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PHUONG TRINH VO TY

Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam

Email : dangnamneu@gmail.com

Yahoo: changtraipkt
Mobile: 0976266202

Phuong trinh vo ty, ciing v&i hé phuong trinh 1a mat bai toan hay thuong xuyén xut hién trong
dé thi TSPH. Bai tap dang nay rt phong pht va da dang, doi hoi hoc sinh phai van dung linh
hoat bién d6i co ban, d&én dit an phu hay, mot sé danh gia nho dua vao bit dang thirc, ham sd.
Vi dé thi TSPH thi bai toan theo nhan dinh cha quan thi 2 phuong phéap co ban dé cac em lam
dugc cé4c bai toan dang nay 1a bién dbi co ban( quan trong) va dat an phu néu co.

Céc phuong phép s& dugc trinh bay theo ting dang toan dé cac em cd thé tiép can lam quen, vé
sau khi d4 duoc tiép can ting phuong phap s& hinh thanh cho cac em kha ning nhan dang va tu
duy phuong phap giai.

Xin dugc mé dau bang mot sé bai toan:

Bai 1. Giai bat phuong trinh sau: (x? —3x)v/2x2 —=3x—2 > 0(*)

Loi gidi:
2x*-3x-2=0
2x*-3x-2>0

(x> =3x)V2x* —3x—2>0

x=_t x=_2 I i
X =2 x=2 2 2
= = S| x=2 S x=2

(x>2)v(x<_71) (x>2)v(x<_71)

2x*—3x-2>0

e {(x2 —3x)V/2x* —3x -2 2()C> {

(x23)v(x<_—1)
X2 —3x>0 x=9v(x<0) - 2- L

Vay tap nghiém cua bat phuong trinh a: D = (—oo,_?l] U{2} U[3,+0)
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x—/x

Bai 2. Giai bat phuong trinh sau: >1 (%)

1-/2(X% —x+1)

Loi gidi:

+DPidu kién: x>0, tacd 1—/2(x* —x+1) :1—‘/2(x—%)2 +g sl-\/% <0

Khi d6 bat phuong trinh twong dwong vai:

X—/X 1—J2(X% =X +1) < (X=1) —/X ++/2(x=1)? +2x <0 (1)

+Taco (X—1-/X)? =(x=1)? + x—2(Xx—D/X < 2(x—1)? +2x (do x—1+/x >0)

= ‘x—l—\/;‘ <J2(X=1)2 42X = X—1-/X +4/2(x=1)? +2x 20 (2)

Tu (1) va (2) suy ra:

X—1—/X =+/2(X=1)? + 2X <> X—1+/X =0 <> X = 3_2‘/§

Vay tap nghiém cua bat phuong trinh 1a: D = {%}

Bai 3. Giai phuong trinh sau: 233x—2 +3v6—5x —8=0(*)

Loi gidi:

+ Diéu kién: x sg

+ Pt u=¥3x-2;v=/6-5x>0
u®=3x-2 s s

= =5u° +3v° =5(3x—2)+3(6-5x) =8 (1)
V- =6-5xX

Mt khéc ta lai c6: 2u+3v—-8=0 (2)

Tu (1) va (2) suy ra:
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8-2u
3

< (U+2)(45u° -78u+60)=0u=—2=>v=4
Khi do: Y3X—2=-2<x=-2

Vay phuong trinh c6 nghiém duy nhat: x = —2

u® +3( )2 —8=0<« 45u° +12u° -96uU+120 =0

Bai 4. Giai phuong trinh sau: v3x+1-+6-x+3x*-14x-8=0

N = .

Loi gidi:
biéu kién: —% <x<6

Khi d6 phuong trinh duoc bién dbi thanh:*

(V3x+1-4)+(1-v6—-Xx)+3x* -14x-5=0

3x-15 X—=5

= + +(X=-5@Bx+1 =0

V3x+1+4 1++4/6-X ( ) )

3 1

< (x=5 + +3x+1)=0< x-5=0

( )(\/3x+1+4 1+46-Xx )

3 1 -1

Do (m+4+1+\/6__x+3x+1>0,v?§x£6)

Vay phuong trinh ¢4 nghiém duy nhit x =5.

Bai 5. Giai phuong trinh sau:

3V2+ X —632-X +4V4—x* =10-3x(x € R)

N =

Loi gidi:
+ Didu kign: —2<x<2

=24 X -2V2-X 212 =24+ X+4(2—X) - 44— X2 =10-3x—4/4— X’

! Xem phwong phap tryc cin thie dwoc trinh by ¢ dudi
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6
S X==
5

t=0 2+ X—22-
:>PT<:>3t:t2<:{ =S V2ix-22-x
t=3 | J2+x-242-x=3

Vay phuong trinh ¢6 nghiém duy nhat x = g .

Bai 6. Giai bat phuong trinh:

VX+2+ X —x-2<+/3x-2(xeR)

Loi gidi:

+ Diéu kién: x 2%

Khi d6 bat phuong trinh twong dwong voi:

(VX+2-/3x-2)+(x* =x-2)<0
2(2—x)
IX+2++/3x=2
-2
IX+2++/3x-2

+(x—=2)(x+1) <0

< (x=2)( +x+1)<0

S (X=2)F(x)<0; f(x)=

— +x+1,x2g
\/x+2+\/3x—2 3

1 3

vor \/x+2+\/3x—2
H (X)_l+(J><+2+Jsx—2)2 -0

= fT= f(x)2 f(%):g—\/g>0:> BPT@X—ZSO@XSZ:%SXSZ

Vay tap nghiém cua bat phuong trinh 1a: D = EZ}

Bai 7. Giai phuong trinh sau:

—4X)V2Xx -3 + (4x - —2Xx =2+ Xx—4x* -15(x e
(13— 4%)\/2x -3 + (4x - 3)/5—2x = 2+ 816X - 4X° —15(x € R)
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N =

Loi gidi:

+DKZ§SXSE(*)
2 2

HU=~/2X-3;v=/5-2x = u? =2x-3;v? =5-2x = u? +Vv* =2(1)
+13-4x=2v? +3&4x—-3=2u" +3;uv =V16x—4x* —-15

= BPT < (2v° +3)u+(2u® +3)v = 2+8uv = u® +Vv* +8uv(do(1))

< 2uv(U+V) +3U+V) = (U+V)’ +6uv < 2uv(Uu+v—3) = (U+V)(U+Vv-3)

u+v=3

< (U+v-=3)(2uv—u-V) :Oc{
u+v=2uv

™ | uv _! V16x—4x* -15 _!
S 2(uv>0) <= 2
uv=1 16x—4x? -15=1
16x —4x* —15 _7
= 2 x=2

16x —4x*> -15=1

Vay phuong trinh ¢4 nghiém duy nhat x =2

Bai 8. Giai phuong trinh sau:’

(X+2)(WX* +4x+7 +D)+ x(Vx* +3+1) =0(x e R)

N =

Loi gidi:
+BPT & (x+2)((X+2)* +3+D) +x(vx* +3+1) =0
S g(xX)=f(x+2)+ f(X)=0; f(x) =x(Vx* +3+1)

) = +3 41+ X S0=g'(X)=f'(x+2)+ f'(x)>0

VX +3

2 Xem phuong phap xét tinh don diéu cua ham sb

202
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam



PHUONG TRINH VO TY

Do d6 ham s g(x) ddng bién trén R, nén néu phuong trinh g(x)=0 c6 nghiém thi d6 1a

nghiém duy nhat. Nhan thiy g(-1) =0 => x =-1la nghiém cta phuong trinh.

Bai 9. Giai phuong trinh sau: v2x—1+x*-3x+1=0(x € R)

Loi gii:
N 2x-1>0
+Dbieu kign: § *
X —=3x+1<0

+PT & V2x-1=—(X* =3x+1) = 2x-1= (x* =3x+1)* = ((x-1)* — x)?

& 2x—1=(x-1)" =2x(x=1)* +X* & (x=1)* =2x(x—1)* +(x-1)* =0

2 2 _ x=1
< (x=1D)°((x-1) —2x+1)_0<:{x2 _4X+2:Oc{

Thur lai thiy cac nghiém déu thoa man diéu kién (*).

Vay nghiém cta phuong trinh la:

X:LX:ZiJE

Bai 10. Giai phwong trinh sau:

2U2X+4 + 42 — x =~/9x? +16

N = .

Loi giai:
+DK :|X| < 2(%)

+PT < 4(2x+4) +16(2—X) +164/2(4— x*) =9x* +16

< 8(4-x2)+16y2(4—x*) = x> +8x(1)
+t=4/2(4-x*)20= (1) & 4t* +16t— x> -8x =0
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St=2 o\ f2(4-x) =

x [x=0 42
— <= =
2 |8(4-x*)=x’ 3

BIEN POl PHUONG TRINH, BAT PHUONG TRINH DUOI DANG TUONG PUONG

Dua vé binh phuong hai vé ciia phwong trinh, bt phwong trinh:

Phuong trinh, bit phwong trinh co bén:

A>0

JK:JE@ B>0

\/K:Ba{

\/KZB@

A=B

B=0

_BZ

B<0
A>0

B>0
A>B?

Néu phuwong trinh c6 dang: \/f(x) +/g(x) = Jh(x) +/k(x) maco f(x).h(x)=k(x).g(x) thi
bién ddi vé: /T (x) —h(x) = Jk(x) —/g(x)

Phuwong trinh c6 dang: Ya+¥B=3C

Dang Thanh Nam
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204



PHUONG TRINH VO TY

Lap phwong hai vé cua phuwong trinh ta dwoc: A+B+3YAB (3/K+§/§)=C, lai cé

YA+3YB = %suy ra phuong trinh: A+ B +3CX/AB = C giai phwong trinh suy ra nghiém. Sau

do thir lai nghiém xem théa mén khong.

BAI TAP MAU

Bai 1. Giai phuong trinh sau: v/X+3+/3x+1=2JX +4/2x+2.

Loi gidi:
Piéu kién: x> 0.

Phuong trinh twong duong voi

2UX = Xx+3=/3x+1-/2x+2

= 5X+3—-2V4x* +12X =5X +3—-2/6X* +8%x + 2

S A +12X=6X" +8x+2 = x =1
Thir lai thay nghiém x = 1thoa man.

Vay phuong trinh ¢6 nghiém duy nhit x =1.

Bai 2. Giai phuong trinh: v/X+4 —y/1—x =+/1—2x

Lo gidi:
Diéu kién: -4 < x S%.

Khi d6 phuong trinh tuong duong vai:
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VI-X+4/1-2%X =x+4 & 1-x+1-2x+2,/(1-X)(1-2X) = x+ 4

2Xx+1>0

< J(1-x)(1-2x) =2x+1 e {(1_ X)(1-2x) = (2x+1)’

1
X>—= ,
2SS 2 <> X =0Vay phuong trinh ¢ nghiém duy nhat X =0,

2X2+7x=0

Vx?-16 5

Bai 3. Giai bat phuong trinh: ——— +X -3 >——
P 8 JX-3 Jx-3

Loi gidi:
2
. Xx°=-16>0
bicu kién: o X224
Xx—-3>0

Khi d6 quy dong mau sb, bat phuong trinh twong dwong véi:

VX2 =16+x-3>5<x*-16>8—x

{X2—1620 X> 4y X< —4

8-x<0 X>8 X>8

& , & =X >h
X2—16>(8—x) {XSS 5<x<8
8—-x=>0 x>5

Déi chiéu véi diéu kién suy ra tp nghiém ciia bat phuong trinh 1a S = (5;+00).

Bai 4. Giai phuong trinh: (X + l)\/lﬁX +17 =8x* —15x — 23.

Loi gidi:
Diéu kién: x > 7 .
16

Khi d6 phuong trinh twong duong voi:
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(x+1)v16x+17 =(x+1)(8x-23) & (x+1)(\/16x+17 —8x+23) =0

X=-1
& x+1=0 o | [8x-23>0 @{X:_l
V16x+17 =8x-23 x=4
16x+17 = (8x —23)’

Doi chicu voi dieu kién ca hai nghi¢m nay déu thda man. Vay phuong trinh c6 hai nghiém la

X=-1va x=4.

Bai 5. Gidi phuong trinh: v2X° +8X +6 +/X* —1 = 2X+ 2.

Loi gidi:

Dé phuong trinh c6 nghiém thi 2x+2> 0« x> —1.

Khi d6 diéu kién ciia phwong trinh 1a:
2X* +8x+6>0
x*-1>0 =
x>-1

X=-1
x=>1

R

X Nhan thiy x = -1 théa min phuong trinh.

R

X Xeét x >1, khi d6 phuong trinh twong duong vi:
J(x+1)(2x+6) +J(x+1)(x-1) = 2(x+1)
SAV2X+6+X-1=2Jx+1

< 2X+6+X—1+2,/(2x+6)(x—1) =4(x+1)

*

Xx-1>0

, & Xx=1
4(2x+6)(x—1)=(x-1)

< 2,(2x+6)(x-1) =x—1<:>{

Vay phuong trinh ¢6 hai nghiém la x=-1 va x=1.

Bai 6. Gidi phurong trinh: vX* —x—6 +3v/x = ,/2(x +5x-3)
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Loi gidi:
biéu kién: x>3.

Khi d6 ca hai vé ctia phurong trinh déu khong am, nén binh phuong hai vé ta dugc
x2+8x—6+61/ x —X— 6 x +5x—3)

(x2 X — 6) X(X+2) < 6vx? —x—6 =/x(x+2), do X >3
©36(x* —x—6)=x(x+2)" < (x+2)(x*—34x+108) =0

< x*—34x+108=0 < x =17 +£+/181
Vay phuong trinh c6 hai nghiém la x =17 ++/181.

2
Bai 7. Giai bat phuong trinh: X X <1

Vx*+3x% —2x

Loi gidi:

Diéu kién: X #0;x#1.

- Vi xe(0;1) = VX +3x* —2x <V/x* +3x* =2x =0

Khi d6 bat phuong trinh twong dwong vai:

X2 —x>Vx* +3x* —2x < X2+ x> Vx* +3x?, hai vé clia bat phuong trinh khéng 4m nén binh
phuong hai vé, ta duoc

< X (x +1)2 > x* +3x* < 2x*(x—1) 2 0; khong thoa man x € (0;1).

- Vi x>1hodc Xx<0 (*)thi vx*+3x?—2x>0

Khi d6 bat phwong trinh twong duong véi: X2 — x <+/x* +3x? —2x < X2+ x <Vx* +3x2

x2+x<0 -1<x<0
*)
| [x2+x>0 ol [x>1vx<-1 & x<0
VX +3x% > X%+ X 2x*(x-1)<0

Vay tap nghiém cua bat phuong trinh la S = (—; 0).
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\/xz—x—6+3\/§—1/2(x2+5x—3) .
X +3—/2(x* +10) -

Bai 8. Giai bat phuong trinh

Loi gisi:
Diéu kién: x >3

Taco (x+3)2:x2+6x+9£x2+x2+9+9

:2(x2+9)<2(x2+10):>x+3< 2(x2+10)<:>x+3—,/2(x2+10)<0
Viy bat phuong trinh twong dwong véi
\/xz—x—6+3\/§—,/2(x2+5x—3)SOQ\/XZ—X—G+3\/;£‘/2(x2+5x—3)
@(\/xz—x—6+3\/§)2£2(x2+5x—3)<:>61/x(x2—x—6)Sx(x+2)

& 6VX" —X—6 <(x+2)Vx < (x+2)(X* —34x+108) 20

3<x<17-+/181
X>17 ++/181

Vay tap nghiém ctia bat phuong trinh 1a S = [3;17 - \/181} U[3+0)

=G —34x+10820<:{

Bai 9. Giai phuong trinh X° —3x® —3x+2,/(x+1)° =0

Loi gidi:
biéu kién: x> -1

Phuong trinh twong duong voi

~3x(x+1)+2y(x+1)’ =0

=X —x x+1 +2 x+1 2x x+1 =
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= x(x2 —(x+1))+2(x+1)(ﬁ—x)=0
<:>(\/x_+1—x)(—x(\/x_+1+x)+2(x+1)):0
& (Vxri-x) (x+24x+1) =0

{XZO
{\/xu—x:o X+1=x* x:le\/g
=

S =4 2
N. = x<0
X+2Vx+1=0 x=2_22
4(x+1)=x?
Vay phuong trinh c6 hai nghiém la X=2—2\/§;X=1+2\/g

Bai 10. Gidi bat phuong trinh 24/3X+1+44/X > V3X? + X + 2

Loi gidi:
Diéu kién x>0
Hai vé cta phuong trinh khong 4m nén binh phwong hai vé ctia phuong trinh ta duoc

4(3x+1)+16x+16,/x(3x+1) > 3x* + X+ 4+ 4y/3x +1

[ (x>0
x?—9x <0
S +X>X-IX S|,
{x -9x >0

l6(3x2 + x) > (x2 —9x)2

= 0<x<16

Vay tap nghiém cua bat phuong trinh 1a S = (0;16)

Bai 11. Giai bat phuong trinh 3vx+3—4> 2x++/x+11

e

Loi gidi:

bicu kién x > -3
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Khi d6 bat phuong trinh twong dwong voi

3VX+3 422X+ VX+11 & 3VX+3 >4+ 2x+x+11

<:>9(x+3)24x2+17x+27+2(2x+4)\/x+11<:>x2+2x2(x+2)\/x+11

{x+220
—4/X+11<0
<:>(x+2)(x—\/x+11)£0© Xmvxr

cs—2§x§l+3¢g
X+2<0 2
| X—+/X+11>0

Vay tap nghiém ciia bit phuong trinh 1a S = {_2; 1+ 3«/5}

Bai 12. Giai phuong trinh /7 — X2 + XX+ 5 =v/3— 2x— X

e

Loi gidi:
Phuong trinh tuong duong voi

3-2x-x*>0 -3<x<1
=N
7 =X+ X/X+5 =3-2x— x> XV X+5=-2(x+2)

-3<x<1 —-2<x<0
<9x#0 = X+5_4(x+2j2
\/x+5:—2iz X

X

-2<x<0
-1
< (x+1)(x2—16):0c> X

Vay phuong trinh ¢6 nghiém duy nhat x = —1

Bai 13. Giai phuong trinh 2({/2(2-+x) + 2v2=x) = /9x" +16

e

Loi gidi:
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Diéu kién: —2< X< 2

Khi d6 binh phuong hai vé ctia phuong trinh ta dugc
8(x+2)+16,/2(4-x") +16(2-x) =9x* +16

& 9x* +8x~32=16,2(4- %) = (9x° +8x~32) =512(4-x?)
< 81x* +144x°> —512x 1024 =0

& (9x* -32)(9x* +16x+32) =0 < x = ig , thoa man diéu kién

32

Vay phuong trinh c6 hai nghiém la X = iT .

(2x-1)Vx+3 o1
2\/§+(2+\/;)\/1—_x+1—x -

Bai 14. Giai bat phuong trinh

Loi gidi:
Piéu kién: 0<x<1

Taco: 2\/§+(2+\/;)\/1—_x+1—x=2(\/§+\/ﬁ)+\/§(\/§ +\/ﬁ)
=(\/§+\/1—_x)(2+\/1—_x) va
(2x-1)x+8 = (Vx+VImx ) (VX I V33

Vay nén bat phuong trinh tuong duong véi:

(VX —~I=x)Vx+3
2+1-x

Tacod /x(x+3)<2 do 0<x<1va 2++1-X+,/(1-x)(x+3) =2 . Dau bing xay ra hai vé khi

vachikhi x=1 .

>l \x(x+3) 2 2+\/1—x+\/(l—x)(x+3)

Vay bét phuong trinh ¢6 nghiém duy nhat x =1 .
BAI TAP PE NGHI
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Gidi cdc phirong trinh, bat phwong trinh sau:

11 Jx+3+/6-x=3

1.2, Jx+4-J1-x=+1-2x

13, Ix+4-Yx-3=1

14, Jx+9=5-2x+4

1.5. (x—3)mzx2—x—12
1.6, 2Yx+2+/x+1—+/x+1=4
1.7 Ix+1+Y¥x-1=3bx

1.8. \/x(x—1)+\/x(x+2)=2\/x72
19, Yx+2dx—L1-x—2yx-1=2
110, 1+y1+8X —6x1—x® =105
111 (V1-x++1+x-2}log, (X’ ~x)=0

1.12. ‘x+\/1— x| =2 (2% -1)
1.13. (Xx-3)Vx*—4<x*-9.
8 8
114, -8 _
X—2+\/8—x 6

1.15. Giai cAc bat phuong trinh sau:
1. VX+1>3-+/x+4
2. (x=1)(4-x)>x-2

3. Ix+3>/2x-8+J7-x

4, IXx+2 -/3-x <+/5-2x

5. U +3X+2 400X +6X+5 <v2x% +9x +7
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6. \V2X+4/6X +1 > x+1

7. U —4x+3-+2x2 —3x+1> x+1
8. IX=14+/6-x >3J5-x
9. 23X+ 1+ 4% >3+ X +2

10.  /6x2 —40X+150 —/4x2 —60x+100 = 2x—10

2

11. V1+ X+ 1—x£2—XT

X(Xx+2)
12. —_— 7 >1
‘/(x+1)3—\/§
1 X
13. -1>
2-3x"  2-3x’
4 2 2
14. X 2—4x +216_ V4 -X X <1
X (4—x ) X 4 — x2
15 X+2 _ 1 3 1
C O x+U3x 11X +9 X-1 x°-3
3—2Ux*+3x+2
16. >1
1-24x* —x+1
\/;(x+\/l—x2)
17. >1
XV X +1-+/x2 = x°
18 x®—3x?—3x+2 (x+1)3 .
x+1—\/2(x2+2)
2
19. \/§+1— X°+3 50
2(x—2)(\/2x—2+€/4x—4)—3x+1
\/X—5(\/;—\/X—5)3—2
20. >0

X+2+2X+1-2X2 +10X+6
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2v3x+1+4J;—V3x”+x—2>
2x—:J2(x2+1) -
Vx5+x3+x——J(x2+1f
22. <-1
J%(%—x+ﬂ
Bai 12. Giai cac phuong trinh sau:

1.1. V2X+/6%x%+1 =x+1
XZ
1.2. —4/3x=2=1-X

21. 0

V3x-2
1.3.  Ax-1++4x*-1=1.
2
14, XX

2 o)
15, 3(2+vx-2)=2x+/x+6
1.6. Jx(x—l)+¢x(x+2)=2d§?

2(x? -

1.7. ——ji—;§l+ X—3= X
X—3 X—3

1.8. x2—3x—4:vx—1(x?—4x—2)
X—3 1

1.9.

\mx—1—1:Vx+3—Vx—3
1.10. 3x2+33+3/x =2x+7

J7-x—-x-5 _
J7-x+3Yx-5

1.12. VX* =5X+6+X—3+/X+21 =+ x> +9x—42

113, 2,)(2x+5)(x +x+1) = x* +6x-1

1.11. 6—

1.14. (25-3x)vx* —1=3x
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115, (x-2)3/x-1-v2x+2=0
3-x-~5-%*

2X-7 X— 5_0
cos —CO0S
4 4

1.16.

1.17. \/27x +24x+§—1+ 227 +6

PHUONG PHAP TRUC CAN THUC

Ap dung véi cac phuong trinh nhim dugc nghiém x,va ta bién doi phurong trinh thanh phuong
trinh tuong duong dang (Xx—X,) A(x) =0. Sau dé chi ra A(X) #0véi x thuoc mién xéc dinh cia

phuong trinh, ta thuong danh gia qua bat dang thic hoic khao sat tinh don diéu cua ham sb.

Str dung nhitng hiang ding thic sau:

ff—ﬁ

YA-VB-

\/?+\/_+\/—

BAI TAP MAU

Bai 1. Giai phuong trinh sau: /3x” —5x +1—+/x* =2 = [3(x? = x~1) =/x* = 3x + 4

Lol giai:
Nhan thiy 3x2—5x+1—3(x2—x+1):—2(x—2)
Va (XZ—Z)—(X2—3X+4):3(X—2)

Do d6 truc can thirc phuong trinh tuong duong voi
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—2(x-2) 3(x—2)

3x2—5x+1+\/3(x2—x—1) -2+ —3x+4

0

3 2
= (X=-2 + =
( ) U2 =2 +4/x2 —3x+4 \/3x2—5x+1+,/3(x2—x—1)

S X-2=0< x=2.

Vay x = 2 1a nghiém duy nhét cua phuong trinh.

Bai 2. Giai phuong trinh sau: VX* +12 —vx* +5=3x-5

N = .

Loi gidi:

Dé phuong trinh ¢6 nghiém thi 3x—5=~/x2 +12 —+/x’ +5 >0 = x>§.

Nhan thiy x = 2 la nghiém cta phuong trinh nén ta bién ddi vé phuong trinh twong duong sau

(V¢ +12-4) +(3-¢ +5) =3x-6

N X' -4 + 4-x" =3(x-2)
VXP+12+4  3++/X*+5
X+2 X+2
&S (X=2 - -3|=0&x=2
( )(\/x2+12+4 3+x*+5 ]
Dox>§:> X+ 2 X+ 2 3 X+2 X+ 2 _3--.3<0

—_ < —_
VX412 +4 3+4X°+5 3+Vx*+5 3+4VX*+5

Vay phuong trinh ¢6 nghiém duy nhit x = 2.

Bai 3. Giai phuong trinh sau: /x> —1+x=+/x> -2

N = .

Loi gidi:
Didu kien x>3/2. Nhan thdy x = 31a nghiém cua phuong trinh, nén bién ddi vé phuong trinh

tuong duong sau
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Ix—1-2)+x-3=/x-2-5
(¥ -1-2)

x2—9 (x=3)(x*+3x+9
< (x-3)+ = = JJ;__ )
(x*-1) +2Yx* -1+4 X =2+5
X+3 X* +3x+9
< (x=3)| 1+ - =0 (1)
YO -1) +2¢—144 VX245
X+3 X+3 X* +3x+9

1+ <2<

g/(x2—1)2+2€/x2—1+4 (3x2—1+1)2+3 VX*-2+5

Do d6 phuong trinh (1) ¢6 nghiém duy nhit x = 3.

Do x>32nén 1+

Vay phuong trinh ¢d nghiém duy nhit x = 3.

Bai 4. Giai phuong trinh sau: vX—2++4—x =2x* -5x-1

Loi gidi:
Diéu kien 2<x< 4

Nhan thay x = 312 nghiém ciia phuong trinh, khi d6 phuong trinh tuong duong véi
(x—2—1%«¢4—x—gz2%—5x—3

- X—3 N 3-X
VX=2+1 ~4-x+1

=(x-3)(2x+1)

1 -1
< (x-3 +
( )[\/x—2+1 Vad-x+1
1 -1

+
VX—=2+1 J4-x+1

Do d6 phwong trinh (1) ¢6 nghiém duy nhat x = 3.

—(2x+1iJ:0(1)

—(2x+1)<L—1—5<0

J2 +1

Do 2<x<4=

Vay phuong trinh ¢6 nghiém duy nhit x = 3.

Bai 5. Giai phuong trinh sau: x*+ X —1=(X+2)Vx* —2x+2
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N =

Loi gidi:

Nhan thay x = —2khdng la nghiém ciia phuong trinh nén phuong trinh turong dwong voi
X+2

Phén tich:

Thém vao 2 vé cia phuong trinh luong mx+n, ta ¢

2
VX2 =2x+2 —(mx+ n):Lx_l—(mx+n)

X+2

o (L=m?)x* =2(1+mn)x+2-n* (1-m)x*+(1-2m-n)x—-1-2n

VX®=2x+2+(mx+n) X+2

-m? -2(1+mn -n?
1=m = (+ ): 2-n <&m=0;n=3
1-m 1-2m-n -1-2n

Ta chon m,nsao cho

Vay phuong trinh tuong duong voi

2 —
\/x2—2x+2—3:LX1—3

X+2
X2 —2x-7 X2 —2x—-7
<:> =
VX2 =2x+2+3 X+2
x?=2x-7=0
< 1 1
JX2—2x+2+3 X+2

@

Phuong trinh (1) v0 nghiém, nén phuong trinh tuong duong vai
X2 —2x-7=0 x=1£/7

Vay phuong trinh c6 hai nghiém la X =147,

Bai 6. Giai phuong trinh sau: v/X—2 +~/4—X ++/2x—5 = 2x? —5x

Loi giai:
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Piéu kién gs x<4

Nham nghiém thay phuong trinh ¢6 nghiém x = 3, vi vy bién dbi phuong trinh d4 cho twong

duong voi

( x—2—1)+(ﬁ—1)+(\/m—1)=2x2—5x—3

<:>(x—3)[ ! - 1 + 2 —2x—1j=0
VX=2+1 JA-x+1 +/2x-5+1

Xx=3
= 1 1 2 Cox—1-0

— +
Ix=2+1 Ja4-x+1 J2x-5+1
1 1 2

— +
VX=2+1 J4-x+1 +/2x-5+1

Vay phuong trinh ¢4 nghiém duy nhat X = 3.

D023xs4nén -2x-1<0

Bai 7. Gii phwong trinh: vX+ 2 ++/5Xx+6 +2y/8x+9 = 4x?

e

Loi gidi:
Didu kién: x> —.
8
Khi d6 phuong trinh twong duong voi

(XTM—\/X+ZJ+(X+2—\/5X+6)+2(4X3+7 —\/8x+9j+4(x2 ~x-2)=0

2

@(x+4)2—9(x+2)+(x+2)2—(5x+6)+2[(4X+7) 9(8x+9) |
X+4+3JX+2 X+2++/5X+6 4x+7+3J8x+9
1 32

1
& (X —x-2 + + +41=0(*
( )(x+4+3\/x+2 X+2++/5X+6 4X+7+3J8x+9 ] ®)

1 32

1
+ +
X+44+3UX+2 X+2++/5X+6 4x+7+3J8x+9

+4(x2 —x—2):0

+4>0

Do xz-g nén
8

Do d6 phuong trinh (*) twong dwong voi: X* —x-2=0< {X 5 thoa min diéu kién.
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Vay phuong trinh ¢6 hai nghiém 1a X=-1,X=2.

Bai 8. Giai phuong trinh:

V253 +4%% +4x —Y16X° +12%2 + 6x+3 = 4x* + 2x° — 2x 1

Loi gidi:
Diéu kién 2x° + 4x? +4x:2x(x2+2x+2)20c> x>0.

Khi d6 phuong trinh twong duong voi

[\/(2x+1)2 +2x% ~1—(2x +1)}+[(2x+1)—§/(2x+1)3 +4(2x° —1)} —(2x* ~1)(2x+1)

o031 4(2x*-1
= XA - ( 5 )=(2x3—1)(2x+1)

e (26 —1)(%—%—& —1) =0 (1)

Trong d6 A= \/(ZX +1)2 +2x° —1+(2x+1)>1

B =(2x +1)2 +(2x+1)§/(2x +1)3 +4(2x3 —1) +§/[(2x +1)3 +4(2x3 —1)}2 >0
Do do l—i—2x—1<0. Suy ra phuong trinh (1) twong duong véi 2X3—1:0©X:i.
A B 2

Vay phuong trinh ¢ nghiém duy nhat X = -

5

Bai 8. Giai phuong trinh: 2/x-1++/5x-1=x"+1

e

Loi gidi:

Dicu kién x >1.

o Vi 1< x < 2, phuong trinh twong duong voi:
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2\/x—1+\/5x—1—2=xz—lc(x—l)[ 2 + 5 —x—1j=0<:> x=1

Ix—1 Bx-1+2
2 5

0 +
VX-=1 +b5x-1+2

% Vi x > 2, phuong trinh twong duong voi:

2Ux-1-2++/5x-1-3=x"-4

—-x-1>0,vxe[1;2)

2 5
= (x-2 + —-X-2|=0=x=2
( )[\/x—1+1 J5x-1+2 j
2 5
0 + —X—-2<0,VX|2:+0
VX=1+1 +/5x-1+2 [ )

Vay phuong trinh ¢6 hai nghiém 1a X=1x=2.

Bai 9. Giai phuong trinh \/X_7+\/X_6+\/X_5:\/X_8+\/X_9+\/X_1O
8 9 10 7 6 5

Loi giai:
Piéu kién: x >10.

Khi d6 phuong trinh dwoc bién d6i thanh

P
) S

& x =15. Vay phuong trinh ¢6 nghiém duy nhat x =15.

=0

Bai 10. Giai phuong trinh 4v/x+2 +/22-3x = x* +8

Loi giai:
Piéu kién: —2<x < 2—32
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Phén tich:
Ta thdy x=2,x=—-11a nghiém caa phuong trinh nén ta tim céch bién d6i phuong trinh dé c6

nhan tir chung (x+1)(x—2)=x*—x-2

V1 thé ta viét phuong trinh lai nhu sau:

3(4Vx+2+/22-3x) =3(x* +8)
©124x+2-(4x+16)+3722-3x —(14-x) =3(x* —x-2)?

~16(x* —x—2) W2 —x—?

@ J—
12/x+2 +(4x+16)  3J22-3x +(14-x

)=3(X2 —x—2)

=0(*)

<:>(x2—x—2) 16 + ! +3
12x+2 +(4x+16) 3v22-3x+(14-x)

16 .\ 1
124x+2 +(4x+16) 3J22-3x +(14-X)

Do -2<x< 2—32 nén +3>0. Do d6 phuong trinh (*)

tuong twong voi:

thoa man diéu kién.

xz—x—2:0<:{

Vay phuong trinh ¢6 hai nghiém la x=-1,x=2.

2 —
Bai 11. Giai bt phuong trinh 2(4— xz) gw

16
Loi gidi:
biéu kién: —33_4 <x<2.

Khi d6 bat phuong trinh twong dwong voi:

2 2 2
9x —32> 2(4_)(2)_x<:>9x —322 32-9x

16 2 16 2(x+m)

¥ Cach phan tich lién hop dua vao hinh hoc phing toa do hoic hé sé bit dinh
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1 1

9x? —-32)| —+ >0
= )16 2(x+,/2(4—x2))

©9x2—3220©x2¥vx3—¥.

2

Két hop vai diéu kién ra suy ra tap nghiém cua bat phuong trinh 1a S :{

Bai 12. Giai phuwong trinh (X+1)v/X+2 +(X+6)vX+7 =X +7x+12

Loi gidi:
biéu kién: x> -2.

Khi d6 bién d6i phuong trinh thanh:
(x+1)(Vx+2=2)+ (x+6)(Vx+7 =3) = X* + Tx+12-2(x+1) ~3(x+6)

(x+1)(x—2) +(x+6)(x—2)
JX+2+2 JXx+7+3

=(x-2)(x+4)

<:>(x—2)[ X+1 . X+6
NX+242 x+7+3

X+1 X+6 4sx+l+x;:6—x—4<0

+ —X—
VX+2+2 JX+7+3 2

Do d6 phuong trinh (*) chi ¢6 nghiém duy nhat x = 2.

x—4]:0 *)

Do x>-2nén

Vay x = 2 1a nghiém duy nhét cua phuong trinh.

Bai 13. Giai phuong trinh ¥162x° +2 —/27x% —9x+1 =1

Loi giai:
Phuong trinh tuong duong vai:
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(x/162x +2 ) (\/27x —9x+1— 1):
162x° -6 27x% —9x

= 5 _
(\3/162x3+2) 23162 +2+4 N2TX —9x+1+1

=0

2(9x2 +3x+1) 3x

: _
(\3/162x3+2) +23162x3+2 +4 V27X —9x+1+1

2(9%* +3x+1) 3x

2 _
(\3/162x3+2) 231620 244 N2TX—9x+1+1

Nhan thiy x = 0khong la nghiém cua phuong trinh nén chia hai vé phuong trinh cho x = 0ta

< (3x-1) -0

=0

Xét phuong trinh:

duoc:
2 2
1y (Va62x+2) +2di62x 424 (1620 +2) +2¥162x +2+4
2(3x+1+—j= = (*)
3X V27xE-9x+1+1 {162x° +2

Dit t =3/162x° +2 thi phuong trinh (*) tro thanh:

3x+3i+1:%+%+1<:> 3x:%<:> 6x =4162x° +2 < x:%
X

Vay phuong trinh ¢4 nghiém duy nhat x = 1

Bai 14. Giai phuong trinh J/7x —

Loi giai:

biéu kién: 7-2x* >0

2
Khi d6 phuong trinh tuong duong véi: J7x—8—(2x-2) 7_62)( —(2-x)=0
7-2x? 2
3 —(2— )
- 7x-8—(2x-2) .6 2 o
(¥7x- ) +(2x-2)7x-8+(2x-2)’ 7—62x +(2-x)
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—x(8x* - 24x +17) 8x2 — 24x +17 .
=3 > - =
(Y7x-8) +(2x-2)37x-8+(2x~2)° 6(/7—:x2+(2_xi
& (8xF —24x+17) - X —+ i
(\3/7x—8) +(2x-2)J7x-8+(2x-2) 6[ /7—62X +(2_X)J
, . X 1
Xét phuong trinh: > ~+ >
(Y7x=8) +(2x-2)37x-8+(2x~2) 6( 7—:x +(2_Xi
Ching minh vé tri ludn 16n hon 0
62

Do vay phuong trinh chi ¢ nghiém 8x* —24x+17=0< x = 2

Bai 15. Giai phuong trinh: x* —3x+1=+/8-3x"

Lai giai:
biéu kién: 8—3x* >0
Khi d6 phuong trinh tuong duong vai:

x* —3x+1-(2-x)+(2-x)-V8-3x* =0

( 1)( , 1) 4(x2—x—1) 0
& (x+1) (x> —x-1)+ =
(2—x)+v8-3x?
4
& (X2 -x-1)| x+1+ =0 (¥
( ) (2-x)++8-3x?
4 .
Ta chirng minh phuong trinh: x+1+ =0 v0 nghiém, that vay
(2—-x)+8-3x?
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Xét ham sb f(x):2—x+\/8—3x2,x{—\/§,\/§}

Taco fi(x)=—1-—> =0<:>x=—\ﬁ,céf _ 2 =6+4\/6,f ﬁ _2- 8.0
8—3x? 3 3 3 3 3

f —\/§ :2+\/§>O.Suyra 0<f(x)s6+4\£.Nén x+1+i21—\ﬁ+;>0
3 3 3 f (x) 3 6+4V6
3

145

Vay nén phuong trinh (*) chi ¢d nghiém x* —x-1=0< x = —

BAI TAP PE NGHI

1.1, J2x=3-x=2x-6

12, X2+9x+20=2/3x+10
13. 2 -11x+21=¥4x-4
1.4, 3(2+\/E)=2x+\/m

6x—4

N
1.6. V2% +8x+6+vX —1=2x+2
17, 3% ++/3x+1=2(7x+4)+/6-x
1.8.  Bx—1+39-x=2x*+3x-1

1.9.  3/3x-92+/4x—-108 = x—28

1.10. (x+2)(x2 X+ X+ 2) =-3x
1.11. (x+2)(x2 —X? +x+2) =x+1

15 J2x+4-22-x =
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1.12. \/%—X2+\/1—X2 +\/%—x2—\/1—x2 =x+1
J7-x-3Yx-5 _

1.13. =
Y7-x+3¥Yx-5

6—X

1.14. X2 —-3x+3+x*—3x+6=3

1.15. 4J/x+2+/22-3x=x*+8

1.16. 3x2—7x+3-+/3x% =5x—1=+/x* =2 —/x?* —3x+ 4
1.17. x3/14—x3+x=2(1—\/x2—2x—1)

1.18. Xx+1++2—x+2=x*+2x
1.19. 3P —2x=~+4—-x+x*-3x—4
1.20. 3x2+\/3x+1:2(7x+4)+\/6—x

121 2(x +x—1)2 +2%% 42X =3+/4X+5

1.22. XP+2Xx+92>x*+2x+1++/x—1

2
1.23. X} —2Xx+5++/24x-23 = 5X3+4

1.24. [5-(2x-3)(x-3)" =2x*+2x¢ -1

1.25. i’/(x—l)2 +\/(X+2)3 =x*+x-1

1.26. /x-1+%/5x-2 :§x+%

4

1.27. x+\/x2—1:%(x—l) 2(x—1)

1.28. \/x+1+§/x+8+<‘/x+8lzg(x+4)

1.29. 41+ X-1>3x+2J/1- X ++/1-X?

1.30. Giai cAc bat phuong trinh sau:
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1-~1-4x* <3
X

1.
2
L S
(l+\/x+1)
3 x/12+x—x2>\/12+x—x2
' x-11 2x-9

4. I —ax+3—2x2 —=3x+1>x—1
131 3x* —4x* =1—(1+ %)’

Pap s6: x =0

1.32. x-2+/4-x++2x-5=2x*-5x

Pap sb: x =3
1.33. J6-x+/x-1=x>-1
Dap s6: x = 2
1.34. Yx+6+x2=7-+/x-1
Pap s6: x = 2
1.35. 2x* -11x+21-334(x~1) =0
Pap sb: x =3

1.36. 4x2+77-Yx2-3=2

Pap s6: x = +2

1.37. 2x+1++/2x-3=/x+3+/x-1
Pap s6: x = 2

1.38. x?-3x+2+x*—4x+3>2x*-5x+4

Dép s0: S = {1} U[4;+x)

1.39. V22 —1+VX*=3Xx—=2 =V2X2 +2X+3 +X* =X+ 2
Pap s6: x = -2

1.40. 2x2+16X+18 +Vx? -1 =2x+4
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-32++/513

bap $6: Xx=+1x= -

141, JAx+1-+/3x—2 :%3

Pap s6: x =2
1.42. \3/7x—8+1:(\/2x—1—1)2

143, 2(x-2)(V2x-2+4x=4)=3x-1

144, 1-4x% +23/x> +1=8x

1.45. 4JX+2++/22-3x=Xx>+8

146, 2(x* +x—1)2 +2X2 +2X =3++/4%X+5
PUA VE HE TAM

Phuong trinh ¢6 dang VA++B =Cma A-B =qaC , khi dé ta c6

, giai hé nay va thtr lai nghiém.

C+a
{\/K+\/§=Cc> VA= 2
JA-VB=a \/EZC—OC
2

BAI TAP MAU

Bai 1. Giai phuong trinh sau: v2x% + X +9 ++/2x2 — x+1 = x+ 4(1)

N =

Loi giai:
Nhan théy (2x* +x+9)—(2x* - x+1) =2(x+4), va x = —4khong la nghi¢m cia phuong trinh
Khi d6 phuong trinh twong duong voi

2(x+4)
V2x2+ x+9 —2x2 —x+1

=X +42x2 +X+9 —/2x2 = x+1=2(2)
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Tu (1) va (2) tasuy ra v2x* +x+9 =X%6<:> x=0;x=%
Thir lai thay ca hai nghiém nay thoéa man

Vay phuong trinh 6 hai nghiém la x =0; x = g

Bai 2. Giai phuong trinh sau: 2x + X+1++/x2 = x+1=3x.

Loi giai:
Nhan thiy x =0 khdng 1a nghiém cua phuong trinh, chia ca hai vé phwong trinh cho x = 0ta
duoc
\/2+1+i2 +\/1—1+i2 =3
X X X X

Dit t _1 — phuong trinh tro thanh 2+t +t2 +y1-t +t% =3(1)
X

Taco (x/2+t+t2 +\/1—t+t2)(\/2+t+t2 —\/1—t+t2): 2t+1

=2+t +12 —Jl-t+t? :E(Z)
2t+10 t= x=1
Tu () va(2)suyra 2+t +t> = S, __1® 8
= —— X=——
8 7

Thur lai ta thay chi c6 nghiém x =1théa man,

Vay phuong trinh ¢6 nghiém duy nhit x =1.

Bai 3. Giai phuong trinh sau: /X2 —9x+ 24 —/6x2 —59x +149 =5—x

N = .

Loi gidi:
Phuong trinh twong duong voi
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—5(x-5)’ s
X —ox 128 +J6x —Boxs1ds

<:>(5—X)( —S(5-%) —1]:0

X2 =9+ 24 +/6x% —59x +149

Xx=5
= —5(5—x)
X2 —9x+ 24 ++/6X2 —59x +149

~1=0(%

Phuong trinh (*) tuong duong vi X2 —9x+ 24 ++/6x? —59x +149 = -5(5—x) (1)

Ta lai ¢6 /X2 —9x+ 24 —\/6X* —59%+149 =5 X(2)

Tu (1) va (2) ta suy ra Vx> —9x+24 =2x—10<:>{

X>5 19
) , & X=—, thir lai

X* —9x+ 24 =(2x-10) 3

thiy nghiém nay thoa méan.

Vay phuong trinh ¢6 hai nghiém la x=5;x = %

Binh luan:

Thuc chat cia phuong phap nay 1a truc cin thirc, Xem phwong phap truc cin thirc & trén.

BIEN POI VE PHUONG TRINH TiCH

- D6i khi bién doi truc tiép vé phuong trinh tich khong d& thyc hién, khi d6 néu trong biéu
thirc ctia phwong trinh ¢6 xuat hién nhan tir chung thi ta dat an phy sau d6 bién ddi phuong trinh
méi vé dang tich s& d& dang hon.

- Chung ta str dung cac bién d6i quen thudc :

u+v=uv+1l=(u —1)(v—1):0

au+bv=ab+uv=(b-u)(a-v)=0

Dang toan : a®+b®+c® =(a+b+c)’
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Sirdung (a+b+c)’ =a’+b*+c*+3(a+b)(b+c)(c+a)

Tir d6 suyra (a+b)(b+c)(c+a)=0.

BAI TAP MAU

Bai 1. Giai phuong trinh sau : /X +1+3x+2 =1+3/x* +3x+2

Loi gidi :
IUx+1-1=0 x=0
Phuong trinh tuong duong voi (i’/x +1 —l)(\3/x+ 2 —1) =0 <:{
Yx+2-1=0 |[X=-1

Vay phuong trinh ¢ 2 nghiém la x=0;x =-1.

Bai 2. Giai phuong trinh : ¥x+1+3x% = ¥x +3x2 +x

Loi gidi :

Nhan thiy x = 0 khéng la nghiém cua phuong trinh, chia hai vé phuong trinh cho xta dwoc

3/X+1+§/§=1+\3/x+1<:>(3/;—1)[3 X+1_1J=0
X X

Yx-1=0

< [x+1 = x=1
3/——1
X

Vay phuong trinh ¢6 nghiém duy nhit x =1.

Bai 3. Giai phuong trinh sau : v/X+3+2Xy/X+1 = 2X+/X* +4x+3

Loi gidi :

biéu kién x > —1.
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Khi d6 phuong trinh twong duong voi

VX+3+2X3X+1 = 22X+, /(X +3) (X +1)

JX+3-2x=0 [x=0
@(\/FS—ZX)(M_]-): l:\/ﬁ 1=0 {XZl

Vay phuong trinh ¢ 2 nghiém x=0;x =1.

Bai 4. Giai phuong trinh sau : X+2v7 =X = 2JX+1+V—-x2 +6x+7 -1

Loi giai :
Piéu kién —1<x<7.
Dat a=+/7—-X,b=~/Xx+1khi d6 phuong trinh tré thanh
b’+2a-1=ab+2b-1<(a-b)(b-2)=
{a—b NT—x =+/x+1
&
VX+1=2

Vay phuong trinh ¢4 nghiém duy nhat x = 3

= X=3

. . 4x
Bai 5. Giai phuong trinh sau : VX +3+ :4\&
P 8 VX+3

Loi gidi :

Diéu kién x > 0

Chia hai vé ciia phuwong trinh cho +/X+3 ta duoc

2
WYY UL SUPEN T 0 S JY D B SR SR
X+3 X+3 X+3 X+3 2

Vay phuong trinh ¢4 nghiém duy nhat x =1.

Bai 6. Giai phuong trinh 1 X =v/2—X~/3— X ++/3—X~/5— X +4/5—x~/2—X
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Loi gidi :
Piéu kién: 0<x<2.
u=+2-x X=2—-U%=UvV+VW +Wu 2=(u+v)(u+w)
Dit {v=+/3-x =<x=3-V =uw+w+wWu <{3=(u+v)(v+w)
W =+/5-x X =5-—W? = Uuv+Vvw +wu 5=(v+w)(u+w)

Giai hé trén ta duoc : u =@<:>X=@.
60 120

Bai 7. Giai hé phuong trinh : Y7x+1-3X° —x-8+3x* —-8x-1=2

Loi gidi :

Pit a=7x+1,b=-3x? —x—8,c=3x2—8x—1, khi d6 ta c6

{a+b+c:2

T 8<:>a3+b3+c3:(a+b+c)3<:>3(a+b)(b+c)(c+a):0
a+b*+ct=

a=—p |Y7x+1=3x*-x-8
Slb=-Cce i/xz—x—8=3’/x2—8x—1<:>x:0,x:irl,x=9

C=-a | J7x+1=-Yx*-8x-1

Vay phuong trinh ¢6 4 nghiém la x=0,x=£1,Xx=9.

Bai 8. Giai phuong trinh sau : /x? +3x+2 (%/x +1-3Ux+ 2) =1

Loi gidi :

Phuong trinh d& cho tuong duong vai

(x+1)—(x+2)+¥x° +3x+2(\3/x+1—\3/x+2) =0 (*)

Ta dat a=</x+1,b=-3/x+2, khi d6 phuong trinh (*) tr¢ thanh :
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a®+b*—ab(a+b)=0<(a+b)(a-b) =0
Sa=tho Ux+1=:¥x+2 < x:—g.
Thir lai théy nghiém x = —gthéa man.

Vay phuong trinh ¢6 nghiém duy nhit x = —g.

Bai 9. Giai bat phuong trinh 7+/3x —4 +(4x—3)~/6 —x 2 32

e

Loi gidi :
Diéu kién : %SXSG *)

Khi d6 bat phuong trinh twong dwong voi

[(3x—4)+3(6—x) |V3x—4+[3(3x—4)+(6-x) |6 —x > 64

< (3x—4)V3x—4+3(3x-4)v6-x+3(6—x)v3x—4 +(6-x)V6-x =64
@(\/3x—4+\/6—x)3264c>\/3x—4+ 6-X >4 2x+2+2,/(3x—4)(6-x) >16
& J(3x—4)(6-x) 27— x = (3x—4)(6-x) > (7-x)" do diéu kién (¥)

& 4x*-36x+73<0 9_5\/5 <X< thoa min diéu kién

9+2\/§
2

9-242 9+2J§}

Vay tap nghiém ciia bat phuong trinh 1a S = { > >

Bai 10. Giai bt phuong trinh (x+ 2)(\/2x+3 —2Jx +1)+\/2x2 +5X+3-120

Loi gidi :
Diéu kién : x> -1
Nhan xét :
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Ta thiy xuét hién nhan tir chung v/2x+3;v/x+1 trong v2x* +5x+3

a’—b’=x+2
. 1 \ , NPy . a=+2x+3 ) )
Khi do ta tim cach bién doi phuong trinh nho dat =Ja°-2b° =1
b=+x+1

\J2x2+5x+3=ab

Khi d6 bat phwong trinh tro thanh

(a®-b)(a—2b)+ab—(a®-2b*) 20 < (a—b)(a+b)(a—2b)+(ab—a’+2b*) 20
< (a+b)(a-2b)(a+b-1)>0

Nhung do a+b >0 nén bat phuong trinh trén tuong duong véi

J2x+3-2/x+120
\/2x+3+\/x+1—120c> 1

XL ——
{\/2x+3—2\/x+130 2

(a-2b)(a+b-1)20<

NV2X+3+4/x+1-1<0

Doi chicu voi dieu kién suy ra tap nghi€ém cua bat phuong trinh Ia S = [—1, —E}

x4+x2+1>\/x2—x+1 x*+1

Bai 11. Giai bat phuong trinh >
P 8 \/ x(x2 +1) x*+1 X

Lo gidi :
biéu kién: x>0.

Khi d6 bat phuong trinh dugc bién doi thanh

1

\/x2+x+1 x2—x+1>\/x2—x+1 X2+X+1+
x  xX*+1 N x+1 X

khi 6 bat phwong trinh tro thanh

Z—x+1 _\/x2+x+1
X241 X

. X
bén daytadat: a =\/

2
ab>a—b’+1< (a+1)(b-1)20c b21<:>1/X+TX+1 >1 ludn diing v6i x> 0.

Vay tap nghiém ciia bat phuong trinh 3 S = (0, +0).

Bai 12. Giai phuong trinh (VX+5—/x+ 2)(1+\/x2 17X +1o) -3
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Lo gidi :
Piéu kién: x> -2

Khi d6 phuong trinh twong duong vai :

3 (l+\/x2+7x+10):3<:>1+\/x2+7x+10:\/x+5+\/x+2
VX+5+X+2
<:>(\/x+5—1)(\/x+2 —1):0@ x=—1vXx=—4

Déi chiéu véi diéu kién suy ra phuong trinh ¢6 nghiém duy nhat x = -1.

BAI TAP PE NGHI

Gidi cdc phirong trinh, bat phwong trinh sau :
1.1. (\/x+1+\/x—2)(1—\/x2—x—2)=3
1.2. Vx—x2+v1—x:1+@—x)J§

1.3, /3x2—18X+25+4X2 —24x+29 =6Xx— X% —4

1.4, Jl+x+xX* +J1-x=1++1-X%°

PHUONG PHAP PAT AN PHU

BAI TAP MAU

Bai 1. Giai phuong trinh sau : \/x—\/xz -1 +\/x+\/x2 -1=2

Loi qgidi :
X—+/x*=1>0

Picu kién: i x+4/x*-1>0< x>1
x*-1>0
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Ta co, \/x—\/x2 —1.\/x+x/x2 —1=1.DPatt=+/x-+/x*-1

Khi d6 phuong trinh tré thanh : t+%: 2c>(t—1)2 =0ot=1

SYx-Vx¥¥-l=lex-Jx¥*-1l=1 xz—lz(x—l)2 o x=1.

Vay phuong trinh ¢4 nghiém duy nhat x =1.

Bai 2. Giai phuong trinh sau : 2X* —6X—1=+/4X+5

Loi gidi :

Diéu kién : x>—2.
4
3 -5 . s
Diat t=v4x+5>0=> X=T, khi d6 phuong trinh tro thanh :

2 )2 2
Z(t 5} —G(t 45j—l=t<:>t4—22t2—8t+27=0.

4
t=-1+22
e (P+2t-27) (P -2t-11) =0 " \/_(dotzo).
t=1+23
x=1-+2
= .
Xx=2+/3

Bai 3. Giai phuong trinh sau : X++/5++x-1=6

Loi gidi :

Piéu kién: 1< x<6.

Pit t =vXx—1>0=> x=t*+1, khi d6 phuong trinh tré thanh :
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S5+t =5-t° @{5” =(5-t) Q{(tz +t-4)(t*~t-5)=0

0<t<5 0<t<+5
@t=_1+‘/ﬁ@\/xf=_l+*/ﬁ@x=“_*/ﬁ
2 2 2
11-17

Vay phuong trinh ¢6 nghiém duy nhat x =

2

Bai 4. Gidi phwong trinh sau : x* + 2x, /x—i =3x+1.
X

Loi gidi :

Piéu kién: —-1<x<0.
Chia ca hai vé cua phuong trinh cho X, ta duoc :

X+2 x—£:3+l
X X

Dat t= /x—izo phuong trinh tré thanh: t* +2t-3=0ot=1< x—£:1c>x:¥
X X

(do t>0).

1-+/5

Vay phuong trinh ¢6 nghiém duy nhat x = —

Bai 5. Giai phuong trinh sau: x* +3/x* —x* =2x+1

Loi gidi:

Nhan thdy x =0 khong 1a nghiém caa phuong trinh, chia hai vé phuong trinh cho x =0, ta

duoc:
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X+ 3‘/x—1=2+l©[1—lj+,3/x—1—2=0.
X X X X

batt=3 X—i = phuong trinh trg thanh:
X

+

t3+t—2=0<:>(t—1)(t2+'[+2)=0C>t=lc>3X—£:1<:>X=1_2\/§
X
+
Vay phuong trinh c¢é hai nghiém 14 x = %
< - . N 4 3 2 3 1—X2

Bai 6. Giai phuong trinh sau: X" +2Xx” +2x —2x+1=(x +x)

X

Loi gidi:

biéu kién: x e (—,-1)u(0,1].

Taco VT =x* +2x°+2x* ~2x+1=(x* +X) +(x-1)° >0

X 5 1-x? ) 1-x° . NP .
Va VP =(x° +x) - =x(x* +1) - do dé phuong trinh ¢6 nghiém thi x & (0;1].

Viét lai phuong trinh dudi dang:

1-x°
X

X +2x° 4+ 2x° —2x+1=(x3 +x)
= (x2 +1)2 —2x(1—x2) :(x2 +1) x(l— x2)

Nhan thiy x =1khong la nghi¢m cua phuong trinh, nén chia hai vé phuong trinh cho /x(1-x°)

ta duoc:
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2 x(1-x? x2 11
X +1 2 ( ) =1(*), ta dat t=—+>0, khi d6 phuong trinh (*) tr¢ thanh:

\/x(l—xz) x*+1 x(l—xz)

t—%=1c4?4—2:0c4=2>0

ey x*+1 2 2 2 2 2
Khi d6 —=2<:>(x +1) :4x(1—x )<:>(x +2x—1) 0o x=-1++/2
x(l—xz)

Do x e (0,1)nén chi c6 nghi¢m x = —1++/2 théa mén.

Vay phuong trinh ¢6 nghiém duy nhit x = ~1++/2.

Bai 7. Giai phuong trinh sau: x°+,/(1-x* )3 = x2(1-x)

Loi gidi:

Diéu kién: —1<x<1.

Phuong trinh d& cho tuong duong vai

(x+\/1——x2)(x2—Xx/1——x2+1—x2):x 2(1—x2) *).

t* -1
Pit t=X+v1-X = xy/1- X = khi d6 phuong trinh (*) tro thanh:

t(l_

@(t—\/i)(tuzﬁul):o@{

t* -1 t* -1
5 =2 5 ot /2t -3t -y2=0

t=+2 t=+2
=
12422t +1=0 |t=—+2+1

(). V6i t=v2 <> x+1— 3¢ =+2 2 = x=1- X <:>(\/§—x)2 _1-x2
<:>2X2—2\/§X+1:0<:>x: 1

E .
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(ii). V6i t=—v2 -1 Xx++4/1- %% =—/2 —1, vd nghiém do VT >-1>VP.
(iii). V&i t=—/2+1 x+V1-%2 =2 +11-x* =—/2+1-X

“l<x<—2+1 12 —J2d2 1
2C>X: .
1-x? :(—\/E+1— x) 2

=

V2 1-\2-2y2-1
: .

Vay phuong trinh 6 hai nghiém la x = 0 X

Bai 8. Giai phuong trinh sau: (13—4x)~/2x—3 +(4x—3)~/5—-2x = 2+8y16x—4x" -15

Loi gidi:

biéu kién: Sex<,
2 2

Khi d6 phuong trinh tuong duong vai:

7(~2x=3+46-2x)-2((2x-3)v/2x—-3+(5-2x)v/5-2x) = 2+8,/(5-2x)(2x-3) (*)

2

Pt t=v2x-3+5-2x = /(2x-3)(5-2x) U220 hi s phuong trinh (*) tre thanh:

-4t +1+6=0< (t-2)(t*-2t-3) =0 1=2>0

Khi d6 v2x-3+y5-2x =2 x=2.
Vay phuong trinh c6 nghiém duy nhét x = 2.

Bai 9. Giai phuong trinh: 10x” +3x +1=(1+6X)v/Xx* +3

N, e

Loi gidi:
Dit u =1+6x;v=+/x>+3 khi d6 phuong trinh di cho tr¢ thanh
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%u2+v2—%:uv<:>(u—2v)2:9<:>u—2v:i3

o Véi u-2v =3, tadugc: 1+6X—24x*+3=3

3x-1>0
o -1=X*+3 < , o x=1
X’ +3=(3x-1)
X Véi u-2v =-3, taduoc:
3x+22>0 _
1+6x-2VX*+3=-"3=3x+2=VX"+3 &4 | 2<:>x:\/7 3
x* +3=(3x+2) 4
Vay phuong trinh c6 hai nghiém la X=1;X=ﬁ4_3.

Bai 10. Giai phuong trinh: 2(2\/l+ X2 —1— XZ)—\/l—X4 =3x"+1

e

Loi gidi:
Diéu kién: [x|<1
Pit a=v1+x%b=v1-x> =3x% +1= 2(1+ xz)—(l— x2) =2a% —b?
Khi d6 phuong trinh tr¢ thanh:
2(2a-b)-ab=2a’-b’ < 2a*+a(b-4)+2b-b*=0
Coi déy 1a phuong trinh bac hai v6i an 1a a, ta duoc:
4-b+3b-4 b
a=—=
4
4-b-3b+4
a=————
4

A, =(b—4) —8(2b—b*) =(30—4)’ = 2
—2-b

2
& Vc’yia:%@\/HxZ:“l;X VN

& Voiaz=2-beoVl+xt =2-V1- ¢ o V1+x2 +41-x2 =2
S2+201-x =4 x=0

Viy phuong trinh c6 nghiém duy nhat x = 0.
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Bai 11. Giai bét phuong trinh: 2735+ 2x +27v4-2x > (4x+1)’

e

Loi gidi:

A g en 5
biéu kién: ——<x<2.

Khi d6 dat {

u=~5+2x [uP+Vvi=9
=
V=+4-2x

Bét phuong trinh tré thanh:

*
3<U+V<,[2(5+2x+4-2x) =32 )

27(u +v)2(u2 —v2)2 o 272(u—v)2(u+v):(u +v)(18—(u +v)2)
< (u +v—3)((u +v)2 +3(u +v)—9) >0, luén dung do (*)

Vay tap nghiém ciia bit phuong trinh 1a S = [—g , 2} .

7 2
Bai 12. Giai bt phuong trinh Y7x—8+1> (\/2x—1—1)

Loi gidi:

Diéu kién: x > % ,khidotaditt=+2x-1>0

Khi d6 bat phuong trinh twong dwong voi

2 2 2
3/7t 9+1z(t—1)2{:>,3/7t oot gz(tZ—Zt)3
2 2 2

< 2t° —12t° +24t* +16t° - 7t* +9<0

& (t-1)(t-3)(2t* —4t° +2t° + 4t +3) <0

V6i t20=> 2t —4t°+ 2t* + 4t +3=(2t" + 2t* — 4t°) + 4t + 3
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=2t (t-1)" +4t+3>0
Vay (t-1)(t-3)<0=1<t<31</2x-1<3<1<x<5

Vay tap nghiém cua bat phuong trinh 1a S =[1,5]

Bai 12. Giai bat phuong trinh x* +12x <8v/x* +3x -3

Loi giai:
Didu kién x >0, khi d6 ddt a =+/x? +3;b =+/x ; bit phuong trinh tro thanh
a’+12b* <Bab < (a-2b)(a-6b) <0< 2b<a<6b

@2\/;<\/X2+3<6\/;c>\/g£x£1

Vay tap nghiém cua bét phuong trinh 1a S = ﬂ /3—35,1}

Bai 13. Giai phuong trinh 2(5x+3\/x2 N x—2) =3Vx—1+Vx+2+27

Loi gidi:
Piéu kien: x>1

Khi d6 dit t =3VXx—1++/x+2 =t* =10X—7+6vX* + X -2
Khi d6 phuong trinh tré thanh

t=5

t°-t-20=0<
t=-4

Nhung do t > 0nén chi nhan nghiém t =5 = x = 2 ]a nghiém duy nhat ciia phwong trinh.

BAI TAP PE NGHI
Gidi cdc phirong trinh, bat phwong trinh sau:

11, V3=x+x2—v2+x—x% =1
1.2, Nx+1l++4—x+,/(x+1)(4-x) =0
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1.3.

S
1.4, +5x*+10x+1>7-2x—X?

1.5. X= x—£+ 1—1
V x V7 x

1.6. X2 —3x+3+/x2—3x+6=3

1.7.  X+V4-x* =2+43xJ4-X*

1.8, Jl+2x+/1-2x>2-%
1.9, JX=2+J4-x=x*-6x+11

1.10.  (x-1)(x+3)+2(x-1) x+3 =8

Xx-1
1.11. x+ x+l+ /x+1:2
V 2 4
1.12. x—£+ 1—£:x
V x V7 x

1.13.  V2X+3+Xx+1=3x+2V2x* +5x+3-16
114, §(x+1) +43(x-1)° =64%° -1

(34-x)¥x+1-(x+1)¥/34—x
Y3a-x-Yx+1 B
116, Vx+v1-x-2/x(1-x)-2¢x(1-x) =-1

1.17. 8x+1+/3Xx-5=~Tx+4+/2x-2

1.15. 30

118, V2x2—1+x2 3% =V2X2 + 2X+ 3+ X2 — X +2

3

X 1
1.19. . [|———— =X
3-4x 24X Y

1.20. /X+1+6+49—x? +61/(x+1)(9—x2) =38+10x-2x* - x°
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\/x+2\/x+2\/x+...+ 24/3x =x
1.22. x2(7—2\3/—3x3+3x2+x):13x—8

1.23. \/ \/X— X— 2012 =2012

2012 2012
1.24. (1+x+\/x2—1) +(1+x—\/1—x2) = 2013

1.25. Giai cAc bat phuong trinh:

1. 3\/§+i<2x+i—7

24x 2X
2. VX +10x+1>7 — x> —2x

1.26. Giai cac phuong trinh, bit phuong trinh sau:

SN P>_

2. 43(x+2)°" -7¥4-x* +3Y(2-x)* =0
1.27. J36x2 —63x+27 =15X— 27+ 24/9%% —9x + 3

1.28. (6x2—x—2) 3x2—4x+1=(10x2—11x+4) X2 +x—1

Dit a=+/3x? —4x+1,b=~/x> +x—1 vasuyra

6x2 —x—2=ma’+nb?10x* —11x+4 = pa®+qb? dua vé phuong trinh dang cap bac ba.

PHUONG PHAP PAT AN PHU PUA VE HE
Phwong phdp:
Khi gap phwong trinh ¢é dang F ( f(x),ga+ f(x),4b- f(x)) =c. Ta c6 thé giai phuong trinh

u="va+af(x) C>{f(u,v):c
v=1Lb-pBf(x) pu” +av" =ap +ba

nay bang cach dat {

BAI TAP MAU
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Bai 1. Giai phuong trinh sau: X¥/35—x° (X+\3/35—X3 ) =30

Loi gidi:
Pit y=335-x> =>x*+y*=35
Va phuong trinh ban dau tro thanh: xy (x+ y) =230, tir d6 ta c6 hé phuong trinh
x*+y*=35 (x+y)3—3xy(x+y):35 {x+y:5 {X:Z,y:B
& N =N
xy(x+y)=30 Xy (x+y) =30 Xy =6 X=3,y=2

Vay phuong trinh d& cho ¢6 hia nghiém la x=2,x=3.

Bai 2. Giai phuong trinh sau: 23/3x—2 +3J6—5x —8=0

Lo gidi:
Piéu kién: x sg

bit u=3/3x-2;v=+/6-5x>0

u®=3x-2 s
= =5u° +3v” =5(3x—2) +3(6 —5x) =8(2)
vV =6-5X

Mit khéc ta lai c6: 2u+3v—8=0(2)

(1) & (2) = 5u° +3(%)2 ~8=0 450° +12u —96u+120 =0
& (U+2)(450° -78u+60) =0 Uu=2=V=4TM) = ¥3x-2=-2 > x=-2

Vay phuong trinh ¢6 nghiém duy nhat: x = -2

Bai 3. Giai phuong trinh sau: X++/5++vXx-1=6
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Loi gidi:

biéu kién: x>1.

Pit u=+X-1,v=15++/x—1 khidé ta c6 hé

u“+v=>5 ) 2
'y 5:>:>u +U+v-v =0 (u+v)(u-v+1)=0<u-v+1=0
Vi—UuU=

Khi do Vx—1+1=+5+/x-1 < Jx-1=5-x< 11 \/—

2
11-17
o

Vay phuong tinh ¢6 nghiém la x =

Bai 4. Giai phuong tinh sau: i+ /x—l =X+, /2x—E
X X X

Loi gidi:

biéu kién: x e [—1;0)\{\/%&00).
bat u= /x——v_,/ x—— u>0,v>0.Taduoc u-v= x——(|)

Ta lai c6 v* —u _(Zx——)—(x—ij x——(||)

X X
Tu (i)va (ii)tasuyra: v:—u*=u-v< (u—v)(u+v+1)=0<u=v, do u,v=0.

Vay phuong trinh tuong duong voi :

\/x—l :\/Zx—E = x—5:0<:> X =+2. So sanh voi diéu kién thi chi c6 nghiém x = 2 thoa
X X X

man.

Vay phuong trinh c6 nghiém duy nhat x = 2

Bai 5. Giai phuong trinh sau : 24— x +/12—x =6
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Loi gidi :

Piéu kién: x<12.

Piat u=3%24+x,v=+12—x. Ta dugc U+V=56 (1)
Laico u®*+v? =36 (2).Thay v=6-utu (1) vao (2) ta duoc :
U +u?-12u=0<u(u-3)(u+4)=0

u=0 X=-24
Slu=3 < x=3
u=-4 X =-88

Vay phuong trinh ¢6 ba nghiém la {-88,-24,3} .

Bai 6. Giai phwong trinh: 8x* —13x+7 = (1+§j§/(x+1)(2x—1) +x*—x-1

Loi gidi:
Phuong trinh dé& cho tuong dwong véi: 8x° —13x* + 7x =(x+1)3/3x* -2

<:>(2x—1)3—(x2—x—l):(x+1)§/(x+1)(2x—1)+(x2—x—l)
Pit u=2x-1v=4/3x* — 2 ta ¢ hé phuong trinh
u3—(x2—x—1):(x+1)v
vs—(xz—x—l):(x+1)u
Trir theo vé hai phuong trinh trong hé ta duoc:

u=v

2

(u—v)(u2+uv+v2+x+1):0<:>[ )
U +uv+v +x+1=0

3 V§i u=ve 2x-1=33x*-2 c>(x—1)2(8x+1):0 = x:lvx:—%

2
3 Vi u2+uv+v2+x+1:0<:>(v+%j +%(2x—1)2+x+1=0
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2
=S 4(v+%) +4x* +2(2x —1)2 +5=0, phuong trinh nay vé nghiém.

Vay phuong trinh 6 hai nghiém x=1;x = —% .

Bai 7. Giai phuong trinh; X2 +3vx% -1 =~/x" —x2 +1

Lo gidi:

biat u=x*,v=+x*-1;u,v>0, khi d6 phuong trinh tr¢ thanh
v=0

U+3v=+u’-v* <10V’ +6uv=0< 3

v=—=u
5

Do u,v>0nén chi nhan nghiégm v=0<vVx*-1=0< x=+1.
Thi lai ta thiy cac nghiém nay thoa méan.

Vay phuong trinh ¢6 hai nghi¢m la x = +1.

Bai 8. Giai phuong trinh: v/X* +2X ++/2x -1 =~/3x" + 4x+1

. .

Lo gidi:
biéu kién: x> % .

Khi d6 binh phuong hai vé cta phuong trinh ta dugc:

\/(xz +2x)(2x—1) =X’ +1<:>\/(x2 +2x)(2x—1) :(x2 +2x)—(2x—1)

Diat u=+/x* +2x,v=+/2x-1;u,v >0, khi dé ta c6 phuong trinh:
145 1++/5
2

w=u’-vVsu= v, nhung do U,v>0nén U==—=V

2
<X +2x :1+£/§ V2x -1 x? +2x:(1+2\/§) (2x-1) < x=1+2\/g
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Bai 9. Giai phuong trinh 4/x + ¥/x—-1=41+x

Loi gidi:

Diéu kién: 0< x <1

Nhan thay x = 0 khong 1a nghiém cta phuong trinh
Xétvoi 0<x<1

Khi d6 chia ca hai vé ctua phuong trinh cho 4/x ta duoc phuong trinh

1+</ —£:</1+1 @</1+1—</ _£:1
X X X X

Pat u=#1+1:v= a1 L khido ta c6 hé phuong trinh u-v=1 Hovet
at u=21+=;v=231—= khidd ta co hé phuong trin o
' X X phveng ut+vi=2 (u2+v2)2—2u2v2:2

u-v=1 u-v=1
N

((u —v)2 + 2uv)2 —2uv?i=2 < 2u°v2+4uv—-1=0

u=v+1l U=

uww=-1+——>0

BAI TAP PE NGHI

Gidi cdc phirong trinh, bat phwong trinh sau:

1.1. ‘3f£+x+,/£—x:1
2 2

12, Jx-5(Jx-Vx-5) ~2=0
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1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

1.17.

PHUONG TRINH VO TY

Q/x—m+\/x+\/x2——=2

Yx+7-x=1
Y2—-x=1-x-1

(x+5)ﬁ+1:m
V3X=2+4/x—1=4x-9+ 23 ~5x+2

V5x2 —14x+9 —/X* —x—20 =5yx +1

73X =7 +(4x-7)JT-x =32

(9% —2)/3x—1+(10-9x)y/3—3x — 49X +12x~3 =4
(2x—6)/x+4 —(x—=5)v2x+3 =3(x~1)

V6X% — 40X +150 —/4x% —60Xx+100 = 2X—10

I —2x-1+3x3-14 = x -2

2(2J1+ X2 —x/l—xz)—x/l—x“ =3x% +1

V=X +4x2 +x-1+81-x-1=0

2(x* +x—1)2 +2%% 42X =3+/4X+5

PHUONG PHAP PAT AN PHU PUA VE PHUONG TRINH BAC HAI

Phwong phap :

Khi gap céac phuong trinh c6 dang
(i). ax’ +bx+c=(mx+n)/px+q
(ii). @ +bx+c=(mx+n)/ px*+gx+r

(iii). ax® +bx* +cx+d :(mx+n)\/ax3+qx2+rx+s
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px+q =t
Ta thuong dat |/ pX> +gx+r =t va chuyén phuong trinh vé dang

Jat +ax% +rx+s =t

at’ —(mx+n)t+g(x) =0(*)
Viéc bay gio cua ching ta la giai phuong trinh (*), tic tim a sao cho biét thirc A 1a sé chinh

phuong.

BAI TAP MAU

Bai 1. Giai phuong trinh : (x+1)v/x* —2x+3=x"+1

Lo1 gidi :
Dit t =+x* —2x+3, khi d6 phuong trinh trg thanh

(x+l)t:x2+1<:>(x2—2x+3)—(x+1)t+2x—2:0<:>t2—(x+1)t+2x—2:0(*)

Phuong trinh (*) ¢6 A=(x~3)", nén (*) c6 hai nghi¢m

{t:Z - VX*—2Xx+3=2
t=x-11x2-2x+3=x-1

<:>x:li\/§.

Bai 2. Giai phuong trinh : X2 +(3—\/x2 N 2) X=1+2vX2 +2

Lo1 gidi :
Dit t =+/x* +2, khi d6 phwong trinh tré thanh :
0

x* —(x+2)t+3x-1=0 < at? —(x+2)t+x2+3x—1—a(x2 +2)

< at? —(X+2)t+(1—a)X2 +3x-1-2a =0
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Phuong trinh nay ¢6 biét thic A =(4a” —4a +1)X* +(4-120) X + 4ar (1+ 2) +4 =0, nhan thiy

a=1=A=(x-4)".
Vay phuong trinh ban dau tuong duong véi

t=3 _[Vx+2=3
t=x-1 | x2+2=x-1

tz—(x+2)t—3—3x:0<:{ o x=1/7.

Bai 3. Giai phuong trinh : 4vX+1-1=3x+2J1-X +41-X

Loi qidi :
Piéu kién: —1<x<1.
bat t =+1-X, khi d6 phuong trinh trg thanh : 4/x+1=3x+ 2t +tJ/1+ X +1

&~ +(X+1+2)t+2x=4/x+1+2=0 (¥)

- 2 - -
Phuong trinh ndy c6 biét thic A :(3\/x +1—2) , do d6 phuong trinh (*) ¢ hai nghiém Ia

3
t=2vx+1 J1-x=2x+1 X__5
< =
t=vx+1-1 |J1-x=+/x+1-1 x:+£
-2
Vay phuong trinh ¢ ba nghiém la x=—g;x=i§.

3 2
Bai 4. Giai phuong trinh ; VX% — x+1 =X F2X —3x+1

x*+2
Loi gidi:
Phuong trinh d& cho tuong duong véi :
a x3+x2—2x+(x2—x+1)
VX2 —x+1= >
X +2
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Dit t =+ x> —x+1, khi d6 phuong trinh tré thanh :
(x2+2)t:x3+x2—2x+t2 <:>t2—(x2+2)t+x3+x2—2x:0
Coi day 1a phuong trinh bac hai véi an 1a t, ta c6

A=(xX +2)2 —4(x+x* —2x) =(x* —2x—2)2

o t=x"—x
Tir d6 suy ra:
t=Xx+2
i 1+
*  Veit=xX-xoV-x+l=xX-xot=t"-lot= 2\/§20

2
Xt —x+ =1+\/§ c>x2—x+1:[l+£/§] ©2x2—2x—(1+\@)=0

2
L _1EV3+2J5
> :
X=-2
e Veit=x+2e X -x+l=x+2o1 ZC>X=—§.
X —X+1=(x+2) 5
+
Vay phuong trinh ¢ ba nghiém : x =—§,x =ﬂ.

Bai 5. Giai phuong trinh (3x+1)v/2x* -1 =5x’ +%—3

Loi gidi:
biéu kién 2x* -1>0

2

bit t =/2x% -1 = x? _t+l

va phuong trinh dugc dua vé dang

(3x+1)t =5x’ +gx—3<:> mx* +(5—m)x° +§x—3—(3x+1)t =0

t>+1
om

+(5-m)x? +gx—3—(3x+1)t:0
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2
=S m%+(5—m)x2 —(3x+1)t+%x—3+g:0(*)

Coi (*) 1a phwong trinh bac hai 4n t, tinh delta:
A= (3x+1)2 -2m ((5— m) x° +g x—3+%j | s6 chinh phuong, tim dugc m=4.

CAc ban tu giai tiép nha!
BAI TAP PE NGHI

Gidi cdc phirong trinh, bat phwong trinh sau :

11 (4x-1)Vx*+1=2x"+2x+1

12 m:x3+2>:2—3x+1
X +2
13, 4x —Tx+xy5+x-2x =1
1.4. x2+(2x+3)m:6x+5
1.5. x2+(2x+3)m:6x+5

1.6.  (3x-5)v2x* -3 =4x*—6x+1

PHUONG PHAP DANH GIA

Phwong phdp:

- Str dung tinh don di€u cua ham $6

Gia st bién doi phuong trinh vé dang f(x)= f(t) (*), trén mién xac dinh D xét tinh don diéu
cua hamsé f(t). Néu f(t)dong bién hodc nghich bién trén D thi phwong trinh (*) twong duong
Vol x=t.
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- Dung bt dang thire danh gia( Cac bat dang thiac xem Chuyén dé GTLN-GTNN va
chirng minh bét ding thaic).

BAI TAP MAU

Bai 1. Gidi phuong trinh /x-1+3/x+8 = -x*+1

Loi gidi:

- V6i x >0 thi V& trai 16n hon 1, V& phai nh6 hon 1
- Vi x < 0 thi V& trai nho hon 1, Vé phai 16n hon 1
- Nhan thay x = 0 la nghiém cia phuong trinh

Vay phuong trinh ¢6 nghiém duy nhat x = 0

Bai 2. Gidi phuong trinh 3x? + 6x+12 +/5x* —10x* +9 = —2x(x+2) +3

e

Loi gidi:

VT =35 +6x-+12 +v/5x* ~10x? +9 = 3(x+1)" +9 +,/5(x* ~1) +4 >/9 +/4 =5

VP =-2x(x+2)+3=-2(x+1)" +5<5

(x—l)2 =0

Vay phuong trinh c6 nghiém khi va chi khi VT =VP =5 < x=1

2

(x2 —1) =0

Vay phuong trinh ¢6 nghiém duy nhat x =1

Bai 3. Giai phuong trinh sau: (2x+l)(2+\/4x2 +4x+4) +3x(2+\/9x2 +3) =0
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Loi gidi:
Phuong trinh twong duong voi

(2x+1)(2+ (2x+1)" + )=—3x(2+./(—3x)2 +3) o F(2x+1) = f(=3%) (*).

Ta xét ham s6 f(t)=t(2+x/t2+3) lién tuc trén R . Ta co
2

t
Jt?2+3

duong voi @ 2x+1=-3x < x:—%.

fit)=2++t"+3+

>0, suy ra f(t)ddng bién trén R. Do d6 phuong trinh (*) tuong

Vay phuong trinh ¢6 nghiém duy nhat x = —%.

Bai 4. Giai phuong trinh sau : ¥/6x+1=8x* —4x-1

Lo1 gidi :

Phuong trinh twong duong voi

Bx+1+36x+1=(2x)’ +2x < f(2x) = f (¥/6x+1) (*).

Ta xét ham s6 f(t)=t*+t Ién tyc trén R. Tacd f'(t)=3t>+1>0, suy ra ham s6 f(t)dong
bién trén R . Nén phuong trinh (*) tuong duong véi : 2X = J6x+1 <> 8x° —6x—1=0.

Giai phuong trinh bang cach dat x = cost,t e [O, 7r] , khi @6 phuong trinh tré thanh:

2(4cosst—3cost)—1: 0 < cos3t =%

T T
t=§ X=COS§
gt="1k2n
3 1 5x
< < t=?:> X=COS?
gt=—" k2
3 S5 1
t=— X=C0S—
9 9

Do 14 phuong trinh bac ba nén c6 téi da 3 nghiém, vay nén phwong trinh ¢6 ba nghiém nhur trén:
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N Ay 7
Vay phuong trinh c6 3 nghiém la x {cos%,cos%,cos?ﬂ}.

Bai 5. Giai phuong trinh sau : f’/(x—l)2 —23x-1—(x-5)vx-8-3x+31=0

Loi qidi :
biéu kién : x>8.

Khi d6 phuong trinh twong duong voi :

x=1+§/(x-1) ~21=(Vx—8+1) +(Vx—8+1) ~2(Vx-8+1)

Xéthamsd f(t)=t+t*-2t,taco f'(t)=3t"+2t—2>0,Vte[L,+x). Nén f(t)ddng bién,
Phuong trinh ¢6 dang f (3/x—1) = f (Vx—8+1) < Ix—1=+/x-8+1

Pit u=3/x-1, ta duoc phuong trinh : u-1=+u’*-7

<:>u3—u2+2u—8=0<:>(u—2)(u2+u+4):Oc>u:2<:>x:9

5
2x-1

—2X<6

Bai 6. Giai bat phuong trinh sau : 3v3—2x +

. .

Loi gidi :

Diéu kién : 1ox<2
2 2

Ta xét ham s f(x) =3vJ3—2x + —2X—61trén eg}

5
V2x -1
-3 5

3—2x_(m)3

Nhan thiy f(1)=0. Do d6 bit phuong trinh twong dwong véi: f(x)< f(1) & x>1.

Taco f'(x)= —2<0, suyrahamsé f(x)nghich bién trén (

N |-

N w
L 1

Két hop vai diéu kién ta suy ra tap nghiém cua bat phuong trinh 13 S = [1%} .
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Bai 7. Giai phuong trinh sau : 3/x+2 +3Jx+1=32x* +1+3/2x°

Lo1 gidi :
Dit u=3/x+1,v=3/2x*, khi d6 phuong trinh tré thanh :

I +1+u=IV +1+ve f(u) = f(v)
2

Ta xét ham sb f(t)=Jt>+1+t, ta c6 f'(t)=t—2+1>0nén f (t)ddng bién. do d6
3(t3+1)

phuong trinh tuong duong véi U=v < Ix+1=32x* © x=1v X = —%.

2
Bai 8. Giai phuong trinh sau : %Iogz(x+ 2)+x+3=log, 2X+1+(1+£) +2X+2
X X

Loi gidi :
LA 1
Diéu kién : Xe(—Z,—E)u(O,+oo).
Khi d6 phuong trinh twong duong voi
1 1 1Y
log, Vx+2 -2Jx+2+x+2=log,| 2+= |2 2+= |+| 2+=
X

X X
czf(J;:§)=f(2+%j(ﬂ

Xéthamsé f(t)=log,t—2t+t* trén khoang (0,+o).

1 / 1 C .
Ta c6 f'(t):m+2t—222 M.Zt —2>0, né ham s6 dong bién. do d6 phuong trinh (*)

tuong duong vai :
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NX+2 :2+l<:> x+2:4+£+i2c> X —2x2 —4x-1=0

X X X
- .

& (x+1)(x2 —3x—1) =0 x=-1vXx= 3_;/E . S0 sé&nh véi diéu kién suy ra phuong trinh c6

hai nghiém la x=-1;x = 3+£/E.

Bai 9. Giai phwong trinh sau : (\/x+2+«/x+6)(\/2x—1—3)=4

Lot qidi :
A 1
bieu kién : XZE.

Dé phuong trinh ¢6 nghiém thi v2x—-1-3>0<>x>5.

Khi d6 xét ham s6 f (x) = (vx+2 ++/x+6 )(v2x—1-3]trén khoang (5, +o0).

Ta c6 f'(x):( t 1 j(\/2x—1—3)+ IX+2+VX+6 >0, nén ham sé dong bién
2Ux+2  2Jx+6 Vax-1

trén (5,+00). Nhan thdy f(7)=4, do d6 phuong trinh c6 nghiém duy nhat x=7.

Bai 10. Giai phuong trinh sau : 2¢/X—1+3v5—X +3x* —30x+71=0

Loi gidi :

Piéu kién: 1< x <5.

Khi d6 phuong trinh twong duong vai :
2Vx—1+3J5-x =-3(x-5)" +4<4 (1)

Xéthamsd f () =2vx—1+3v5-x lién tuc va x4c dinh trén [1,5]. Ta co

25-x-3Vx-1 29
f'(x) = f'(x)= =—.
9 JX=14/5-x = F)=0=x 13
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Ta lai c6 f(l):6,f(5):4,f(i—§j:2\/ﬁz>xmllig]f(x): f(5)=4(2)

T (1) va(2)tasuyra x=5.
Vay phuong trinh c6 nghiém duy nhit x =5.

Bai 11. Giai phuong trinh sau : 4vX+2 ++/22—3x = x* +8

Loi gidi :

Diéu kién : —2£x£2—32.

Khi d6 phuong trinh twong duong vai :
4(\/x 2 —2)+(\/22—3x—4)= X2 —4

- 4(x-2) .\ 3(2-x)
NX+242 J22-3x+4

=(x-2)(x+2)

<:>(x—2)(x+2— 4 + 8 ij
VX+2+2 22-3x+4
X=2
4 .3
JX+2+2 J22-3x+4

4 3
+
VX+2+2 J22-3x+4

f'(x)=1+ 2 5+ 9 > >0, VX e[—Z;gj
\/x+2(\/x+2+2) \/22—3x(\/22—3x +4) 3

X+2—

=0(%)

Xét ham s f(x)=x+2—

,tacod

Nén ham sé dong bién trén [—2,2—32}

Nhan thiy f(-1)=0, do d6 phuong trinh (*) cé nghiém duy nhat x = —1.

Vay phuong trinh ¢é hai nghiém la x=-1;x=2.
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Bai 12. Giai phuong trinh sau : vX+2 ++/3—X =X* —Xx+1.

Loi gidi :

Piéu kign: —2< x < 3.
Xéthamsd f(x) =vx+2++v3—x—x*+x—1 trén doan [-2,3].
1 1 1 1
- —2X+L f(x)=— —
2x+2 23-x aJ(x+2)  4)(3-x)

s6 f'(x)nghich bién trén (-2,3), do d6 phuong trinh f(x)=0c6 toi da 2 nghiém. Nhan thay

Tacd f'(X)= —2<0. Do d6 ham

X = 2; X =—1thoa man phuong trinh.
Vay phuong trinh ¢é hai nghiém la x=-1;x=2.
Nhan xét :

Bai toan nay co thé giai bang phuong phap truc cin thirc

Bai 13. Gidi phuong trinh : v/x =(1-x)’ +1

Loi gidi :

biéu kién x>0.

Xét hamsé f(x) =v/x —(1—x)’ ~1 trén doan [0, +).

Ta cb f'(x):i+3(1—x)2 >0,Vxe(0,+). Do d6 ham sd ddng bién trén doan [0, +00).

24x
Vay néu phuong trinh f(X) =0c6 nghiém thi d6 1a nghiém duy nhat. nhan thiy f(1)=0. Vay

phuong trinh ¢c6 nghiém duy nhat x =1.

Bai 14. Giai phuong trinh ; 13VX° —x* +9Vx2 + x* =16
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Loi gidi :

Diéu kién :|x| <1

Khi d6 phuong trinh twong duong vai :

2
X’ (13\/1— X% + O+ X2 ) — 256
Str dung bat ddng thirc Cauchy sharvart ta co

(13\/1—X2 + 91+ X2 )2 =(JEJEW+&/§J§W)Z

<(13+27)(13(1-x*) +3(1+x*)) = 40(16 -10x°)

2
Tir d6 suy ra VT <40x*(16-10x" ) < 4(%) =256 =VP

DA4u bing xay ra khi va chi

2
Vimx -3 25

S X==x

10x* =16 -10x>

Vay phuong trinh ¢6 hai nghi¢m la x=+

e

Bai 15. Giai phuong trinh v/x* —5x2 +4 + 2X =/4x* —16X? ++/x2 -1

e

Loi gidi :

Diéu kién X>2;X< -2

- Véi x > 2 phuong trinh twong duong véi
SO o = [ 2]
SR —4(\/X2—1—\/4X2)+\/4x2 —JX-1=0
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c>(x/4x2 _Jx? —1)(\/x2 —4—1):0@ x=+/5>2

- Vi x <-2khi dé phuong trinh twong duong voi

N g Ml e e e
=35 —1(@—1) :W(m +1) *)

D@ thdy v6i x < -2 thi Vé phai 16n hon V& trdi, hay phuong trinh (*) v6 nghiém

Vay phuong trinh ¢6 nghiém duy nhat x = J5

BAI TAP DE NGHI

Gidi cdc phirong trinh, bat phwong trinh sau

1.1, JAx-1+y4x*-1=1
12, (3+4Jx*+1)(4x+15)=16

1.3, \/2x\/§—i2 +\/1—i2 >3
X X

X

14, X2 —2x+3-x—6x+11>+/3-x —/x-1
15, \/2X +12X+6—/2x—1> x+2

16, \/6(2-x)+2,/2(3-x) =6vx* ~5x+6

1.7. 2x+3:x2+(x—1)§/m

1.8. Q/F—l+x/m<——:m+l— 4x? -1

PHUONG PHAP LUQNG GIAC HOA
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Khi gdp mgt sé bai toan ma biéu thirc chira cdn thire, ta thwong doi bién sé6 dwdéi dang lwong

gidc nhw sau.

+ Néu c6 chaa v/a? — x? thi dat x =asint hoic x =acost.

e . , N ae a . a
+ Néu co chira vx* —a? thi dat x=——hoic x=——.
cost sint

+ Néu c6 chira x* +a*hodc +/x? +a? thi dat x=atant.

X+a
a—X

+ Néu c6 chira /(x—a)(b—x)thi dt x=a+(b—a)sin’t.

+ Néu c6 chua thi dat x = acos2t.

BAI TAP MAU

2
Bai 1. Gidi phuong trinh : \1+v1—x? (\/(1+ x)’ —\/(1—x)3)=¥+ 1-x

3

Loi gidi :

Dicu kién : [x|<1.

Véi —1<x<0thi \(1+x)° —y(1-X)’ <O0=VT <OVP >0, do d6 phuong trinh khong c6

nghiém trén [-1,0]. Ta xét nghiém cua phwong trinh x €[0,1].

bat x=cost,t e [0%} khi d6 phuong trinh trg thanh :

m(\/(h cost)’ —(1-cost)’ ) = Zf + ll—zoszt

< 1+sint Hﬁcos%f —(ﬁsin%f} :¥+§sint
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o242 sin£+cosl cosl—sinl 1+ cosl.sin1 =&+£sint
2 2 2 2 2 2 3 3

1

1
NN

Vay phuong trinh ¢6 nghiém duy nhat x = 1

%

= 2x/5cost(1+%sintj =2+sint < cost =

X
4x%* -1

Bai 2. Giai phuong trinh sau : v1—x°

Loi qidi :
YA 1
bicu kién : |x|<1,x = iE.

Ta dat x = cost,t e[O;n],ti%,%

Khi d6 phuwong trinh tré thanh :

cost . . :
V1-cos’t =————— <> sint(4cos’ t—1) = cost < sint(3—4sin’ t) = cost
4cos"t-1

3t="_trk2r (7 kT

& sin 3t =cost :sin(ﬁ—tj IS IS 8 2
t=r- Z—tj+k27r t=£+k7r
2 4

S5

, L, e oA “A N T T
So sanh vai dieu kién caa t, suyra x = 84

Vay phuong trinh ¢ ba nghiém la x = cos%; X= cos%; X= cos%.

Bai 3. Giai phuong trinh : y14+1—x? = x(1+ 21— %2 )

Loi gidi :

269
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




PHUONG TRINH VO TY

Dicu kién : [x|<1.

Dé phuong trinh c6 nghiém thi x>0, do d6 ta chi xét nghiém phuong trinh x €[0,1].
Ta dat x=cost,t e [0%} khi d6 phuong trinh tré thanh :

\J1++/1—cos?’t =cost (1+ 24/1— coszt) < /1+sint =cost(1+2sint)

& L+sint =cos’t(1+ 2sint) < (1+sint)(1-(1-sint)(1+2sint)) =0

1-(1-sint)(1+2sint) = 0(*), do te[o,ﬂ

Phuong trinh (*) twong duong voi :

sint=0 x=1

2sin’t—sint=0< =
sint:E xzﬁ

BAI TAP PE NGHI

Gidi cdc phirong trinh, bat phwong trinh sau :

/ 142
1.1. %:1_2%

12, (VIx-1)(Vi-x+1)=2x
1.3. 2\/a+—x—\/ﬂ:\/a—x+,/x(a+ X)

14, B+x-6-x/(3+x)(6-x) =1
15 x*-3x=+/x+2

MQT SO PHUONG TRINH DANG PAC BIET
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Dang 1: a.A(X)+b.B(x) =/ A(X).B(x) .

Phuong trinh ndy duoc giai bang cach chia hai vé phuong trinh cho A(X) hoac B(x) #0.

Dang 2: au+ Bv=~mu’+nv’ .

Phuong trinh ndy duoc giai bang cach chia hai vé phuong trinh cho uhoac v#0.

Dang 3: a(f(x))' +B=y%ag(x)+b tadit tfag(x)+b = f(y) va dua vé giai h¢ doi xung.

BAI TAP MAU

Bai 1. Giai phuong trinh sau: 2(x2 + 2) =5Vx®+1

. .

Lo gidi:
biéu kién: x> -1.

Khi d6 phuong trinh tuong duong véi: 2(x2 —x+1)+2(x+1) :5\/(x+1)(x2 —x+l) :

Nhan thiy x = -1, khong la nghiém caa phuong trinh, nén chia hai vé phuong trinh cho (X +1)

ta duoc:

2 2 _ 2_
X =XHL o5 [X2XHL e gt o /X—Mzo,khidé (*) tré thanh:
X+1 X+1 X+1

oo /xz—x+1_2
- B +
2°+2-5t=0 1< x+1 <:>x:5_\/3—7.
=5 X =x+1 1 2
X+1 2
5+/37

Vay phuong trinh ¢6 hai nghiém x = 5
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Bai 2. Giai phwong trinh sau: x° —3x+1= —gv X'+ x+1

Lo1i gidi:

Taco Vx*+ x>+ :,/(x2+1)2—x2 =\/(x2+x+1)(x2—x+1)

a+pB=1 {a=2
=

Gia sit XZ—3X+l:a(X2—X+1)+:B(X2+X+l)c>{_a+ﬂ——3 g=-1

Khi d6 phuong trinh tré thanh:

=2(X* = x+1)+(x* +x+1) =—§\/(x2 —x+1)(%* +x+1)

DPit u=+/x*—x+1,v=+/x*+x+1, khi d6 phuong trinh tr¢ thanh:
—2u% +V* = —%uv = [u —%v}(u +§VJ =0

3 ; V3 3
u=—-1vV X —x+1_7\/x +Xx+1 _7i3\/§

= i = 7 <X 5
u:—?sv \/xz—x+1=—?3\/x2+x+l
+
Vay phuong trinh ¢6 hai nghiém la x = ! _2\@ .

Bai 3. Giai phuong trinh sau: %x/4x +1-9x" + 26x+3—37 =0

. .

Lol gidi:

biéu kién: x > L
4
e N L 2 2 11
Khi @6 phuong trinh twong duong voi: g\/4x +1=(3x-4) —2X—§(*)
bat V4x+1=3y-4,y 2%, khi d6 két hop véi (*) ta c6 hé phuong trinh:
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2 A
(3y—4)" =4x+1 (3y—4) =4x+1 (y—4) =4x+1
f— e X=y

2 2 11
_aY? =4(3y— = _ —22)=
(3x—4) 3(3y 4)+2x+3 (x—y)(9x+9y-22)=0 0% 40y 220

Giai hé nay ta duoc cac nghiém thoa man diéu kién 1a x =

14+V61  _12-/53
9 " 9

Bai 4. Giai phuong trinh: 3/3x -5 =8x® —36X* +53x—25

Loi gigi:

Phuong trinh trong dwong véi: Y3x—5 = (2x —3)3 —X+2 (¥

Nén ta dit 3/3x—5 = 2y —3 (**), két hop véi (*) ta c6 hé phuong trinh:
(2y-3)" =3x-5

{(2x—3)3 =X+2y-5

Trir theo vé hai phuong trinh trong hé ta duoc:

2(x-y)((2x-3) +(2x—3)(2y—3)+(2y—3)2) =2(y-x)

@{X:y (i)
(2x-3)" +(2x-3)(2y -3)+(2y -3)" +1=0 (ii)

D& thay phuong trinh (ii) v& nghiém, do
2
(2x—3)2+(2x—3)(2y—3)+(2y—3)2+1=(2x—3+%(2y—3)j +1+§(2y—3)2>0

Thay x =y o (i) vao (¥*) ta dugc:

(2x—3)3 :3x—5<:>(x—2)(8x2 —20x+11):0<:> x:2vx=5i4\@.

BAI TAP PE NGHI
Gidi cdc phirong trinh, bat phwong trinh sau:
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11 2@ +5x-1=7Jx’ -1

12, X3 +2(x+2)’ —6x=0

13, 2(x-3x+2)=3/x’+8
Dap s6: x=3+13

14, Y3x+4=xX+3%+x-2

15,  2¢—x2-3x+1=x"+x* +1

1.6. mzx3—2x2+%x—2

17. X -2x=22x-1

1.8.  2x2—6x—1=+/4x+5

1.9. 8x*—4x-1=36x+1

1.10. 7x?-13x+8=2x? ,3/x(1+ 3x—3x2)

1.11. 2(x2+2x+3)£5\/x3+5x2+3x+2

112, 8X*—13x+7= (1+%)§/(x+1)(2x—1)+ Xt —x—1

1.13. x*-36+¥6+x =6
114. 103 +1=3(x* +2)
Pat U=+X+1,v=vx - x+1
Dépséx=54_r\/ﬁ
115, 10Vx*+8 =3(x* ~x+6)
11+177
2

Pap s6: X =

1.16. VX*+2x+/2x-1=+/3x* +4x+1
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Pap s6: X =

1++/5
2

BAI TAP TONG HQP

Gidi cdc phirong trinh, bat phwong trinh sau:

10.

11.

12.

13

14.

15

16

x2+3x+1:(x+3)\/x2—+1
m:x—z
X—\/E—(X—l)x/;+m=0
Jax=1++ax -1=1
\/X+M—\/x+l+\/m =1

V2-x% + /2—i2 :4—(x+1)
X X

\/§>1+§/ﬁ
(x-1)v2x-1<3(x-1)

4\/;+i< 2x+i+2

N 2X
X% —1< 2x3/X% +2x
X=1=> x(\/xi—l—\/})m/ﬁ
(4x 1)V +1<2x¢ +2x+1
VX = 2% +3 —/x2 —6x+11 >3- x —/x~1
SX=1+% -1 2 (x+1)(3-x)
JX+1<1-2x+32 =X

\/x—\/x2 -1 +\/x+\/x2 -1<2
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17. \/x—2\/x——1+\/x+3—4\/x_—1:1
18. VJ1-x=+/6—x—-+-5-2x

19. Yx+6+x2=7-+/x-1

20. (x2—4x)MZO

21 x+l —x—1
 Ux+1-+/3-x 2

22. X*—4x+3=+/x+5
23. X*+x*=3x-1=2vx+2, xe[-2,2]

1-x°

24, x4+2x3+2x2—2x+1=(x3+x)
X

25. X4+vV4—X2 =2+ xJ4—X?

26. V3K +2X° 42 +vV-3 + X2 +2X—-1=2X* + 2X + 2

27. 232x-1=27x>-27x* +13x-2

9 gu2
28, 9/# _ox+1

29. X-1+JXx+1+/2-x=x2+/2
VX2 —x+2 X2+ X 1

VX1 x+2 Livx—x+4
31. 2012*(\/x2+1—x):1

32. 2X®sinX+XCoSX+3/2Xx+1=x>—XxX>+Xx+1

30.

33.

w

2(2—x)(5-x) =x+4/(2-x)(10-x)

34. (x=3)Vx*-4<x"-9

x*—16 5
35. +4X=-3 >
JXxX=3 X—3
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\J51-2x— x? -

1-x
3
37. 3 X +31+\/x+1:\/x2—x+1+\/x+3
\ x+

38. Yx*-2=+2-%°

39, 13JX-1+9y/x+1=6x

40. Bx—-1+39—x=2x%+3x-1
41, (x—2)\/x_—1—\/§x+2:0

42. 2x+x—_1 :\/1—E +3\/x—1
X X X

36. 1

43, \/§+(‘/x(1—x)2+(‘/(1—x)3:\/1—7x+m#/F
44, Ix+1-Ix—1=¢x¥ 1

45, M+\/x——1+2x—3

46. Jx*+15+2=3Yx +/x* +8

47. Y7x+1-Yx? —x-8-Yx’ —8x+1=2

48. Y3x+1+3Y5—x+¥2x-9-Y4x-3=0

49. /%&—uxz:(l—&)z
50. 1+§\/x—x2:\/;+\/1—x

1\2
51. ~/2x+1++/3-2x _(@x-1)

52. X°>+2x-1-3x x—lzo
V" x

53. 2(x*-3x+2)=3x*+8

54. JAx+1-+/3x—2 :%3
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55. 243x+3=x*+9x+20

56. /2X2 +16X+18 +4/x2 —1=2x+4
57. JX—=2+4++4—-Xx=%*—-6x+11
58. 2x?+13=4Xx—2++2X*+7

1-X  2Xx+X?
59. S
X 1+x

60. X2 +3x*—x*=2x+1

61. V22 +x+1+Vx2—x+1=3x

62. 3x° +7x+8—(4x+2)Vx+8=0

X+2+X\/2X+1 _m

63.
X+/2X+1
64. (\/x+3—\/x—1)(x2+\/x2+4x+3):2x
65. 25x+9voxE 4 =24 X
X X +1
2 x2 +1)°
66. \/x2+l+X 1_ ( )
2X 2x(l—x2)

67. 10x%+3x+1=(6x+1)v/x*+3

68. XZ\/;+(X—5)2\/5——X=11(\/§+\/5—7X)
69. 15%° +2(x+1)Vx+2+5x-2=0

70 2x+1+ x5 +2+(x+1)Vx2 +2x+3=0
71 X +3x2+4=4x/x+3

72, N2x+2x+ (x=D)x = x+1
73, 4J1-X-6=x-3V1-x* +5J1+x
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76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

PHUONG TRINH VO TY

x> +X+1 2
2 +X°—4=
X+4 VX2 +1

4+2\/1?:—3x+5\/1+_x+x/ﬁ
Zmzx+\/m
(x+4)° —6vx° +3x =13

X* +6X2 —2x+3 = (5x—1)V/x* +3
x2+x—1:(x+2)m
\/?X—G+3\/X_—l—\/mzo

(x2 —6x+11) G —x+1=2(x2 —4x+7)\/x—2
2X + 1+ X2 :—M
1-x?

X2 +3x% —3¥3x+5=1-3x
Ix*+4=x-1+2x-3
Y —1443¢ -2 =3x-2

(\/1+—X—1)(\/1——X+1) =2X

U+ X1V +X41 =X —X+2
3(\/2x2+1—1):x(1+3x+8 2x2+1)

12x -8

\VoX? +6

V1-x% +2Y1-x2 =3

V2X+4-2J2—-x =

VX2 +5x+1—-2x% —x+1=9x—3

V1+2x ++/1-2x =\/1_2X +\/1+ 2X
1+2x V1-2x
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93. V8+X% +64— )¢ = x* —8x% +28

94, 2-X? +‘/2—i2 :4—(x+1)
X X

95. JX=1+VxX3+xXP+x+1=1+vx*-1

06. 2x+ % =\/1—E +3\/x—1
X X X

97. X+ x—123+‘/2(x2 ~5x+8)

98. x+1+\/2—x2 + /2—i2 —4
X X

VX 42X +4/2X=123x% +4x+1

Gidi cdc phirong trinh, bat phwong trinh sau:

1.1, x®-3x+1=+/8-3x?

x/ﬁ+x/_ 4
B —Bx

1.3. \/—X———\/ 3X +—=1
7
1.4. ‘/3X +—+4<x+—

1.5, 7N3x-7+(4x- 7 NT—x=32

1.6.  3I7x- ,/

1.7.  3x*-3x+3 —3——§ 1

1.2.

18, 2+2x< 2[\/1—x + 3X_1]
+

Dang Thanh Nam
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1.9. xs—m—éln(x+2mx):0

110 3x(2+V0x% +3)+(4x+2)(1+ Y1+ x4 ) =0
111 2(x-2)(V/3x+5+242x-5)=3x-1

112, x*=3x*+2\(x+2)’ —6x>0

113, 4I7x+53-12x <(2Jx+5+1) +27

114, 1+ x2+x* +x=/x—x°

1.15. 2(2J1+ X2 —x/l—xz)—x/l—x“ =3x% +1

1.16. \/20X2+80X+15S2X+l+4\/3x+5
1.17. X +3x2 +/—x = x2 —2x
1.18. 2X+1+ XX +2+(X+1)VX* +2x+3=0

1.19. \/x—3+x<\/2(x2 —9x+22) +5

1.20. x*+20-x*+9=x—7
1.21. =X +2Xx+2>+-6x+4

1.22. (x2 —6x+11) X2 —x+1=2(x2 —4x+7)\/x—2

Gidi cac phirong trinh, bat phwong trinh sau:

11, V3 +2x2+2+4/-3C + X2 +2x—1:2(x2+x+1)

1.2 3 -x*+3+Vx*+3x*+3=0
2
1.3. X} —2x+5++/24x-2 _ox+4

3
1.4, JX°+x3+x s«/(x2+1)3 —,/xz(x2 —x+1)
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15. X +x+1=(x+1)vV9-x

16. 8[2X= +3>6\/2x 3+

J—l
17, Ja—x+,% 1+X
1.8. JX+M—\/ZX+1+M=X+1
N T e e

1.10. i’/(x—l)2 +\/(X+2)3 =x*+x-1

111, x*—2x3+x= z(x2 —x)

112, A2 —1+x =22 —x +/2x+1
1.13. (\/x—+3—\/;)(\/1——x+1)=1

114, (x+2)V1-x2 x*—x®+5x-2

1.15. (4x2—10x+7)(§/(6x—4)2—\3/6x—4+1):9
1.16.  V/6(x* =3x+1)+Vx* +x*+1<0

1.17. 3( 2x2+1—1):x(1+3x+8 2x2+1)

1.18. [X—lj NG +3x+l :&x
3 9 3

x3+8
1.19. V5X+6+X— 1
X—

5x+6
1.20. 3(x2—x+1):8,/x(x2+1)
1.21. 12X —8 ++/8Xx+28 =+/2x* + 22X + 40

1.22.  X+2+/5X+6+2/8x+9 = 4x?
1.23. 2x-1=-3V1-X+/1+Xx+/1-x°
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124, Jx* -x-6+3x = [6(x* +5x-2)
125, x+v1-x-2/x(1-x) -2¢x(1-x) =-1

x? =X

—— <

Vx* +3x* —2x
VX2 =x=6+7/x -,/ (x2+5x—2)

1.27. <0

x+3-/2(x* +10)
1.28. 15 +x = x2 +14/x* + x? +1
1.29. 7xJx+2=12x+/22-3x
130, Y7x—8+12(V2x—1-1)
1.31. 3/24x-11-16x/2x-1-1=0
132, x+X+3V2x—x2 =4+2—-x
133, X+ Xx-14VX-X +1=X"—X+2
134, 12x+2+2x+12>3(x+5)
1.35. Jx+417-x* =3
1.36. 1+x-2x% =4x* —1-2x+1
343

1+/x* —8x° +16X% +1

1.26. 1

1.37. 4x—-x*=

1.38. 4x®+12xJ/Xx+1= 27(x+1)

1.39. \?’/x+1+\?’/3x3+1+1:{’/(x+1)\3/3x3 +3+x¥3x +3

1.40. X2 =X —x2 +/x2 —x

1.41. zﬁ[,/x—%ﬁ%l]:\/x? +18x—7

1.42. is/l—\/x“—x2 +#\/1—\/x4—x2 +1=3x-1+%x
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1.43. (3x+1)v2x*-1=5x? +gx—3

144, /42 +5x+1-2Jx° —x+1=9x+1

1.45. (x+3)\/mz28—x

1.46. 2+\/§=(3+\/1—_x)(\/§+\/1—_x)

147, (x+2)(V2x+3-2Vx+1) 42X +5x+3-120
1.48. m+m=m+m

1.49. 4x2 +3X+3=4xJ/x+3+22x-1

1.50. (19 +10x—4x2)\/x2 +5x+24 +(62+25x—27x2) 32 —x+1=0

1.51. X=2X__ _, /g

X2 —1—-~/x* -

1.52. /x——+ /1——
1.53. 8x* +\f —
X 2

154, (Vx+1+2) =X +2

155, (4x+2)x+1-(4x-2)/x-1=9
1.56. 5% +28x+24=(3x"+4x+8)/2x+1
1.57. Xxy/x+1=~/2x+5+X+3

158, Jx—2¢5x—x? +4/5_x =1

150, /— 2x— —x +4x-1

X

1.60. 4x?—-4x-10=+/8x*-6x-10
1.61. JX+5-v9-7x—x>+3x* +51x+49=0
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1.62. \/2x2+x+6+\/x2+x+2:x+i
X

1.63. VX?P+X—6+3Vx—-1=+/3x>*-6x+19
1.64. JAx? —x+10 +2x = 3Y2x% —=x° +9x% —4x + 4

1.65. Jx*—-x+1> 2x—1+l

X

1.66. 5+8\/1——x:3x+4(\/1——x+\/1—7)

1.67. J5x2 +4x +5x =+/x* —3x* —18

168, 3(3x—x* ~1)v/x? —2x = X* ~4x® + 4x -1
1.69. x° —l:\/;(—sz +5x—3)

1.70. (2x+1)Jx——l+M2M+l

1.71. x*-3x?>-8x+40-8%Y4x+4=0

1.72. \/;+§/x+7 :i‘/x+80

1.73. VXP+1=X>+X+V2X°+x+1

174, 2x+7=4%4x-3+4J/x+3
1.75. \/5—\/x+1+\/2x2+x+3 =1

2X —
1.76. =3JX—-4-6-X
V6 —X

1.77. \/17+5\/4X2 16 +x*J7-x=3

J2(7% - x+4)
4

1.78. 33 —1+X —x—xy/x*+1=

1.79. \/x+2\/x+2\/x+...+2\/3—x =X
1.80. (1+ X ++/X? —1)2012 +(1+ X—/1-x? )2012 =2%"
181 6(x—1)Vx+1+(x*+2)(Vx-1+3)=x(x" +2)
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1.82. 13(%—1}/% +4+9 iz—l—\/x2 +4=0
X X

1.83. (x—1)2—:—f; §;+i=4

1.84. (x— i”gj\/mx—sx? —3>0

X —

185 (2x+1)' —2.XF2 (X4 _g
X—=4 \X+2

1.86. x-1+3 %—x?’ —JAx% —4x -1
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