Chuyén dé: Phuwong trinh vo ti

CHUYEN DE:
PHUONG TRINH VA BAT PHUONG TRINH CHUA CAN

. TOM TAT LY THUYET
0JA c6 nghia khi A > 0

eA =|A
G(JK)Z=A
0J/AB=JAJB  khi A,B>0

©JAB=+-A~-B khi A,B<0
B>0

@ZUK:B@{A

@ *JYA=B o A=B**
1. Mot sd dang phuong trinh va bat phuong trinh co ban:

0\/K=\/§<:>{AZO (hoac B > 0)

_ BZk

A=B
B>0
9\/K=B<::>{A=B2
® /A=Bo A=B°
A0
0 JA+J/B=+/C<{B>0
A+B+2\/ﬁ=c
® {A+YB=3C o A+B+3YABC =C

Il. MOT SO CACH GIAI PHUONG TRINH CHUA CAN:
1. Ap dung cong thire:

Bai 1: Giai cac phuong trinh sau:
a) N=X2+2X+4=x~-2 b) V3+ X ++/6-x=3
0) V3+x—-+2-x=1 d) Vx2—6x+4=+4-x
Giai:
- X2
a) Phuong trinh: \/—X +2X+4=X-2& ) )
—X“+2X+4=(x-2)
X222
X222
= ) 1| X=0&x=3
2x°—6x=0
X=3
-3<X<6

¢) Phuong trinh: /3 + X +/6— X =3 <
) s {3+x+6—x+2\/(3+x)(6—x)=9
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-3<x<6

—-3<X<6 —-3<x<6 __3 X=-3
< \/(3+x)(6—x)=0<:>{(3+x)(6—x)=0<::> [X__ <:{x=6

d) Phuong trinh: v/3+ X —4/2—x =1

-3<Xx<L2 -3<X<L2
Q{M=1+Jﬂ©{3+x=1+(z—x)+2m

3ex<2 | oSFFE 0 hox<o
<:>{\/ﬂ=x<:> {XZO 2<:>{X2+X—2=0

2— X=X

0<x<g£2
&4l x=1 o x=1

[x=—2

X<4
b) Phuong trinh: VX* —6X+4 =4— X < )
X°—6X+4=4-X

Xx<4

X<4
<9, <4 x=0x=0
X =5x=0
X=5

Bai 2:Giai phuong trinh:
) J3X+4—2x+1=+/x+3 b) IX+3+3x+1=2x +/2x+2

X+3

O)VAX+1—+/3x-2=

Giai:

a) Diéu kién: x> —%

3X+4 —\2X+1=X+3 < 3X+4=X+3+/2x+1

o 2x+1+ x+3+2\/(2x+1)(x+3)=3x+4<:>x=—%

b) Diéu kién: x>0
Pt: VX+3+/3X+1=2VX +V2x+2 & 3x+1—-V2x+2 =/4x =[x+ 3

Binh phuong hai vé ta c6 : V6X2 +8x+2 =4x2 +12x < x=1

c) bPK ng;tacé Jax+1+4/3x-2>0

Nhan 2 vé cho V4x+1++/3x—2 ta duoc phuong trinh:
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x+3=%3(\/4x+1+\/3x—2)<:>(x+3)(\/4x+1+\/3x—2—5)=O

x = =3 (loai)
<:{\/4x+1+\/x—2=5
Giai pt (*):Binh phuong 2 vé ta duoc:
212X =5X—2 =26-TX < %SXS§ o %SXS? o x=22.

4(12X2 —5x—2)=(26-7X)’ | x*—344x+684=0

S JAX+14++/x=-2=5

Phwong phap dit 4n phu :

Bai 3:Giai phuong trinh:
O+ X+ T+ + X+2=+3x%+3x+19

Giai:

Pat: t=x*+ x+ 2 , diéu kién: tZ% :
phuong trinh tré thanh: </t +5 + Jt=+3t+13

t=4
o 2|J(t+5)t=t+8< 16, .

t =——(oai)

3

x=1

Véit=4 Tacé: x2+x+2=4<:>[ ,
X=—

Bai 4:Giai phuong trinh:
IX+1+ V=X ++-X*+3x+4=5

Giai:
bk: -1<x<4
2
Dz_itt=\/x+1+\/4—x ('[20):>\/—x2+3x+4=t 5.
o t*-5 ) t=-5
Phuong trinh tr¢ thanh: t + =5t°+2t-15=0< (3 ot=3

X
Véit=3, ta co: \/x+1+\/4—x=3<:>\/(x+1)(4—x)=2<:>[

Bai 5:Giai phuong trinh:
3X =2+ /X=1=4x=9+2/3x*=5X + 2

Giai:
bk: x>1
pte>V3x—2+x=1=(3x=2)+(x—1)+ 24/3x2 =5+ 2 —6
o Bx—2+x-1=(V3x=2+/x-1) -6

Pit: t=+/3x-2++/x-1,t>0
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t=3
t =-2 (loai)
Do dé tacod: V3x—2+x-1=32J(3x-2)(x-1) =12-4x < x=2.
Bai 6:Cho phuong trinh: VX +1 ++/3— X —\/(x+1)(3— X)=m
a) Giai phuong trinh khi m = 2.
b) Tim m d€ phuong trinh c6 nghiém.
Giai:

phuong trinh tr¢ thanh: t=1t*—6 < {

Piéu kién: —-1< x< 3

2
Pitt= \/x+1+\/3—x:>\/(x+1)(3—x)=%

Phuong trinh tro thanh: —t* + 2t +4=2m (2)

0
2

t
a) Khi m =2 phuong trinh 2) & t* -2t=0& |:t

Thay t vao ta duogc:

\/(x+1)(3—x)=—2<:>[x=_1
J(x+1)(3-x)=0  Lx=3

b) Pit t=h(x)=vVx+1++/3-x, h'(x)=

11
Ix+1 J3-x

X|-1 1 3
h'(t)

| N 0 ]
h(t) 2./2
2 / \ 2
— diéu kién co nghim x 1a t e [2;2\/5]
[

Pat f(t)=—t2+2t+4 xétte 2;2\/§J
frt)=—2t+2 f'()=0t=1

t|2 2.2

() +

fi(t) / 4
4./2-4

Dé phuong trinh (1) c6 nghiém X € [—l; 3] thi phuong trinh (2) c6 nghiém t € |:2; 2\/5] khi va chi khi

2J2<m<2.
3. Phwong phap dit 4n phu khéng hoan toan:
| Bai 7:Giai phuong trinh: |

, '(X)=0& x=1
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a) X*++/x+5=5 b) 2(x* +2)=5Vx*+1
c)x2+(3—\/x2+2)x=1+2\/x2+2 d) (Xx+1)Vx* —2x+3=x"+1

Huéng dan:
a) bK x>-5.
2
X°+y=5
Piat y=vX+5= y*—x=5; ta dugc hé: , y
y°—x=5
b) Pat u=VX+1;v=AUX*=X+1=>U*+V* = X" +2
t=3
c)Pbat t=+x*+2 ,taco: t2—(2+x)t—3+3x:0<:>L .
= X—-
d) Dat: t=vx?—2x+3, t=+/2
Khi d6 phuong trinh tré thanh : (x+1)t =x* +1 < x* +1—-(x+1)t =0
Bay gio ta thém bot , dé duoc phuong trinh bac 2 theo t

xz—2x+3—(x+1)t+2(x—1)=0<:>t2—(x+1)t+2(x—1)=0<:{::2( .
4. Phwong phap dit an phu dwa vé hé phwong trinh:
Bai 8: Giai phuong trinh:
a) Y2-x=1-x-1 b)Ix—2+3x+3=32x+1
C) 4629 —x +4/77+x =8 d) Vi —x? —1+Vx*—x?+2 =3
Giai:
a) DK x>1;diat u=32-x;v=+/%x-1 tacod hé:

u+v=1 v=1-u

W+vi=lea{ud+(1-u)?=1 va giai tiép.
v>0 v>0
b) Pat:u=3x-2;v=3x+3
=3[ + V8 u+v)y:=u®+Vv3 3uv(u+Vv)=0
:{u+v Jud +v <3{( ) - (Uu+v)

vi—u®=5 vi—u®=5 vi—u’=5
u=13629-x

¢) bat =u+v=8u*+v'=706
v=3T77+x

d) Véi diéu kién: x* - x> —1>0= x> —x* +2> 0

_ 3_ 2_
Dz_it{u_ X=X =L Vgivsuz0

v=vx®—x?+2

Ta c6 h¢ phuong trinh
u+v=3 u+v=3 u+v=3 u=1
, o, = =
vi—u =3 (v+u)(v—u)=3 v—u=1 v=2

Bai tap tu luyén: Gidi phwong trinh sau:
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1) 3/2—x=1-+/x-1 (DHTCKTHN - 2001)
2) V3-x+x2-2+x-x*=1

3) VXx+Vx+1-+vx2+x=1 (PHDL HP'01)
4) 5-x+4x-1=42

5) Vx’-3x+3+/x>-3x+6=3

6) 3/x+34-3x-3=1 P12

7) Ax+497-x=5

8) V14+x+V12—x=2

5. Phwong phap danh gia hai vé:

Bai 9: Gidi phuwong trinh:
Q) VX—2+J4—x=x2—6x+11
D)VX2 +4X+5 +v2X2 +8X +17 =/15+ 2X — X’

Gidi:
a) PK 2<x<4
Str dung BDT Bunhiacopxki
2
Taco (Vx=2+VA=x) <(2*+1°)(x-2+4-x)=4=>VT <2

Mit khac x* —6x+11=(x-3)"+222=>VP>2
IXx=2 4-x

Vay tir phwong trinh ta ¢6 VT = VP < 1 1 ©x=3.
x-3=0

Vay PT c6 nghi¢m x = 3.
b) PK -3<x<5
Taco

X*+4X+5=(x+2)°+1>1
2X*+8Xx+17=2(x+2)°+92>9
Mit khac 15+ 2x— X’ =15—(1— X)> <16 = VP =+/15+ 2x — x* <4

. . VT =4 X==2
Vay phuong trinh <

SVT =VX2 +4X+5+2x2 +8x+17 21+ 3=4

= . Suy ra phuong trinh v6 nghiém.
VP=4" |x=1 T PR e
Bai tap tu luyén: Gidi cac phuong trinh sau:
2
1) V/3x% +6x+7 +1/5x% +10x+14 = 4— 2% — X2 2y X —6x+15 _ 1 eyi18

X? —6x+11
3) VX2 —6x+11+/x? —6x+13 +4/x2 —4x+5=3++/2
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4) x? —3x+35=/(x? —2x+2)x? —4x+5) 5) v2x? —8x +12 =3—4/3x? —~12x +13

6) VX° —2X+5+/x-1=2 7) \/2(\/1—x+\/;):4\/1—x+‘{/§

8) V1-2X ++/1+2x :\/1_2)( +\/1+2X 9) VX-2+4J4-x=x"—-6x+11 (11
1+2x 1-2x

10) X2 = 2% +3=~/2x" = X + 1+ 3x—3x 11) V/x-2++/10—x = x* —12x +52

6. Phwong phap dao ham:

1. Cac budc:

» Tim tap xéc dinh cua phuong trinh.

> Bién ddi phuong trinh (néu can) dé dat f(x) bang mot biéu thirc nao do.

> Tinh dao ham f(x), r0i dua vao tinh dong bién(nbién) ctia ham s dé két luan nghiém cta phuong

trinh.

2. Vidu. Giai phuong trinh sau: 3/2x+1+3/2x+2+32x+3=0 (1)

Giai:

Tap xac dinh: D =R. Dit f(x) = ¥2x+1+3/2x+2 +3/2x+3

2 2 2 >O;Vx;«r:—1,—1,—§

Taco: f'(x)= + +
d@x+1)?  3Y(@x+2)?  3/(2x+3)? 202

Suy ra ham s6 f(x) dong bién trén tap M=(_ oo’_lj U (_ 1 ’_]_j U (_ 1’_3) U (_ 3 ,+oo)
2 2 2 2

Ta thiy f(-1)=0 = x=-1 1a mot nghiém cta (1). Taco: f (- ;) =3, f (- 2) =-3

Ta c6 bang bién thién ciia ham s6 f(x):

X -00 _§ -1 1 + oo
2 2

F I

F(X) H H

Tir bang bién thién ta thdy f(x) = 0 < X = -1. Vay phuong trinh d4 cho c6 duy nhit mot nghiém x
=-1.
Bai tap tuong tu:

Gidi cac phuong trinh sau:

1) x+2+¥x+1=32x2 +1+32x° 2) (2x+1)(2+w/(2x+1)2 +3)+3x(2+\/9x2 +3)=0
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7. Phwong phap lugng giac hoa:

Bai 10: Giai phuong trinh sau:
o) 1+23x =2 =+ (1) b)  + L’ =x/2-2¢ (1)

) 1+41-x> =2x°

Gidi:
a) bat \/;:sina,OSa Sg
Phwong trinh tré thanh:

1+§sina\/1—sin2a =sina++1—-sin’a <::>(sin05+cosoz)2 —3(sina+cosa)+2=O

) a=0

sina+cosa =1 x=0

= = =
Sina+cosa =2 o=—

2
b) Tap xac dinh: D =[-1;1]. (2)
Do (2) nén dat x =cost (*),v6i0<t<n (A)
Khi d6 phuong trinh (1) tré thanh: cos*t +/(L—cos’t) =costy20—cos’t) (3)
Véit e (A), taco: (3) < cos’t+sin’t=+/2cost.sint < (cost +sin t {1 —sint.cost)=+/2 cost.sin t(4)

2
bat X = cost + sint (5), |X| <2 (B)= X? =1 + 2sint.cost = sint.cost = X“-1

Phuong trinh (4) tro thanh phwong trinh 4n X:

x.(l—xzz_lj=\/§. XZod o X(3=%2)=2(X? ~1) > X* +42X? 83X —Z =0

2
X =+/2
2 X:\/E
o (X —V2 X2+ 2v2x +1)=0 = o X==2-1
X2 +242X +1=0
X =—/2+1

Ta thdy chi c6 nghiém X = 2 va X = -+/2 + 1 1a thoa man diéu kién (B).
+Voi X = /2, thay vao (5) ta dugc:

sint+cost=\/§@\/Esin(tJr%J:\/E<:>sin(t+%j:1<:>t+%:%+k27z<:>t:%+k27r,keZ.
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2
Vite (A)néntacdt= 7. Thay vao (*) ta duoc: x = cos ¥ 27 (thoa man tap xac dinh D).
4 4

+Voi X = -\/5 + 1, thay vao (5) ta dugc:

sint +cost=—/2+1 (%) & ﬁsin(H%) = —\/§+1<:>sin[t+%J _ —\/§+1.

V2
Khi @9, ta co:
co{t+Zj=i,/1—{sin(t+Zﬂ2 =+ 1_(—«/\%%] =_\/1 3-2V2 =i\/2€_l

cos(t+”j =+ 2v2-1
4 2

<:>costcos——smtsm— 1/ <:> cost smt <:>cost sint = +/2v/2 -1(6)

~V2+1+ VZﬁ_l. Thay vao (5), ta dugc x = —V2+1% 2*@_1.
2 2

V2 +1- w/

T (**) va (6) suy ra cost=

Nhung chi c6 nghiém x = ! thoa mén tap xéc dinh D.

2114242 - I

2

Vay, phuong trinh da cho c6 hai nghiém x = \/2_ vax=

c)bk:-1<x<1
bat x=cosa,0<a<rx
Phuong trinh tré thanh
sina = —l(loai)

1++/1—cos’a =2cos’* a < l+sina =2cos’* a <
sina =—
2

Bai tap twong tw. 1) 4x® —3x=+/1-x* (HVQHQT- 2001) 2) X +4/[-x?} =x4/20-%)
3) 1+2xV/1-x°

=1-2x> 4)
2

Jie -2 { (1-x) —+/(1+x) J 241-x
111. MOT SO CACH GIAI BAT PHUONG TRINH CHUA CAN:
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Bai 8:Giai cac bat phwong trinh sau:
X2+ 3x -4 <2x2 —2x

Giai:
x2+3x—=4>0

X+ 3Xx—4<2x?=2X

d) \/x2+3x—4<\/2x2—2x<:>{

S XL-4vXx>4

X<-4vx2>1
X<lv x>4

Vay: Tap nghiém cua bat phuong trinh: S = (— 00; —4]U (4 ; +0)

Bai 9:Giai cac bat phwong trinh sau:
V2X7+ x=32x*—2x-3

Giai

x*—2x—-320

2x2+ Xx=3>x%x>-2x-3
X<=-1vx=>3 X<=-1vx=3 Xx<=-3

o o o
x?+3x>0 X<-3v x>0 X>3

Vay: Tap nghiém cua bat phuong trinh: S = (— 00 ; -3]U[ 3 ; +o ]

a) \/2x2+x—32\/x2—2x—3<:>{

Bai 10: Giai bat phwong trinh:
V3Xx+1-6-x+3x*—14x-8<0
Giai:

Diéu kién: —% <X<6

Xét phuong trinh:
3X+1—/6—X+3x2—14x—-8=0</3X+1-4+1-/6—x +3x*-14x-5=0
3x-15 Xx-5
& + +(x=-5)(3x+1)=0
V3x+1+4 14+46-X ( )( )
X=5
< 3 + 1 +3x+1=0
V3X+1+4 1++6-X
1 3 1
Vi xe[-=:6] nén 3x +1 >0. Suy ra pt: + +(3x+1)=0
[3 ] yrap N3X+1+4 1+46-=X ( )

(VN)
Dit f(x) = v3Xx+1—-/6—x +3x2—14x -8, f(0) = 1- /6 -8 <0
Bang xét diu:
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x | 1 :

3

f(x) - 0

+

Vay tdp nghiém cta bat phuong trinh 1a: S = [—%;5]

Bai1l: Giai bat phwong trinh:
J(x=3)(8=x) +26>—x* +11x

Giai:
Bpt < V=X’ +11x—24 > —x> +11x—24-2 .
Pit t=~+-x’+11x—24>0 ta c6

t>0
t<?2

J=x2+11x=24>0 [=x?+11x—24>0
= =

J=x2+11x-24<2 [-X*+11x-24<4

{35x38

t>t?—2c>ﬁ—t—2<0¢:—1<t<2¢>{

&S 3<x<4v7<x<L8
X<4v x>7

Vay: Tap nghiém cua bat phuong trinh: S = [3; 4)U (4 ; 7]

Bai 12: Cho bt phwong trinh: mx—+/x—3<m+1

a) Giai bat phuong trinh khi m = %

b) Tim m dé bat phuong trinh (1) c6 nghiém.

Giai:
Pk: x=3
Patt=+x—-3,dk: t>0. x=t>+3
Bpt(1) tré thanh: m(t*+3)—t<m+1 (2)

a) Khi m=%: (2) =>t°—2t<0<0<t<2

=0<J/Xx-3523<xL7

t+1
b) (2 m <
) @)= t2 42

. t+1
Xéthamso f(t)=——, (t>0
étham so f(t) t2+2( )
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—t2=2t+2
f'(t)=————,
® (t2+2)2

t1o -1+\/§ +00
(1)

+ 0 -
f(t) /l+ﬁ \
1 4
> 0

Tir bang bién thién, ta thy bat phuong trinh (1) c¢6 nghiém khi va chi khi m <

f't)=0t=-1++3

1+\/§
4

IV. BALTAP TU LUYEN:
Bai 13: Giai cac phuong trinh sau:

a) 36x—9x* <3x
b) \/2x+\/6x2+1:x+1
C) X—+/x-1-7=0
d) (D-06)v2x -1+ Xx* —3x+1=0
Bai 14: Giai bt phuong trinh sau:
a) VX*—4x-12<x-4
b) VX* —4x—-12 >2x+3

JZ(XZ —16) 7_x
d) VX +1<x+1

Bai 15: Giai cac phwong trinh , bat phuong trinh sau:

Q) V2Xx+9 =+/4—x++/3x+1
b) V3x—3-/5-x=+2x-4
c) (A-05)/5x—1—+/x—1>~/2x—4
d) (CD-09) V/x+1+2v/x-2<5x+1
Bai 16: Giai cac phuong trinh , bat phuong trinh sau:

a) (D-05) 24/x+2+2x+1—/x+1=4
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b) ,/§+\/x—4 >8—X

¢) (D-02) (X* —3x)v2x* —=3x—2>0
d) (x=2)Vx* +4<x*—4.

Bai 17: Giai cac phuong trinh sau:

a) V2X° +8X+6 +~/x2 —1=2x+2
b) Yx’—2=+2-%
c) \/7—x2+x\/x+5 =\3-2x-X%*

d) \/xz—%+\/x—%:x.

Bai 18: Giai cac phwong trinh , bat phuong trinh sau:

a) 3(2+\/E):2x+\/m

2X
D) —>2x+2
)\/2x+1—l

X2
) ————>x-4

(L+ VL x)

d) (A-2010)

ok
1—4/2(x2—x+1) o

Bai 19: Giai cac phuong trinh , bit phwong trinh sau:

a) (Xx+5)(2-x)=3vx*+3x

b) \J(x+1)(2—x) =1+2x—2x’

C) X* +/2x* +4x+3>6-2x
d) X(x+1)-VX*+x+4+22>0

) X 9 /x+1>3
X+1 X
X+1

f) (x=3)(x+1)+4(x-3) m:—3 :

Bai 20: Giai cac phuong trinh , bat phuong trinh sau:
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a) X+vV4—-x>=2+3xJ4-%°
b) V3% —2 +/X—1=4x—9+ 24/3x® —5x + 2
C) (B-2011) 2+/2+ X —6+/2 — X + 44/4 — x? =10 —3x.
d) (B2012) x+1+X? —4x+1>3Vx.
Bai 21: Giai cac phuong trinh sau:
a) X* —1=2xy/X* —2X
b) (4x—1)Vx*+1=2x°+2x+1
c) X*+3x+1=(x+3)Vx’+1
d) x* +4x=(x+2)Vx* —2x+24.
Bai 22: Giai cac phuong trinh sau:
a) J2-x=1-+/x-1
b) (A-09) 23/3x -2 +3/6-5x -8=0
c) 2(x2+2)=5 x*+1
d) 2(x2—3x+2):3\/x3+8.
Bai 23: Giai cac phuong trinh sau:
a) x> ++x+5=5
b) x}+2=333x-2
c) x*+1=232x-1
d) x\3/35—x3(x+\3/35—x3):30.

Bai 24: Giai cac phuong trinh sau:

a) X°+4x—(2x+7)v2x+3=0
b) (CD-2012) 4x° + X —(x+1)v2x+1=0
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¢) Y1+1-x2 =x(1+2 1—x2)
d) x+,/3(1—x2):2(1—2x2).




