 Na+l+2 2

Do d6: (2) = x—-3<0< x<3. So vé6i diéu kién,

3(x+1) 3(x+1)'

<
Vx+1+2 2

< 3(x+1).

ta dugc: —1<x<3. Vay BPT co6 tip nghiém la
S= [—1;3].
Bai 11. Gidi bat phwong trinh:

Nx+7+x*=2x-3<4x-2.

A 1
Loi gidi. Diéu kién: xZE. BPT da cho tuong
duong voi:

S xP=2x-3+x+7-4x-2<0

x+7-4x+2

X -2x-3+ <
Vx+7 ++/4x -2

Véi le,tacc'): x+12E va

2 2
(Va+7 +ax—2) =5+ 1)+ 2+ D(Ex—2)
:>(\/x+7+\/4x—2)22 (x+1)>§
:>\/x+7+\/4x—22\/§.
Suy ra: (x+1)(\/x+7+\/4x—2)2%\/§>3
Do d6: ()= x-3<0< x<3. Vay BPT co tap
nghiém la S=[%;3]

Binh lugn. Khi xét ham so
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f(x)z(x+1)(\/m+\/4x——2)—

ta thiy f(x) dong bién trén |:%;+ ooj nén suy ra

1 3 5 1
>l D23 2 550 e Liv oo |,
/(%) f(z) 2\/2 xe[z OOJ
tir 6 ta co: (*) <> x—3<0 <> x<3.

Bai 12. Gidi bat phwong trinh:

N (\/172)8 f\/2x71)§17x7x2 .

Loi gidi. Didu kién: l <x<—. Taco:

\/_
() e Vx—x* (-2x* —2x+2)

S(l—x—xz)(\/1—2x2 +M)
@(l—x—xz)(m+\/l—2x2 —2\/x—x2)20

2% —2x+2,/(2x—1)(1—2x2)
>0
V2x—1+1-2x + 24/x =¥
2
(\/2x 1122 )
V2x—1+41-2x% + 24x -
N2x=1=+1-2x* =0
& {\/2x—1—\/1—2x2 £0

1-x—x*<0

1445
2
—1-+/5
VvV X
2

@(l—x—xz)

<:>(1—x—x2 <0

X =
~1++/5
>
2
~1-5 hodc x> _1+\/§.
2 2
So vé6i diéu kién, ta duoctap nghiém cua BPT da

]

x <

< x <

chola S =

) \/5 .
4. K¥ thuat dung ham s6 dé giai
Bai 13. Gidi bdt phuong trinh:

Sox b isoq
NOo—x  Ax+2 - .

Loi gidgi. Didu kién: -2 < x <6.



1

Xét ham s6 f(x)=
x+2

3;x+ —1 lién tuc

N '

trén (-2;6) co:

l x-9 3 1

2 (\/6—x)3 (\/x+2)3

Suy ra ham s6 nghich bién trén (=2;6). Do do:
e f(x)20e f(x)2f(2)ox<2.

So voi didu kién, ta dugc: —2 < x <2. Vay BPT ¢6

tdp nghiémla S = (—2;2].

S'(x)= <0, Vx € (-2;6).

Bai 14. Gidi bdt phuong trinh:
(2x+2)NV2x+3 + (x +12)/x —126x+2 (1),
Loi gidi. Pidu kién: x>1. Ta co:
(1) & (2x+2)V2x+3 +(x+12)Yx—1-6x-2>0.
Xét ham sb
F(x)=(2x+2)V2x+3+(x +12)Jx—1-6x-2
lién tyc trén [1;+). Ta co:
, 6x+8  3x+10
S (x)= 2243 2dx-1

1 13
>—|3Jx—-1+ -6
2( \/x—lj

>+/39-6>0, Vx e[l;+).
Suyra f(x) dongbién trén [1;+0).

Do do: f(x)2 f(1)=445-8>0 Vxe[l;+)

= BPT(l) dung Vxe[l;+). Vay BPT c6 tap

nghiém 1a S =[1;+ ).

Bai 15. Gidi bat phwong trinh:
(2x+2)V2x + 1+ (x+12)Vx -1 <6x+4 (1).

Loi gidgi. Didu kién: x>1.

Pit r=+x-1, suy ra: x=£+1. BPT(l) tr¢

thanh: (2% +4)v2 +3 <10 131+ 67 —

<:>(\/th +3)3 N2 1321 +2=1) ()

Dit u=~2¢" +3;v=2—-¢, BPT(2) tré thanh:

w+usv +v (3).

Xét ham s6 f(f)=¢ +t lién tuc trén R cod
f(H)=3>+1>0,Yt€R nén f(r) dongbién trén
R. Do do:

(3)c>f(u)§f(v)c>u£v<:> 26 +3<2—t

o1<5-2ex<10-4/5.,
So vé6i didu kién, ta dugc tdp nghiém cia BPT la

S:[l;10—4\/§].

Binh lugn. Thoat nhin ta cir nghi bai nay c6 thé giai
gidng nhu bai 11 nhung thyc té lai khong nhu vay.
Do c6 nghiém x4u nén viéc giai bang ky thuat nhan
luong lién hop gip nhidu kho khin, dat
a=~2x+1:b=~/x—1 rdi biu dién cac biéu thirc
con lai theo a,b bang k¥ thuat hé sé bt dinh rat
phtrc tap, ta nhan théy cach giai trén la t61 wu hon
ca.

Bai 16. Gidi bdt phwong trinh:

l+x\/x2 +1 >\/x2 —x+1(1+\/x2 —x+2).

Loi gidgi. Didu kién: x e R.
Pit a=vx’ —x+1=1=ad’ —x* + x. BPT trén tr¢

thanh: 1+ xvx* +1 2a(1+\/a2 +1)

Sa - +x+xvx’ +1>a+aVa’ +1 (1)
S +x+xWvxi +1>—-a* +a+ava® +1.

Xét ham sb f(¢)=—* +1+ti* +1 lién tuc trén

t2

Rco: f(t)=~Nt +1-2t+1+
(\/t2+1—t

)2
=———+1>0,VrteR

V2 +1

nén ham ddng bién trén R. Do do:
(l)<:>f(x)>f(a)<:>x>a
Sx>Vx —x+l e x>1.

Vay BPT ¢6 tap nghiém S =(1;+).

2 +1

Bai 17. Gidi bdt phuong trinh:

($]3m>(x22xl)m 0

Loi gidgi. Didu kién: x> 2.
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Cich 1. Viét lai BPT(1) vé dang: ) (x-1) V2x 12 (x3 o4 x) P

(2x—2) 2x_1>(x —2x—1) X 2x (2). <:>(x—1)3x/2x—12(x—1)3 x> —2x

2x B X' =2x+1
a=2x-2 . +(x2—4x+l) x> —=2x
p3 ) . Pidu kién: a,b>0. BPT(2)
g R
S\ XT —4ax X X t+—/————F——= | =
thanh: YatLy NBEL 5 V2x -1 4x = 2x
a+2 b+2
X —4x+1<0e2<x<2+4/3.
e £ Nt+1 R N _ _
Xéthamso f(1)= 0 lién tyc trén (0;+0) BAI TAP TU LUYEN
+ . . .
2 Giai cac phuong trinh sau:
co: f'(t)=$>0 Vie(0;+x) P g ,
2(t+2) N+l 1 (x=3)(V2x=T++x) 2 (x-1y
nén f(r) déng bién trén (0;+ o). Do do: 3
B fla)2f(h)=a2bex* —4x+1<0 2 \/x+;+\/2—x+ 7 x <4
<:>2‘—\/§Sxﬁ2+\/§. x2+x—2%/m_ 5
So véi diéu kién ta dugc tap nghiém cia BPT la ’ Jox+3-3 =Vxt
§=[2:2+43] 4. 3 2x+5+ 2 x+2 2% — 8 +25x—13
Cach 2. 5. Qx+AWNS - +(x—IW5+x> <Tx+5
6. (x* —x—6)Wx—1+(x=2)x+1>3x>—9x+2.
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