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MO PAU

Giai phuong trinh 1a bai todn ¢6 nhi€u dang va giai rat linh hoat, v6i nhiéu
hoc sinh ké ca hoc sinh duoc cho 1a kha gioi nhiéu khi con ling ting trudc viéc
giai mot phuong trinh; trong d6 c6 phuong trinh chita can thitc duogc coi 1a khé
hon ca. Nén toi chon dé tai: “Mét s6 phuong phdp gidi phuong trinh vé ty”> dé
lam sang kién kinh nghiém. Vi muc dich mong mudn dé tai nay s& gép phan
gitip hoc sinh c6 thém nhitng k§ nang can thiét dé giai phuong trinh chifa cin
thic néi riéng va cac dang phuong trinh néi chung, dong thoi cling mong muon

day 1a tai liéu tham khao b6 ich cho nhiing ai quan tam dén mon toan.

Kién thic thé hién trong siang kién kinh nghiém nay hoan toan trong
chuong trinh Toan bac THPT hién hanh. Mot phan sang kién kinh nghiém nay
c6 thé sit dung dé chuyén sang phin bt phuong trinh ciing duoc; xong khi
chuyén sang bt phuong trinh ¢6 nhitng phan s& dugc md rong dé co bai toan hay
hon. Do d6 ngudi nghién ctu ¢6 thé s dung sang kién kinh nghiém nay vao

nhiéu muc dich gido duc khéc nhau ciing duoc.

Noi dung sang kién kinh nghiém nay gom c6 9 phuong phdp giai toan

khac nhau.
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Sdng kién kinh nghiém: Mot so phuong phap giai phuong trinh vo ty
Bai todn mé diu
Giai phuong trinh 1+§\/X—X2 =X+ J1—x (*)

(Trich PH QGHN, khéi A nam 2000)
Gidi
Piéukién 0< x <1
* Céch 1:
2

g(l+§«/x—x2j (\/;h/l—x)z
<:>1+go\/x—x2 +g(x—x2)=x+2«/§.,\/1—x+1—x

<:>4(x—x2)—6 X—x2=0

<:>2\/x—x2(2\/x—x2 —3):0

Jx—x=0
e - 3
X—X ==
i 2
[x=0
S| x=1
| 4x —4x* =9
[x=0
& x=1
4x* —4x+9=0
'x=0
&
' x=1

X =0, X =1 thoa man diéu kién
Vay phuong trinh da cho c0 hai nghiém x=0, x=1.

* Cach 2:
Nhdn xét: \|x — x* dugc biéu dién qua JX va1— x nhe vao dang thirc

(\/§+,/1—x)2 =1+ 2x—X
Vay c6 cach 2
Pat t=x+1-x, 1<t <2
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= x—xz—tz_1
>

Phuong trinh (*) tré thanh
t? -1

1+

=t ot’-1+3=3t StP-3t+2=0 @{
t = 2, khong thod man

Xx=0
t=1,c¢o \/§+w/1—x:1<:>2 X—x"=0 c{ 1

X =
x =0, x =1 thoa man diéu kién

Vay phuong trinh da cho c6 hai nghi¢ém x =0, x=1.

* Cach 3:

, Y 2 2
Nhén xét: X va JL— X c6 mdi quan hé dic bidt, cu thé (&) + ( 1- x) =1
Vay ta c6 cach 3

T (*)tacd 2¢x.1-x-31-x=3Jx -3

S Al-x= 3x =3 (x# % vi thay x = % vao phuong trinh khong thoa man)

2Jx -3
bat t:ﬁ,nén«/l— :E
2t —3
- 2 : o, (3t-3)
Lai co (\/;) +( 1—X) =1,nén t +(2t—3j =1

S t(4t7 —12t +9)+ 9t* —18t + 9 =4t* —12t + 9
< 4t* —128° +14t° -6t =0
o t(2t -6t + 7t -3)=0
ot(t-1)(2° -4t +3)=0
t=0 x=0
<:{tzl <:{x:l
X =0, x =1 thoa méan diéu kién
Vay phuong trinh da cho c6 hai nghiém x =0, x=1.

* Cach 4:
Cung nhan xét trén, ta c6 thém cach khac

Déta:\/;, b=+v1-Xx, a>0,b>0
1+Eab:a+b {3+2ab_3(a+b) (1)
3 &

Ta c6 hé phuong trinh ,
(a+b) —2ab=1 (2

a’+b*=1

H2
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Thay (1) vao (2) co

b=1
(a+b)’ -[3(a+b)-3]=1 < (a+b) —3(a+b)+2=0 @{{H

a+b=2

x=0
x=1

0
1

Véi a+b=1,¢6 ab=0 = 1 :{
>

w

Véi a+b=2,co a.b:g,khéngté)ntai a,b (Vi4=2 §4.E:6)

X =0, x =1 thoa min diéu kién
Vay phuong trinh da cho c6 hai nghiém x=0, x=1.
Nhdn xét: ban chét cua cach giai nay van 1a cach dat an phu ¢ cach 3.

* Cach 5:

2 2 / 0 .
Ciing nho (\/;) + («/1 - X) =1, ta nghi dén dang thirc sin’a + cos’a=1
Ta co thém cach sau:

. T
bat <X =sina, OSaSE

Phuong trinh (*) tré thanh 1+ %sin a~l-sin®a=sina++1-sin’a

<3+ 2sina.cosa=3sina+3cosa (Vi cosa>0)
sina+cosa=1
S

<> (sina+cosa) —3(sina+cosa)+2=0 _
sina+cosa=2

< sina+cosa=1 @ZsinE.COSE—ZSinZE:O @sinE(cosE—sinEj:O
2 2 2 2 2 2
sina:ZSinECOSE:O
2 2
x=0

Sl - =3 2tan & :{x—l
tan—=1 sina= a—l B
2 1+tan*—

x =0, x =1 thoa man diéu kién
Vay phuong trinh da cho ¢6 hai nghi¢ém x =0, x=1.

Qua vi du trén ta thdy cé rdt nhiéu cach khic nhau dé gidi mot
phuong trinh vo ti. Tuy nhién cac cach do déu dwa trén co s6 1a logi bo can thire
va duwa vé pth’ng trinh don gian hon ma ta da biét cach gidi. Sau day t6i xin di
VA0 mot s6 phirong phdp cu thé.

H3
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Phwong phap 1: Phwong phap bién déi twong dwong

Bai toan 1: Giai cac phuong trinh sau

1) VX+17 =1-3x (1)

2) VXx+3—-/3-3x=-2 (2)
3) \/lx2+5x+«/x3+2x+1:x+l (3)
B X -1+ +3X+2 =X +8X+7 (4)
5) 12x —12 —32x -3 =%/x (5)
6) VX+2+2=x. (6)

Bai toan 2: Tim m dé phuong trinh /x* —2mx+2=m (1), c6 nghiém.

Bai toan 3: Tim m dé phuong trinh v2x+m=x+2 (lI), c6 hai nghiém phéan
biét.

Bai toan 4: Giai cac phuong trinh

1) VX +2 +/6-2x =/2x + /7 - 3x (1)
2) Jx+3+\/3x+1 2JX +~[2x+2 (2)
3) VX + «/x+1+\/x —x-1 (3)
x> +1 X +1
4) J4x+1+Jx—1:\/X_l +J4X_1 (4)
5) X +3/3x+5=32x-1+3/2x+6. (5)
Gidi
Bai toan 1

1) Nhdn xét: ta thay vé trai luon khong am, do d6 néu vé phai am thi phuong
trinh v6 nghiém, nén ta chi can giai phuong trinh khi vé phai khong am, tuc la

1-3x>0 < x< % Khi d6 hai vé déu khong 4m va binh phuong hai vé ta duoc

phuong trinh tuong duong: x+17 =(1+3x)" véi x < % Do vay ta khong can
dat dicu kién cho x+17>0.
o {1+3x20 w<l

& ) = 3
X+17=(1-3) X +17 =16+ 9x°

x<i
x<i 3
= 3 1 x=-1 =S x=-1
Ox*—-7x-16=0 16
X=—

Vay phuong trinh c6 mgt nghiém X = —1.

H4
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Chly: Dang tong quét ctia phuong trinh trén 14 / f (x) = g(x). Ta lam nhu sau

g(x)=0
JF =9(0 = :
f(x)=97°(x)
Bai toan nay c6 thé giai bang cach dat an phu t=+x+17 voi t >0.

2) Piéukién —-3<x<1
(2)

X +3+2=/3-3x @(\/E+2)2=(\/3—3x)2

SX+3+4UX+3+4=3-3x <>Jx+3=—x-1

-x-1>0 x<—1
& ) & ,
X+3=(-x-1) X+3=X"+2x+1
x<-1
x<-1 N g A 1A
<9, &< x=1 < X=-2, thoa man diéu kién
X*+x-2=0 (D

Vay phuong trinh ¢c6 mdt nghiém X =—2.

@ | X+1>0 x> -1
3) < , &
x2+5x+«/x3+2x+1:(x+1) X+ 2x+1=1-3x
> _
x=-1 —1931
<41-3x>0 P
X° 42X +1=(1-3x)’ X*+2X+1=1-6x+9x
—1§xs1 —1§x§1
= =
X2 —9x*+8x=0 x(x2—9x+8)=0
—1SXS1
<4 x=0 < x=0, thoa min diéu kién
x=1
X=8

Vay phuong trinh c6 mot nghiém x =0,

Cha y:
X2 +5X +/X3+2X+1>0

Trong bai nay ta khong can dat diéu kién
X*+2x+1>0

HS
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x>1
4) Piéu kién | x<-7

Xx=-1
(4)

<:>(«/x2 14X +3x+2)2 :(M)Z
X I X 43X+ 24 24X — 1IN X 43X+ 2 = X2+ 8X+ 7
& 2,J(x+1)(x=1)J(x+1)(x+2) ==X* +5x+6
= 2J(x+1)" (x-1)(x+2) = (x +1)(6 - X)
-1<x<6
©{4(x+1)2(x2+x—2):(x+1)2(6—x)2

-1<x<6
g 2
(x+1) (4x2+4x—8—x2+12x—36):0
(—1<x<6
o x=-1
3x*+16x—-44=0
(—1<x<6

{x:—l
=
X=2

X =—1, X = 2 thoa man diéu kién
Vay phuong trinh da cho c6 hai nghiém x=-1, x=2.

Chu y : Bai nay co thé giai bang cach nhu sau

(4)

<:>\/(x+1)(x—1) +\/(x+l)(x+2) :\/(x+1)(x+7)
* Truong hop 1: X =—1, thoa man phuong trinh (4)
* Truong hop 2: x >1, phuong trinh (4) tr¢ thanh

IX=14+X+2=+/x+7 <:>(\/x—1+\/x+2)2:(\/x+7)2
SX—1+ 20X =1JIX+2+X+2=X+T7 S2HIX2+x-2=6-X

6-x>0 X<6
g 4(X* +x-2)=(6-x)’ ©{3x2+16x—44:0

H6
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22

3
x =2, théa man diéu kién trudong hop 2
* Truong hop 3: X < -7, phuong trinh (4) tr¢ thanh

\/(1—x)(—1—x) +\[(—1—x)(—2—x) =\/(1—x)(—7—x)
SVl-X+V-2—x=/-7—-X @(Jl—x+J—2—x)2:(m)2
Sl-x+21-xJ2—x-2-x=-7-x <21-xJ2-x+6-x=0

Phuong trinh v6 nghiém (Vi 21— Xx+J—2—x+6—-Xx>0, ¥x<-7).
* Vay phuong trinh da cho c6 hai nghiém x =-1, X = 2.

Nhdn xét: Khi giai bang cach nay thudng mac sai lam: Jab =a+b
Déng thie Jab =vavb khia=0vab>0

con Jab =+v—a+-b khia<0vab<0.

5) g(%/lzx—lz—%/zx—s)?’:(%/?)a
& 12x-12—(2x—3) - 3¥12x —12.%/2x—3.(%/12x —12 —3/2x —3) =X
& 12x—12.32x-3.(Y12x-12 - /2x-3) = 3(x~1)

= 3[12(x—1)/2x-33x =3(x-1) (5%)
<:>12(x—1)(2x—3)x:27(x—1)3
= (x—l)[4(2x2 —3x)—9(x* - 2x+1)} =0
< (x-1)(-x*+6x-9)=0
X-1=0
—x*+6x-9=0
:x:l
X=3
Tha_y X =1, X = 3 vao phuong trinh (5) déu thoa min
Vay phuong trinh da cho ¢6 hai nghiém x =1, x =3.

-

-

Chay : O (5%) 1a khong twong duong, (5*) 1a phuong trinh hé quéa ctia phuong
trinh (5). Do d6 nghiém cta phuong trinh (5*) phai dugc thay vao phuong trinh
(5) d@é kiém tra lai.

H7
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Vi dang tong quét Yo + %/E = %/; ta 1ap phuwong hai vé va sir dung hang dang
thie (a+b)’ =a’+b’ +3ab(a+b) dé giai nhu bai trén.

6) Diéukién x > -2
(6)

2 2
<:>(x+2)+,,/x+2+%:x2+x+% <:>(4/x+2+%) :(x+%j
«/x+2+l=x+1 (6.1

2 2

x>0
(6.) x>0 x>0
S X+2=X , ©9, Six==-1 & x=2
X+2=X X2 —-x-2=0
X=2
62) -Xx-1>0 Xx<—1
SYXx+2=-x-1 < , &
x+2:(—x—1) X+2=x*+2x+1
< _
x<-1 x=-1 1-5
& = _ & X =
X+ X—1=0 15 2

2

Vay phuong trinh c6 hai nghiém x =2, x = -1 _2 Vlg

Chl y: Co thé dua vé dang +/f (x) = g(X) va gidi bang cich binh phuong hai
vé, dan dén phuong trinh bac bén (nham duoc nghiém x=-1, x=2) va tim
dugc nghiém cua phuong trinh. 7 ‘

Ngoai ra con cach nita la phuong phdp dat an phu dua vé hé phuong trinh
(to1 xin trinh bay & phuong phap 5).

Bai toan 2
*) Néu m < 0 thi phuong trinh (I) v6 nghiém
*) Néu m>0 thi:

M {m>0 m=>0
= =
x> —2mx+2=m’ X*—2mx+2-m*=0 (I*)

m>1
(I*) c6 nghiém khi A'=m*-2+m*>0 @{ j 1:>m21(thoém€1nm20)
m

Két luan: m >1 thi phuong trinh (I) ¢6 nghiém.

HS8
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Bai toan 3
a [X+2=>0 X>—-2 X>-2
& , & , ="
2x+m=(x+2) 2X+m=X*+4x+4 XX +2x+4=m (II*)
Xétham so f(x) =x"+2x+4, xe[-2;+x)

Bang bién thién

X —o0 -2 -1 400

7 N

3

S6 nghiém phuong trinh (IT) bang s6 nghiém phuong trinh (I1*) véi x > -2
Vay phuong trinh (II) ¢6 hai nghiém phan biét khi 3 < m <4,

Bai toan 4

1) Piéukién 0< x <

<(2>(\/x+2 +\/5—2x)2 =(\/5+\/7—3x)2

S X+2+5-2X+ 20X+ 2/5-2X = 2X + 7 — 3% + 24/2xAJ7 = 3X
o Ix+246-2x =/2x7-3x
< (x+2)(5-2x)=2x(7-3x)
& 2X* +X+10=-6x* +14x
& 4x* -13x+10=0
X=2
o 5 (Thoa man diéu kién)

Wi

4

, X=2.

Nl

Vay phuong trinh ¢ hai nghiém la x =

Chay: ta giai bang cach trén vi c6 X+2+5—2x = 2X+7 —3X

Dang tong quat cta phuong trinh trén 13

JTOO +/g(x) =Jh() +Jk(x), v6i f(X)+g(x)=h(x)+Kk(x)
Dugc giai bérng cach: tim diéu kién xac dinh cho phuong trinh sau do binh
phuong hai vé va giai tim nghiém thoa man dicu kién.

2) Piéu kién x>0
(2
VX +3-24x = 2x+2 - /3x +1

HO
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= (Vx+3-2Vx) =(J2x+2 -Bx+1) (2%
& X+3+4X — 44X + 34X = 2X+2+3x+1— 22X + 2.3x +1
o 20X X +3=2x+23x+1

S AX(x+3)=(2x+2)(3x+1)

S AX +12X =6X" +8X+2

& 2X2—4x+2=0

= 2(x-1) =0

<> x=1

Thay x =1 vao phuong trinh (2) théa man
Vay phuong trinh ¢6 nghiém duy nhat x =1.

Chuy:
Ta giai bégg cach trén vi co: X+ 3+ 4x=2x+2+3x+1
Bién ddi vé (2*) 1a dan dén phuong trinh hé qua, nén tim duoc nghiém (2*) ta
phai thay vao phuong trinh (2) xem c6 thoda méan hay khong.
Dang tong quat ctia phuong trinh trén la

JEO) +J9(x) =k(x) +/n(x), v6i F(x)+h(x)=g(x)+k(x)
Puoc giai bang cach dua vé phuong trinh \f f(x)— \/ h(x) = \f k(x) — \/ g(x), sau
dé binh phuong va giai phuong trinh hé qua.

3) Piéukién x>0

2
3) 3
é{\/;+ X +1j :(«/x+1+«/x2—x+1)2
X

3
& X+ X +1+2«/x3+1:x+1+ X2 —X+1+24x3+1

X
3
= +1+ X=X+2
X
<X +1+ X2 =X +2x
< (x-1)" =0 <> x=1 (Thoa man diéu kién)

Vay phuong trinh c6 nghiém X =1.
Chuy:
: x*+1
Ta giai bang cach trén vi co: Jx. =X 10— x+1
X
Dang tong quat ctia phuong trinh trén 13
J () +J9(x) = k() +/h(x), véi f(x).9(x)=h(x).k(x)

Pugc giai bang cach tim diéu kién xac dinh cho phuong trinh, sau d6 binh
phuong hai vé va tim nghiém théa man diéu kién.

H 10
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4) Piéukién x>1

(4) 3
é Il — \/x +1 \/x +1 1

4x+1 x—1
3 2
B Y v LS U [ DS Y oo
4x+1 Xx-1
3 3
o Ax+1t 2 +1—2\/x3+ _X +1+x—1—2\/x3+1
4x+1 x-1

x*+1 x*+1
@ —
4x+1 x-1
3 2
<:>(3x+2) —XxX°=1+4x"-3x-1 0
(4x+1)(x—1)

< (3x+2)(X° —4x* +3x+2)=0
< (

+(4x+1)—(x-1)=0

3x+2)(x—2)(x* —2x-1)=0

X=—
3

X=2
x=1++/2
_x:l—«/f
X=2
- x=1+/2

Thay x=2, x=1+ J2 vao phuong trinh (4) thay thoa man
Vay phuong trinh cé hai nghiém x=2, x=1+ J2.

0

(Thoa mian diéu kién x >1)

Cha y:

Ta giai bang cach trén vi: v4x + \/X 1 \/X 1 A X—

4x +1 x-1

Tuy nhién ta van co thé giai bang cach: Pt nhan tir chung «X* +1 ¢ vé phai ra,
sau d6 quy ddng tiép s& c6 nhan tir (Jx —1++/4x +1), cach nay c6 thé s& ngin

hon cach giai trén. Nhung cach giai trén da ap dung dang tong quat ctia phuong

trinh: /() +4/g(x) =h(x) +k(x) . Trong d6: f (x).h(x) =k(x).g(x)

Pugc giai bang cach dua vé phuong trinh:

V) =h0) = k() —{g(x)
Sau d6 binh phuong va giai phuong trinh hé qua.

5) g(%/;+«3/3x+5)3 = (/2x—1+3/2x+6)

H 11
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& x+3x+5+3m.(€/§+M)

= 2X —1+ 2%+ 6+ 33/(2x~1)(2x + 6) (Y2x ~ 1+ 3/2x + 6)
& x@x+5) (/x+33x+5) = gl(2x—1)(2x+6) (V2x 1+ /2x+6
= 3x(3x+5) (Y2x—1+/2x+6) = gf(2x-1)(2x+6) (2x+1+/2x+6) (5%
& 3fx(3x+5) = gf(2x-1)(2x+6)

(Vi: 2x+6>2x—1=Y2x+6 +Y2x—-1=0)
< X(3x+5) =(2x-1)(2x + 6)
< 3x° +5x=4x* +10x -6
<X +5x-6=0

{x:l
=

X=—6
Thay x=-6, x=1 vao phuong trinh (5) thoa man.
Vay phuong trinh cé hai nghiém x=-6, x=1.

Chuy: Phuong phap tuong ty nhu cac bai toan trén. O (5%) 1a ta da sir dung tur
phuong trinh d¢ bai, tirc 1a da dan dén hé, nén (5*) khong twong duong véi (5).

That vay, néu ta thay (\/i +33x+ 5) chtr khong thay nhu bai giai vira roi, s&

tim dugc nghiém x = —g nhung nghiém nay khong thoa man phuong trinh (5).

Bai tap
Bai 1: Giai cac phuong trinh
1) VX=X =X + X -2 2) \/m:xz—l
3) X' =X +1+1=2x 4) ¢ —x+1+1=2x
5) J2x* =5 +3=x* —1 6) X' +x¢ +1=x+1
7) X+ 2x—1 +2=2x 8) ¢+ X% —1+1=2x

9) X* +2x + 4 =3/x* + 4x 10) %% + X +1=1/5x’ +8x — 4
11) J4-310-3x = x - 2 (HSG Qudc Gia 2000)

12) X2 —x+1=45x* —8x -4 13) Bx+4 - x-3=3

14) J2-x+2+x=x 15) \/x2+x+1+\/x2—x+1=2

16) \fx =¥ —1+\x+ ¥ ~1=2 17) /iti 16 /:;; -5

18) \/x2—4x—12+\/x2—x—6=x+2 19) \/2—x2+\/2x2—1=x+1
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20) X2 +2x+2 —y[X2 —x+1=1 21) J1-3x +[2x+3=3x+2
22) 3+3x—24-x=x-2 23) V2x+3-3-x=x

24) 2% +1+2X+1=2x¢ +x+9 25) Y1—x+3+x=-1

26) \[2x—3 + 6 2x = \|-4x* +16x —15 +1

27) Jx+2+ x-1={xX*+x-2+1 28) V1—2x +/1+2x =2 -
29) X +3—2x+5=43-3x —/5-2x

30) X3:31+a/x+ =X = X+1+x+3

X

31) VX2 —8X+15 +/X° + 2X —15 =~/4x? —18x +18
32)V2X? +8X+6 +4X —1=2x+2 (PH BK HN 2001).

Bai 2: Tim m dé phuong trinh: v/2x* + mx —3 = X +1 ¢6 hai nghiém phan biét.

Bai 3: Tim m dé phuong trinh: J2X —mx =+/X2 —4 ¢6 nghiém.
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Phwong phap 2: Phwong phap dit 4n phu

. Bai toan 1: Dang af (x)+b,/f(x)+c=0, a=0

Phuong phap chung ladat t=./f(x), t>0
1) Cho phuong trinh: (x+1)(x+3)—6,/(x—1)(x+5) +m=0 (1)
a) Giai phuong trinh véi m=0
b) Tim m dé phuong trinh ¢6 nghiém.
2) Giai phuong trinh: /x—2 =yx? —8x—2 —/x—8 (2).
I1. Bai toan 2:

Dang a[ﬂ/f (x) iﬂ/g(x)}+b\/f (x).g9(x)+c| f(x)+g(x)]+d=0

(Vi abc=0)

Phuong phép chung 1a dat t=/f (x) +/g(x)

1) Cho phuong trinh: VX —v1—x —</X—x% =m (3)
a) Giai phuong trinh véi m=1
b) Tim m dé phuong trinh v6 nghiém.

2) Cho phuong trinh: 24X +1+2X—=2 +x+Vx*=x—2=m  (4)
a) Giai phuong trinh véi m=11
b) Tim m dé phuong trinh ¢6 nghiém.

3) Giai phuong trinh: x3/35—x° (x +335-%° ) ~30 (5).

I11. Bai toan 3: it an phu dua vé dang phuong trinh thuan nhat
Giai cac phuong trinh:

1) 3V1-x® =2x* +4x (6) (HSG Toan 10, NGT 2007)
2) X*=3x* +2/(x+2) —6x=0 (7)
)X+ 2X +/2X—1=/3%* + 4x +1 (8)

4) JBX% +14x+9 —/X* —x—20 =5Jx+1 (9)
IV. Bai toan 4: Dang af (x)+b.g(x)./f(x)+ch(x)=0, abc=0
Giai cac phuong trinh:

1) (x+1)VxF—2x+3=x>+1 (10)
2) Ax+1-1=3x+2J1-x +1-X’ (11)
3) 22X+ 4 +42—x =9%* +16 (12).
Giai
I. Bai toan 1:

N x>1
1) biéu kién {
X <
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®
X+ AX—6AX2+4X—-5+3+m=0
Pit t=+x*+4x-5, t>0

StP=x+4x-5
Phuong trinh (1) tr6 thanh: t*+5—-6t+m+3=0 < -t*+6t—-8=m (1.1)

L) t=2
a) m=0: < t*-6t+8=0 <:{

t=4
X=-2+14/13
X2 +4x-5=2 X*+4x-5=4 X*+4x—-9=0 \/_
= = = S| X=—7
X2 +4x-5=4 X*+4x-5=16 X’ +4x—-21=0 (3

Vay v6i m=0, phuong trinh c6 bén nghiém: x=-7, x=3, x=—2++/13.
b) Phuong trinh (1) ¢6 nghiém < Phuong trinh (1.1) ¢c6 nghiém t>0

Goi f(t)=-t*+6t—8 véi te(0;+xo)

Bang bién thién:

t

—0© 0 3
1
(t)
f(t %8/\00

= f(t)<1, vt=0
Vay phuong trinh (1) c¢6 nghiém khi m<1.

+00

N X>8
2) Dbicu kién
X’ —8x—-2>0

(2)

Sx=2+x-8=x*-8x-2
o (Vx—2+Vx-8) :(x/xz—8x—2)2
S X—2+X—8+2Xx—-2/x-8=x>-8x-2

& X2 —10X— 24/x* —10x +16 +8=0

Dit t=+/x*—10x+16, t>0
otP=x"-10x+16

Phuong trinh (2) tr¢ thanh: t* —16 -2t +8=0
t=4

t=-2

<:>t2—2t—8=0<:>{

t=-2, loai
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x=0
x-10

t=4,co «/xz—1Ox+16:4<:>x2—10x+16=16<:>x2—10x=0<:{

Thay x =10 vao diéu kién x* —8x—2>0 thoa min
Vay phuong trinh ¢6 nghiém x=10.

Chay: O day t6i chua can dén giai bat phuong trinh x* —8x—2>0.

1. Béj toan 2:
1) biéukién 0<x<1

Dit t=x—1-x, véi —1<t<1
2
StP=x+1-x-2xl-x o x(l—x):l_zt

®) 1—t2
St t

=m St +2t-1=2m (3%)

(39 t:l
a) m=1, <t?+2t-3=0 <:>L 3

t=-3, loai

t=1,nén Vx—V1-x=1 <x=1+1-x

S X=1+1-X+2J1-x & 2(1-x)+241-x=0

<x=1 (vil-x20, vxe[0;1])

Vay véi m=1 phuong trinh ¢6 nghiém x=1.

b) Phuong trinh (3) v6 nghiém khi phuong trinh (3*) khong c6 nghiém thoa man
-1<t<1

Goi f(t)=t"+2t—1 voi -1<t<1

Bang bién thién:

t B +©

G

=-2<f(1)<2, vte[-11]
2m > 2 {m>1

2m< -2 m<-1
Két luan: m<—1, m>1 thi phuong trinh v nghiém.

Do d6: {

2) bidukién x>2
Dit t=Vx+1+x-2, t>3
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St =X+1+ X2+ 2Ux+1/x -2
2
S X+UX—x=2 _t ;1

(4) 2
<:>2t+t +1:

m <ot’+4t+1=2m (4%

(49 t=—7
a) m=11, <t*+4t+1=22 StP+4t-21=0 C{t 3

t=-7, loai
t=3, nén Jx+1+Jx-2=3 <2Xx-1+2Jyx*—x-2=9
SIXP—x—2=5-x

{S—XSO {XSS {XS.':_)
= = = = X=3

X* —x—2=25-10x+ X’ 9x =27 Xx=3
Vay véi m=1 phuong trinh c6 nghiém x =3.
b) Phuong trinh (4) c6 nghiém < Phuong trinh (4*) c6 nghiém thoa man

t>+/3
Goi f(t)=t"+4t+1, t>/3
Bang bién thién:

o 2 o0
. // s
///4+4J§

= f(t)24+4J§; vt>+/3
Do d6: 2m>4+4J3 < m>2+23
Két luan: m>2+ 243 thi phuong trinh ¢6 nghiém.

3) Pat t=x+335-X°
St =x+35-x° +3x335- x3.(x+x3/35— x3)

t*-35
(5%)

3t
t*—35

= X3/35-x° =

Phuong trinh (5) tr¢ thanh: t=30 ot°=125 <t=5

Thay t =5 vao (5*) co:
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X'\35-x'=6 <X (3B-x)=216 < x° 35 +216=0

x*=8 X=2
& &
x* =27 X=3
Thay x =2, x =3 vao phuong trinh ban dau thoa man

Vay phuong trinh ¢é hai nghiém x=2, x=3.

Chay: Taco thé dit y=3/35—x* va dua vé hé phuong trinh d6i xtmg loai 1 dé
gidi cling dugc. Phuong phéap nay sé dugc trinh bay ¢ dudi.

I11. Bai toan 3:

1) Piéu kién x<1
Dé y: 2x* +4x=2(x* +x+1)-2(1-x)

Dat a:«/l—x, b=v1+x+x?, a>0, bzﬁ.

2
Phuong trinh (6) tr¢ thanh: 3ab =2b* —2a’ < 2a°+3ab-2b*=0

a
a)Y _(a B:_Z
&2 - | +3—-|-2=0 <
o) \b a_1
b 2
E——2, loai
b
a 1 2
03 <b=2a S VI+ X+ X2 =241-xX
S1+x+ X =4-4x < x*+5x-3=0
5+ .
@X:S—Tﬁ (Thoa man diéu kién)

Két luan: phuong trinh ¢ hai nghiém x =

—5+./37
—

2) bicu kién x>-2
Nhan thay x =—2 khong la nghiém phuong trinh

Piat y=+vx+2, y>0
Phuong trinh (7) tré thanh: x* —3x(x+2)+ 2(«/X - 2)3 =0
<X =-3xy’ +2y° =0

(A GG
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§=l y =X
y
= = 1
X__o y=-oX
Ly
-0 -0 x>0
X > X >
Voi y=X, 00 VX+2=x< , 9, i x=-1lex=2
X+2=X X°—x-2=0
X=2
Vc’riy:—lx,cé: x+2:—1x
2 2
Xx<0 Xx<0 x<0
s , 9, R :>x:2—2\/§
4(x+2):x x? —4x—-8=0 x=2+23

Két luan: phuong trinh ¢6 hai nghiém x=2, x=2— 23.

3) Piukién x> %
Dé y: 3X° +4x+1=3(X" +2x)—(2x-1)
Nhan thdy X = % khong 14 nghiém phuong trinh

Pat a=+x*+2x, b=+2x-1,a>0,b>0
Phuong trinh (8) tré thanh: a+b =+/3a” —b?
sa’+b’+2ab=3a’-b* << 2a°-2ab-2b°=0

_g_l—«/g
a) a b 2
o3 -8 _1-9 o
(bj b a 1++/5
b

_1-+5
2

, loai

a
b
Véi %:1+2J§ o2=(1+V5)b = 2Jx +2x=(1+V5)V2x-1
& 4(x +2x)=(6+2v5)(2x-1)
& 4x" —4(1+ 5 )x+6+25 =0
<:>[2x—(1+\/§)2}:0
1+\E

) (Thoa mian diéu kién)
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Vay phuong trinh c6 nghiém X = # :
4) Piéukién x>5

(9)

BX2 +14x+9 = X2 — x— 20 + 5/x +1

S 5X +14X+9=X2 — X — 20+ 25X + 25+ 10/X —1./X* — x— 20
< 2X° —5x+2:5\f(x+1)(x+4)(x—5)

© 2(X* - 4x—5)+3(x+4)=5/(x* —4x—5)(x+4)

Pat a=+x*—4x-5, b=Jx+4,a>0,b>3

a
2 —=1
9) a=>b
<=2a°+3b*=5ab @2(%) —5(%)+3:0 = 2 c{

3 2a =30
b 2
Véi a=b, co: VX’ —4x-5=x+4 X2 —4Xx-5=x+4
‘X_5+Jﬁ
2
<X -5x-9=0 =
X_5—JfT1
i 2
x=5+;/6_1, thoa min didu kién
V6i 2a=30 < 2JX—4x-5=3/x+4 <4x°—16x—20=9x+36
X=8
< 4x° —-25x—-56=0 & 7
X=——
4
X =8, thoa man diéu kién
Két luan: Phuong trinh 6 hai nghiém x=8, x = 5+£/a.

Chuy: Ta phai giai dugc nhu trén vi
2x2—5x+2:2(x2—4x—5)+3(x+4)
va: (x +1)(x2 — x—20)=(x +1)(x+4)(x-5) =(x+4)(x2 —4x—5).

V. Bai toan 4:

1) g(xz—2x+3)—(x+1)«/x2—2x+3+2x—2=0

Pit t=+xX2—2x+3, t>/2
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Taco: t*—(x+1)t+2x—2=0
A=x*+2x+1-8x+8=x"—6x+9=(x-3)

(10) t = 2
=
t=x-1

Voit=2, c6 X —2Xx+3 =2 <> X2 —2x+3=4 <> X —2x—1=0<> x=1£/2
Véit=x-1, c6 Vx* —2x+3 =x—1: phuong trinh vd nghiém

(VI3 —2x +3 = /(X +1)* + 2 > \[(x 1) =[x-1>x-1)
Két luan: phuong trinh c6 hai nghiém x=1++/2.

2) Pidukién —1<x<1
(11)

& Ax+1=2(x+1) — (1= X) + 21— X + 1+ x 1= X

Pit t=+1-x, t>0
(11)
A1+ X =2(X+1D) —t* + 2t + 1+ Xt
St —(2+V1+X)t+4J1+x-2x-2=0

A=4+ 401+ X +1+ X161+ X +8x+8=4-12J1+ x +9(1+ X) = (2— 31+ x)’

g t =21+ X
t=2—-1+Xx

V6i t=2J1+X, €6 J1-x =21+ X =1—x=4x+4

<:>5x:—3<:>x:—g (Thoa man diéu kién)

Voit=2—+1+X,c0: V1-x=2—1+x

oVI-x+1+x=2 olix+l-x+2J1-x* =4

e1-% =1 o1-x=1 < x=0 (Thoa man diéu kién)

Két luan: phuong trinh c6 hai nghiém x = —g, x=0.

o y-Béli toan nay ta tach: 3x=2(1+x)—(1—x)—1 dé phuong trinh bac hai
theo t cd A la dang binh phuong

3) Pidukién —2<x<2

S A(2X +8) +16(2— X) + 162X 1 42— X =9x° 116

& 162(4—x°) —8x + 32 =9%° & 48— 2x) +16/8—2X* — x> —8x =0
Pat t=2/8-2x%, t>0
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(12) , , t=xXx
St +8t—x"—-8x=0 =

t=—x-8
Vi t=x, cO: 24/8—2x =X
>
x>0 x>0 x=0
o = o
4(8—2%%) = X 9x? = 32 X:ig

= X= % (thoa man diéu kién)
Véi t=—x-8, cO: 24/8—2x* =—x—8
& 24/8-2x" + x+8=0 phuong trinh khong c6 nghiém x €[-2;2]

42

Két luan: phuong trinh ¢c6 mot nghiém x = 3

Bai tap
Giai cac phuong trinh:

1) (x—2) z—j+(x+l)(x—2):6

2) VX—1=~/X* +4x—1-/x+3

3) V2x —/5— 2% + X 5;2" _2

X
4) IX+2 —x=1+x2x*+x-2+1
X? 5(«/1—x2 X

1
5y — + +— + +2=0
) x> 1-x* 2 X \/1—x2]

6) 2x* +5x—1=7/x* -1
7) (X* =6X+1D) X =X +1=2(x* —4X+T)JXx -2
8) X* +(B— X2 +2)Xx=1+2X*+2

9) x? —3x+1:_T;\/x4 +x5+1

10) 2(x* —=3x+2) =3Jx* +8.
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Phwong phip 3: Phwong phap xuit hién biéu thirc lién hop

Giai cac phuong trinh sau:

1) \/3x+4+\/x—3:2X+7

1)

2) (Vx=T+/x+ 2)(Jx2 T X—2 —1) -3 (2) (HSG Toan 12 NGThiéu 2011)

3) V3x2 —5x+1-xX* =2 =/3(x* = x 1) —/x* = 3x + 4 3)

4) X* +12 +5=3x+/x* +5 4)

5) Ix* —1+x=+x>-2 (5)

6) VAX2 +5X+1—2JX° —X+1=9x—3 (6)

7) VX—2+4—x=2x*-5x-1 (7)

8) V22 + X+ 9+2X =X +1=Xx+4. (8)
Giai

1) bicukién x>3
beéy: 3x+4)—(x—3)=2x+7
@

@3(J3x+4+¢x—3):(\/3x+4+Jx—3)(J3x+4—Jx—s)
<:>(\/3x+4+\/x—3)(\/3x+4+\/x—3—3):0

& J3x+4—x-3-3=0 (1*)
S3X+4=Yx-3+3
S3AX+4=Xx-3+9+64/x-3

& 3Wx-3=x-1

X-1>0
&
9(x—-3)=x*-2x+1

Xx>1
x>1 X=4 A 4
<9, &4 x=4 & (thoa man diéu ki¢n)
X°=11x+28=0 (7 X =

Két luan: phuong trinh ¢ hai nghiém x=4, x=7.

Chuy:
Tir (1%) dua vé: 3x—4 —x—3=3 rdi binh phuong hai vé tim nghiém thoa
man x>3 (do: ¥3x+4 >+/x—3, ¥x>3).

2) Picukién x>1
Déy: (x+2)—(x—1) =3 va Vx+2>x-1, ¥x>1
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<(i)>[x+2—(x—1)](m ) (\/x+2 Jx— 1)

X+ X—2-1=x+2-x-1 (2%)
KM—DO

\(x/x +X— ) (\/x+2 N- 1)

I +x-2>1
x2+x—2+1—2mzx+2+x—1—2m.m

X*+x—-3>0

XP+x—2>1 X=-1
= &< x==1 =
x> —x-2=0 X =2
X=2

Péi chiéu diéu kién x >1, ta tim dugc nghiém la x=2.

Chuy:
O (2%) ta giai bang cach binh phuong hai vé vi sau khi binh phuong hai vé
ta 1am méat duoc 2Vx° +x—2.
3) Péy: (3x* =5x+1)—(3x* —=3x—3) =(x* —2) — (x* —=3x+4)
3)
= (V=2 =% =3x+4)~ (V3 ~5x+1-3x* ~3x~3) =0
X?—2—(x*-3x+4) 3x* —=5x+1—(3x* —3x—13)

=0

\/x —2+\/x -3x+4 \/3x —5x+1+\/3x -3x-3
- 3(x-2) ~ —2(x-2) _0

X =2 40X°=3x+4  3x° —5x+1++/3x2—3x—3

3 2

<= (X=-2 + =0

( )L/xz—2+\/x2—3x+4 \/3x2—5x+1+\/3x2—3x—3}

R 3 2

S X=2, Vi + >0

VX =2 +X° =3x+4  \3x* —5X+1++/3x*—3x -3
Thay x =2 vao phuong trinh ban dau thoa man
Vay phuong trinh ¢6 nghiém x=2.

Chd y: O day ta khong dat dicu kién vi X’ —3x—3>0 giai ra két qua xau, do
vay ta tim nghiém phuong trinh hé qua roi thay lai phuong trinh ban dau xem
thoa man sé lay lam nghiém.

4) Phuong trinh: VX% +12 —x? +5 =3x -5 ¢4 nghiém thi X > g

(Vi: VX2 +12 > X2 +5)
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S +12 ~4=(3x-6)+ (VX +5-3)

- x*+12-16 _3(x-2)+ x*+5-9

VX2 +12 +4 JX*+5+3

2 2

o X4 X% ay_9)-0

VX +12+4 X’ +5+3

X+ 2 X+ 2
<:>(x—2)( - —3):0
X +12+4  X*+5+3

S X=2

- X+2 X+2 X+2 X+2 5
VI. — —-3< — —-3<0, VXx>—

VX +12+4 xX*+5+3 VX +5+3 x*+5+3 3

Két luan: phuong trinh c6 nghiém x=2.

Chu y: ta giai bai toan nay dugc 13 do ta ¢3 nham dugc mot nghiém x =2 cua
phuong trinh.

5) Diéukién x>3/2

g(m—2)+(x—3)=\/x3—2—5

- x*—-1-8 +(X_3)_x2—2—25
Yo 1)+ 28/ —1+4 VX' =245
x* -9 x* —27

=0

& R ——
O —1)? +23x* -1 +4 X -2 +5

X+3 X +3x+9 |

+(x-3)-

< (x=3) +1-————1|=0
Jod - +28/x-1+4 T P-2+5
= x=3
2
Vic 14 X+3 X+3 <2<x +3Xx+9

=1+ _—
¢ -1)7 + 23X -1+4 (qs/xz_1+1)2+3 Jx-2+5

Két luan: phuong trinh c6 nghiém x=3.

Cha y: O bai nay ta ciing nham duoc nghiém x=3 nén da thém baot dé xuat
hién (x —3) va giai tiép.

\ Xz —
6) Piéu kién 4
x<-1

Dé y: (4x* +5x+1)—4(x* —x+1) =9x -3
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g[4x2 +5X+1-4(X —x+1) | = (9x—3)(«/4x2 +5X+1+24/%° — x+1)

= (9x—3)(\/4x2 15X +14+ 24X — x+1—1):0

o X= % (thoa man diéu kién)
Vi:

2
A2 15X +1+ 20X —x+1-1> 24X - x+1-1= 2\/(x%) +§ ~1> 2\/3—1> 0

Két luan: phuong trinh c6 nghiém x = % :

7) Pidukién 2<x<4
(7)

@( x—2—1)+(\/4—x+1):2x2—5x—3
x—-2-1 4-x-1
= +
VX=2+1 J4-x+1
1 1
< (x=3 -
( )(Jx—2+l J4—x+1
X=3
= 11
Jx=2+1 J4—x+1
x =3, thoa man diéu kién
, 1 1 1
Co —— <1, > =J2-1

Ix=2+1 Ja—x+1 J2+1
1 1
= - Sl—\/i+1:2—\/§
X=2+1 4-x+1

Laico: 2x+1>2.2+1=5 = phuong trinh (7*) v0 nghi¢m
Két luan: phuong trinh c6 nghiém x=3.

-(x=3)(2x-1)=0

—2x—1]:0

=2x+1 (7%)

Chay: Ta giai thé nay 1a do dd nham duoc nghiém x =3.

8) Nhan thay: (2x* +X+9)—(2x* —x+1)=2(x+4)
®)

<:>2(x/2X2 +X+9++/2X —x+1):[(2x2 +x+9)—(2x2 —x+1)]

= 2(\/2x2 FX+9+4/2x —1+1) :(\/2X2 FX+9 42X — x+1)(\/2x2 FX+9—+/2x"— x+1)

S22+ X+9—2x —x+1=2 (8%)
Laicd: ~2X° +X+9+~/2X° —x+1=X+4

=S 22X +X+9=Xx+6
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X
X+6>0 X>6 X =0
= 1 1
4(2X" +x+9)=x" +12x+36 7x° —8x=0 { 8
-

Thay x=0, x= % tré lai phuong trinh ban dau thoa man.

Vay phuong trinh c6 nghiém x=0, x= % :

Chii y: O (8%) co thé giai bang cach binh phuong hai vé ciing duoc, nhung s&
dai va khé. O day két hop voi phuong trinh ban dau dé dua ra phuong trinh hé
qua, gidi nhanh hon. Tim ra X, thir lai két qua dé chon nghi¢m.

Bai tap
Giai cac phuong trinh sau
2

1) 1 x:2x+>2<

X 1+ x
2) x+2+3x+1=32x% +Y2x* +1
3) V5x—1+39—x =2x*+3x—1
4) Y —1+3¢-2=3x-2
5) X +4=x-1+2x+3
6) V2X° —1+X2 —3X—2 =/2X° + 2X + 3+ VX — X+ 2.
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Phwong phap 4: Pwa vé phuong trinh tich

Giai cac phuong trinh sau

1) ¥3x+1+35-x+32x-9=4x-3 (1)

2) 1+ X =v1—XA/2= X + 2= X/5E—X ++/5—Xx/1—X (2)

3) V22 —1+X —3X—2 =22 + 2X + 3+ X — X + 2 3)

4) X +1+2XX+1=2X+~/X* +4x+3 (4)
Giai

1) Xuit phattir (a+b+c) =a’+b*+c’+3(a+b)(b+c)(c+a)
Ap dung vao giai phuong trinh (1):

<(:1)>(%/3x+1+3/5—x +%/2x—9)3 :(4\3/4x—3)3
<:>3x+1+5—x+2x—9+3(€/3x+1+€/5—x)(i/5—x+«3/2x—9)(i/3x+1+§/2x—9):4x—3
<:>(%/3x+1+%/5—x)(€j5—x +%/2x—9)(%/3x+1+£/2x—9):0

Y3x+1=-3Y5-x 3X+1=-(5-x) o2X=—6 |x=-3
S |B-x=-Y2x-9 < |5-x=—(2x-9) & |x=4 < |x=4
Y3x+1=-32x-9 |3x+1=—(2x-9) [5x=38 (-8
.5

Két luan: phuong trinh c6 ba nghiém x=-3, x=4, x =

o1] 0o

Chi y: C6 thé xuat phat tr: (3x+1)+(5—x)=(4x—3)—(2x-9) hodc
(5—x)+(2x—9)=(4x-3)—(3x+1), dé ta c6 cach giai khdc nhu phuong phép
1, bai toan 3.

2) Diéukién x<1

Pit a=+1-x,b=+2—-X,c=+5-X, véi a>0,b>0,c>0.

Ta c6 hé phuong trinh:

ab+bc+ca=2-a’ (a+b)(a+c)=2
ab+bc+ca=3-b’ < {(a+b)(b+c)=3
ab+bc+ca=6-c (a+c)(b+c)=6
=[(a+b)(b+c)(c+a)] =36  =(a+b)(b+c)(c+a)=6
b+c=3
Viy <c+a=2 =2(a+b+c)=6 <a+b+c=3
a+b=1

H 28



www.VNMATH.com
Nguyén Qudc Hoan — THPT Nguyén Gia Thiéu

a=0
Do d6: <b=1 < x=1
c=2
Két luan: phuong trinh c6 nghiém x=1.

b=+Xx>—3x-2 b>0

) bat: )
C=+2x*+2x+3 c>0
d=+x—x+2 d>0
a+b=c+d a+b c+d
Ta co: < (vic+d>0)
a’—b*=c’-d? a b=c-d

0

@{a:c {sz —1=+/2X" +2x+3
X =3 =2 =X} —X+2
2X2 —1=2x"+2x+3 X=-—
{XZ—BX 2=X"—X+2 {
Két luan: phuong trinh c6 nghiém X =

N

S X==-2

Chu y: Dang phuong trinh \f f(x) = \/ g(x) duoc giai bang cach:

) f(x)=0
UCRCCIS e

4) Piéukién x>-1

g\/x+3+2x\/x+1 2x+J(x+1)(x+3) <:><\/x+3 \/x+3\/x+1) <2x 2x\/F):0
X+3(1-/x+1)-2x(1-/x+1)=0 (1 «/x+ 1)(Vx+3-2x)=0
x=0
@{le < X;rzlol < XXZOO = Xxiol C{X:O
Vx+3=2x {x+3:4x2 {4x2—x—3:0 [X_ s U
4

Két luan: phuong trinh c6 hai nghiém x=0, x =1.

Bai tap
Giai cac phuong trinh

1) Ux+1+3Yx+2=1+3Yx*+3x+2
Yx+1+43 =3x + 3% +x.
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Phwong phap 5: Phwong phap dit 4n phu dwa vé hé phwong trinh

|. Bai toan 1. Pwa vé hé thong thuwong
Giai phuong trinh sau: v2x+8 —3/2x-9=5 (1)

I1. Bai to4an 2. Pwa vé hé doi xirng loai 1
Giai cac phuong trinh sau:

1) V2+x+V3-x=1+/(2+x)(3-x) @)
2) Yx+4A7-x =3 3)
3) %/5+x+€/2—x+§/(5+x)(2—x):—1 (4)
9 2=x =(2-x) )

I11. Bai toan 3. Pwa vé hé doi xirng loai 2
Giai cac phuong trinh sau:

1) [xagzj _3x—2 (6)
2) X =2=+X+2 (7)
3) X’ —3x* +3x =3/16x — 24 (8)
4) AX* +TX+1=2x+2 9)

5) v/2Xx +15 =32x2 + 32X — 20 (Tap chi Toan hoc va Tudi tré so 303)  (10)
6) Y3x—5=8x>—36X*+53x—25 (Tap chi Todn hoc va Tudi tré so 303) (11)

IV. Bai toan 4. Pua vé hé gan ddi xirng
Giai cac phuong trinh sau:

X +1Y
1) 2 +3x+1=0 (12)
2) X++5+Vx-1=6 (13)
Giai
I. Baitoan 1.

Piéu kién x>-4

Pat a=+/2x+8, b=32x-9, a>0, b>3-17

a—-b=5 .0
a’-b*=17  (12)
Tir (1.1) c6 a=b+5 thay vao (1.2): (b+5) —b*=17 < b +10b+25-b* =17

Ta c6 hé phuong trinh: {

b=-1
<b'—b*-100-8=0 < (b+1)(b*’-20-8)=0 <|b=-2
b=4
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b=-1,nén ¥2x—-9=-1 <2x-9=-1 <x=4
b=-2,nén Y2x-9=-2 <2x-9=-8 <:>x=%
b=4,nén Y2x—9=4  <2x—9=64 @x:%:*’

L 1A . , A 1 73
K&t luan: phuong trinh ¢6 ba nghiém X:E, X=4, X:?.

Chly: Dang bai tdp nay ta nén dat an phu dwa vé hé phuong trinh va giai bang
phuong phap the.

I1. Bai toan 2.

1) Pay chinh la phuong phap 2, bai toan 2 da biét. O day ta sé giai bang cach
khac.

Piéukién —2<x<3

Pat a=+2+x, b=v3-x,a>0,b>0

a+b=1+ab a+b=1+ab (2.1
2 2 = 2

a’+b’=5 (a+b) —2ab=5 (2.2)
Thay (2.1) vao (2.2) ¢6: (1+ab)’ —2ab=5 <« (ab)’ +2ab+1-2ab=5

Ta c6 hé phuong trinh: {

ab=2
< (ab)' =4 <
ab=-1
ab=-1, loai
L. ab:2 . A . 2 t:l
Vi = a, b la nghiém phuong trinh: t*-3t+2=0 <
a+b=3 t=2
(a=1 Vx+2=1 [ (x=-1
. b=2 J3-x=2 Xx=-1 x=-1
Nén — — =

Két luan: phuong trinh ¢6 hai nghiém x=-1, x=2.

2) Picukién 0<x<17

pPit a=4x, b=417-x,a>0, b>0

a‘ +b* =17 {(az +b?)’ —2a%? =17
R

Ta ¢6 hé phuong trinh:

L l[(@+b) —2ab] ~2(ab) <17 {(9—2ab)2 ~2(ab)’ =17
a+b=3 a+b=3
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{a+b:3
2(ab)" —36ab+64=0 ab=2
& &
a+b=3 a+b=3
| (ab=16
a+b=3 , )
, loai, (vi 9=3°<16.4=064)
ab=16

a+b=3 o . , t=1
ab =2 = a, b la nghiém phuong trinh: t°-3t+2=0 <

[a=1 [x=1
b=2 AT -x=2 x=1
Vay N &
{a:Z 4&22 Xx=16
| b=1 |47 —x =1

Két luan: phuong trinh c6 hai nghiém x =1, x=16.

3) Pat a=35+x, b=32-x
o . {a+b+ab:—1 ab=—-1—-(a+h) (4.1)
Ta c6 h¢ phwong trinh: ¢ = 5
a +b’ =7 (a+b) —3ab(a+b)-7=0 (4.2)
Thay (4.1) vao (4.2) co:
(a+b) +3[1+(a+b)](a+b)-7=0
< (a+b) +3(a+b) +3(a+b)-7=0
<:>(a+b—l)[(a+b)2+4(a+b)+7] 0
<a+b=1 (Vi (a+b) +4(a+b)+7>0)
a+b=1thayvao (4.1) cé ab=-2

t=-1
Nén a, b la nghiém phuong trinh: t* —t—-2=0 c{

i a=-1 i '\3/5+X=—1
{b:z Y2-x=2 {x:_a
Vay & —
{a=2 Porx=2 x=3
[ (b=-1 [2=x=-1

Két luan: phuong trinh ¢ hai nghiém x=-6, x=3.

Chiy: Bai ndy co thé giai bing cach dat t=35+x +3/2—x.
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4) Pidukién 0<x<+2
Pit a=+/x, b=2-+/x, a>0, 2-/2<b<?2
2 Y 4_n_ A4 4 4 _
b_«/2a <:>b 2—a <:>a+b2
a+b=2 a+b=2 a+b=2

2 2\2
=2 va a4+b42@22

Ta c6 hé phuong trinh: { *)

(a+b)’
2

Tacé: a®+b*>
=a‘'+b*>2
Vay hé (*) xayrakhi a=b=1 < x=1
Két luan: phuong trinh c6 nghiém x=1.

I11. Bai toan 3.
1) Bai nay ta khdng khai trién vi phuong trinh sau khai trién 13 bac 9, ta khong
thé giai dugc. Do vay ta giai theo cach sau:

x*+2 a’=3x-2 (6.2

x*=3a-2 (6.2

bat =a. Ta co hé phuong trinh: {

Lay (6.1) trir (6.2) co: a® —x*=3x—3a
< (a—-x)(a’+x* +ax)+3(a—-x)=0
< (a-x)(a’+x* +ax+3)=0
<a=x (Vi a2 +x* +ax+3>0)

X;rz:x <X -3x+2=0 <:>(x—1)(x2+x—2)=0 <:{

Két luan: phuong trinh ¢6 hai nghiém x=-2, x=1.

x=1

X=-2

f(x) +a|
Chuy: Dang phuong trinh [((X#} =b.f(x)-a

Ta s& giai nhu sau:
t"+a

bat t=f(x) va y

s .y =bt-a
Tu d6 c6 h¢ phuong trinh: :
t"=by—a

2) Phuong phap 1, bai toan 1 ta da gidi bai nay, sau déy la cach gidi khac:
bicu kién x>-2.

bat (yx+2=a, a>0

xX-2=a (7.0

a’-2=x (7.2

Lay (7.1) trir (7.2) c6: X* —a’> =a—X

Ta c6 hé phuong trinh: {
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a=Xx

sheara-o o2

X+2=X

x>0 x>0
Véi a=x,c0 Jx+2=x <:>{ , <:>{ ) »_0 o {x:—l oS Xx=2
X —X—2=

Véi a=—x—1,c0 Vx+2=-x-1

Xx<-1
x<—1 x<—1 x=_1+\/§
S , S < 2 S X=
X+2=Xx"+2x+1 X"+x-1=0
1-5
X =
L 2
Két luan: phuong trinh c6 hai nghiém x = _1_£, X=2.

2

Chdy: Dang phuong trinh [ f(x)]"+a=b.g/b.f (x)-a

Ta sé& gial nhu sau:
batt=f(x) va y=4bt-a
t"+a=hy

Twr d6 ¢6 hé phuong trinh: .
y'+a=ht

3) (x-1 +1=6(x—1)-8 o (x-1) +1=232(x—1)-1
Pat a=x-1, b=32a-1.

o . {a3+1:2b (8.1)
Ta c¢6 hé phuong trinh:

b*+l=2a (8.2

Lay (8.1) trir (8.2) co:
a’—b’=2b-2a <(a-b)(a’+b*+ab+2)=0
<a=b (Vi:a*+b’+ab+2>0)
<32(x-1)-1=x-1 <2x-3=x"-3x"+3x-1

S X-3+x+2=0 <oX-2QX*-x-D)=0 < 1++5

1++5

Két luan: phuong trinh c6 ba nghiém X=2, X = 5,

4) Piéukién x>-2
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9)
& (2x+1) +3x=2,/2(2x +1) - 3x
Pat a=2x+1, b=+2a—-3x, b>0
a’+3x=2b (9.1
Ta ¢6 hé phuong trinh: ®1
b’ +3x=2a (9.2)
Lay (9.1) trtr (9.2) co:
b=a
a’-b’=2b-2a <(a-b)(a+b+2)=0 <
b=-a-2
Vé6ib=a,cé: a®> +3x=2a < (2x+1)> +3x=2(2x +1)
Xx=-1
S 4 +3x-1=0 < 1 (Thoa man diéu kién)
X=—
4
V6i b=—a—2,c6: a*+3x=2(-a-2)
< (2x+1) +3x=2(-2x-1-2)
X=-1"(Thoa man didu kién)
SAX +11x+7=0 < 7

X=——
4

Két luan: phuong trinh ¢6 3 nghiém x=-1, x = —% , X = %

5) Piéu kién x> —%

(10)
= \2x+15=2(4x+2)" - 28
Pat /2x+15 =4y+2 vo1 y 2> —%

4y+2=2(4x+2) -28 [(4x+2) =2y+15 (10.1
Ta ¢ hé phuong trinh: { y+2=2(4x+2) =28 {( ) =2y+15 (10.)

2x+15=(4y +2)’ (4y+2) =2x+15 (10.2)
Lay (10.1) trir (10.2) co: (4x+2) —(4y+2) =2y —2x
< (4x+2+4y+2)(4x+2-4y—-2)+2(x—-y)=0
< 4(4x+4y+4)(x—y)+2(x—-y)=0
< (x—-y)(8x+8y+8+1)=0
y=X
< 9
y=—x-¢o
Véi y =x, thay (10.1) ¢6: (4x+2)" =2x+15
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1
X==
©16x +14x-11=0 | 2
__u
8
1
X=—, la
5 y
x:—l—l, loai vi x:yz—1
8 2
.. 9 . 2 9
Vi y=—x—§,thay (10.1) co: (4x+2) :_ZX_Z+15
_X_—9—*\/641
<:>16x2+18x—§:0 = 16
4 ~ —9+/641
L 16
_9- »\/64
16
=_9+— ‘641, loai Vi yz—l:>x3—§
16 2 8
Két luan: phuong trinh ¢ hai nghiém X:%, X:_9_1—6 ‘641.
u=ar+d
Ch( y: Dang phuong trinh Vax+b =r(ux+v) +dx+e, V0’1{ X
v=br+e

Thi ta dit vax+b =uy+Vv véi uy+v>0, dé giai tiép.

6) & Y3x_5=(2x-3) —x+2
Pit 33x-5= 2y —3. Ta c6 hé phuong trinh:
{2y—3:(2x—3)3—x+2 @{(2x—3)3:2y—3+(x—2) (11.2)
(2y-3) =3x-5 (2y-3) =2x-3+(x-2) (11.1)
Lay (11.1) trir (11.2) co: (2% - 3)3 (2y-3) =2(y-x)
< [(2x-3)-(2y-3)] (2x-3)" +(2y-3) +(2x-3)(2y-3) |+ 2(x~y) =0
= 2(x—y)[ (2x=8)" +(2y—-3)" +(2x-3)(2y~3)+1|=0
=x=y Vi (2x=3) +(2y-3)" +(2x-3)(2y-3)+1>0

< 33x-5=2x-3

< 3x-5=(2x-3)’
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< 3x—5=8x°-36x" +54x — 27
< 8x°—36X°+51x—-22=0

< (x—2)(8x* —20x+11)=0

X=2
<], 5% 3
4
. +
K¢ét luan: phuong trinh ¢6 ba nghiém x=2, x= 5_4\/5.

u=ar+d

Chu y: Dang phuong trinh J/ax+b =r(ux+v)+dx+e, véi { X
v=Dbr+e

Thitadat 3ax+b=uy+v, dé giai tiép.

1VV. Bai toan 4.
2
1) Pat X +1:

1

3

a’+3x+1=0 a’+3x+1=0 (12.1
Ta c¢6 h¢ phuong trinh:{ <:>{ 121

x*—3a+1=0 (12.2)
Lay (12.1) trir (12.2) ¢6: @ —x* +3x+3a=0

a=-x
—x+3)=0
< (a+x)(a—x+3) C{a:—3+x

Véi a=—x,c0: X’ +1=-3x < x*+3x+1=0 <:>x:_3J_;\/g

(Thoa man: x=—a£—%)
V6i a=x-3,6: X’ +1=3(x—3) < x*—3x+10=0: phuong trinh vd nghiém
Két luan: phuong trinh c6 hai nghiém x = -3 J_; 5 :

2) Diéukién x>1

bat a=+/x-1, b:«/5+m, a>0,b>+5.
a’+1+b=6 @{a2+b=5 (13.1)

b’=5+a b’-a=5 (13.2)

Lay (13.1) trir (13.2) c6: (a* —b*)+(b+a)=0 < (a+b)(a—b+1)=0

<b=a+1 (Via+b>0)

o Bidx—1=x—1+1

&5+x—1=x-1+1+2x-1

Ta c6 hé phuong trinh: {
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o x-1=5-x

5-x2>0
x-1=(5-x)’
x<5

x -11x+26=0
X<5

11+J_
_11- J_
2

0

, thoa man diéu kién

Két luan: phuong trinh c6 nghiém x = 11_2Jﬁ :
Bai tap

Giai cac phuong trinh:
1) Y2-x+Jx-1=1
2) V1= + 4 +x-1+81—x =1

3) 8x2+8x=‘/x+g

4) 81X -8 =% —2x* + % X—2 (HSG NGThiéu 2006)

5) 4/x =4x+1-4x-1
6) V4x+5=2x*—6x—1.
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Phwong phap 6: Phuong phap danh gia

Giai cac phuong trinh

1) x* —2x°Vx? =2x+16 + 2x* —6x+20=0 (1)

1

2) J1—2011X + 1+ 2011x = /X +1+ 2

) N L

3) X2 —2x+4=+2x* + x* —10x+15 (3)
6 8

4 + =6 4

)JB—X JZ—X ()

5) V13x® — 6x +10 + \/5x2 ~13x +% +17x2 — 48x +36 = %(BGX -8x*-21)  (5)

SN ©)

X+ 2 1-X
7) = 7
UE+4x+8 JX2—2x+5 (7)

Giai
1)
[x —2x24X? —2x+16+(x —2x+16ﬂ+{x2—4x+4)=0
2
c:(xz X —2x+16)+(x—2f3:0

—x*=2x+16=0
Xx—-2=0
Két luan: phuong trinh c6 nghiém x=2.

S X=2

e . o, ) f(x)=0
Chuy: O day ta da s dung phuong phap f“(x) + g°(x) =0 < 0()=0"
A A~ 1
2) biéu kién <X ——
2011 2011

2
Tac : (V1-2011x ++1+2011x ) <2(1-2011x+1+ 2011x)

2
N (Jl— 2011x + 1+ 2011x) <4 =-1-2011x +1+2011x <2
Diu dang thire xay ra khi \/1— 2011x =1+2011x < x=0

1
+/X+1>2 NX+1 =
Jx+1 4x+

Lai cé:

H 39



www.VNMATH.com
Nguyén Qudc Hoan — THPT Nguyén Gia Thiéu

Dau dang thuc xay ra khi =JX+1 < x=0

1
Jx+1

Két luan: phuong trinh c6 nghiém x=0.

f(x)>m
., VxeD
g(x)<m

f =
Nén phuong trinh f(X) =g(x) voi XeD < { (0 m’ xeD.
g(x)=m

Nhdn xét: Ta da s dung phuong phap {

3) biéu kién: 2x° + x* —10x+15>0
<:>(x+3)(2x2+5x+5)20 < x>-3 (do 2x*+5x+5>0)

2
Co: 2X° + % —10x 115 = /X 7 32X _5x 1 5 < X+ 32X ~OX+5

2

A2+ X2 —10x+15 < x> —2x + 4

Déu déng thire xy ra khi: v/X+3 =v2x2 —5x +5

< 2x> —5x+5=x+3 < 2X2—6x+2=0 & X=

3+./5
=

3+./5

2

Két luan: phuong trinh c6 hai nghiém x =

Nhén xét: Ta da st dung phuong phép f (x) > g(x), Vx € D bang cach ap dung
cac bat dang thuc o

Do vay phuong trinh f (x) = g(x), X € D xay ra khi dau dang thtrc xay ra & phép
st dung trén.

4) Piéukién x <2
*) Bang cach thu tryc tiép ta thy phuong trinh c6 nghiém x = g

*) V(yix<g,cé

3—X>3—§ :>i<E =, /|—<2
2 3-x 3 —X
2
2—x>2—§ :L<§ = i<4
2 2-x 1 \/2—x
2

:>\/ 6 +\/ 8 <6 Vx:x<§
3—X 2—X 2
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*) Vc’yi%<x<2 ., co

O<3—x<3—§ = —>

0<2-x<2-3 - 8 .8 |8
2 2—X 2—X
::J 6 +J 8 >6 Vﬁ§<x<2
3—-X 2—X 2

Két luan: phuong trinh c6 mot nghiém X = g

Cha y: Diéu quan trong ctia phuong phap nay la ta phai tim dugc khoang chira
nghiém cia phuong trinh, sau do6 xét cac truong hop dac biét dé tim ra nghiém
cua phuong trinh. Ttr d6 chimg minh phuong trinh khong con nghiém khéc nira.

5) V13x*—6x+10 = \(3x+1)" +(2x—3)" = /(3x+1) =[3x+1

From (o3 (o

V17X —48x+36 = X + (4x—6) =X =[x

2X ——
2

5\

VT = /13x* —6x+10 + \/5x2 —13x+% +17%% — 48x + 36

>[3x +1] + 2x—E +[x|> 3x+1+2x—§+x
2 2

3

6X — — 3

= VT > >6X ——, VT:6x—§ khIX—§
2 2 2

3

~ L (a6x-8x +32) = 1[(12x 3)-2(2x-3)" |< - (12x-3)=6x—
2 2 2

VP :6x—§ khi x:§
2 2

I\Jll—‘

Vay phuong trinh (5) c6 nghiém x = g

4x —y* >0
6) Piéukién {y>-2
+y>0

g\/4x y? =y +2+44%° +y<:>(«/4x y)

(\/y+2+\/4x +y)
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SAX—Y =Y+ 2+ 4 + Y+ 2 [y + 2.8 +y
& (4% —ax+1)+(y* +2y +1)+ 2y + 24x* +y =0
& (2x=1) +(y+1) + 2y + 24 +y =0

2x-1=0 1
X== ‘
<4qy+1=0 = 2 (Thoa man diéu kién)
Jy+24x2 +y=0 y=-1
L
Két luan: phuong trinh c6 nghiém 2.
y=-1
. . 1-x 1+ X
7) *) Véi x>1,¢6; VP =————<0, VT =——~—>0
X*—2X+5 X*+4x +8
= Phuong trinh vo nghiém
* Véi x<—2c6: VP =X g yT=__X g

JXP=2x+5 X* +4x+8

= Phuong trinh vo nghiém
*) Vi —2<x<1, hai vé phuong trinh (7) déu khong am, binh phuong 2 vé ta
co

X +4x+4  x*—-2x+5 <:>x2+4x+8_x2—2x+5
X +4x+8 x*—2Xx+5 X +4x+4 x*—-2x+1

4 4 4
=1+

2 = + 2 g 2 = 2
X +4x+4 X —2x+1 X" +4x+4 X —-2x+1

SX+HAX+4=x"-2x+1 < 6x=-3 <:>x:—%

. , 1
Két luan: phuong trinh c6 nghiém X =— >

Bai tap

Giai cac phuong trinh

1) 4% +12++/x—1 =4(x¢5x—1+J9—5x)

D VX+3+/6-x=-x"—6Xx—6 ) V2XF —X+1+2X +x+1=2

A X+ x+ 2% =x VX +x+30x B Yxrl+xr2+x+3=0

6) VAX—1+/4x* -1=1 (BH OGHN 2001)

NN2—x + /x—iz _aox-t 8) J1—2x+J1+2x:J1_2X +\/1+2X.
X X 1+2x 1-2x
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Phwong phap 7: Phuong phip ham sb

Giai cac phuong trinh

D) §(x-1) + 23 1=(Vx+1) + 2%+ 1 (1)

2) VX +5+232x+1+x=0 (2)
3) Vx—1=—x*+2x+17 (3)
Giai

1) Piéukién x>-1
@

<:>3(x2—1)2+23/x2—1:(x/x+1)2+2«/x+1
Goi a=3x*-1, a>-1 va b=+x+1,b>0

1)

< f(@)=f(b) trongdd f(t) =t>+ 2t
Lai co f(t) 12 ham s6 dong bién trén (-1 ; + o)
Vay f(a)=f(b) <a=>b

oY —1=x+1
< (X —1)2 =(x+1)°

SX =2 +1=x"+3x"+3x+1

S X =x*=5x"-3x=0
<:>x(x3—x2—5x—3):0
<:>x(x+1)(x2—2x—3)=0
Xx=0
< | x=-1 (Thoa man diéu kién)
X=3
Két luan: phuong trinh c6 3 nghiém x=-1, x=0, Xx=3.

Cha y: Néu ham s6 y = f(x) luén dong bién (hoic ludn nghich bién) trén D thi

phuong trinh
f(a=f(), (a,beD) <a=b, (a,beD)

2) Pidukien x>—-3I5
Xét ham sb f(x):\fx3+5+€/2x+1+x,vé’i XE[—%;+oo)

3x* 2
f'(x)= + +1>0,  Vxe(-35;+
PN e 3/(2x+1) <l )

H 43



www.VNMATH.com
Nguyén Qudc Hoan — THPT Nguyén Gia Thiéu

= Hamsd f(X) dong bién trén (—%/5_;+ oo)
Ma f(-1)=0
Vay phuong trinh d3 cho ¢6 nghiém duy nhat X = —1.

Cha y: Néuham s Y = f(X) ludn dong bién (hodc ludén nghich bién) trén D thi
phuong trinh f(X) =a, a € D (a = const), nghiém néu c6 1a duy nhit.

3) bidukién x>1
, 1
Hamso f(X)=+x-1¢co y'=
(X) Y=

— Hamsdy = Jx-1 ddng bién trén (1 ; +o0 )

Ham s6 g(X) = — x* + 2x+17 nghich bién trén (1 ; +o0)
Laico f(5)=g(b)

Vay phuong trinh (3) ¢6 nghiém duy nhat x = 5.

>0, VYx>1

Cha y: Néuhamsd y = f(x) luén dong bién (hodc ludn nghich bién) trén D va
ham s6 y = g(X) ludn nghich bién (hoic luén doéng bién) trén D thi sé nghiém
trén D ctia phuong trinh  (X) = g(X) nhiéu nhat 1a mot.

Ta ciing co6 thé giai bai nay br:f}ng cach vé Q6 thi ctia hai ham s trén cing
mot hé truc toa do, hoanh do giao diém cua hai do thi 1a nghiém phuong trinh.

Bai tap

Giai cac phuong trinh sau
1) Ix+2 +x+1=32x* +1+3/2x

2) «/3x+1+«fx+«/7x+2 =4

3) VX+2+x—-1=3.
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Phuwong phap 8: Phwong phap vécto

Giai cac phuong trinh
1) ‘\/xz —4x+5—/x’ ~10x+50|=

2) VX2 —8X+816 +/X° +10x + 267 =+/2003 (Olympic 30 — 4 —2003)
Gidi

1) Trong mit phang toa dd Oxy chon
a=(x-2;1), Db=(x-5;5)

& = \/(x 2) +1=+X2—4x+5

b= (x~5)" +25=/x* —~10x + 50

:‘\a\—\BH :‘\/XZ —4x+5 X’ —10x+50‘
a—b=(3;—-4)
:‘5—5‘ :M:5

Laico: |a]-[p]<[a-b

DAu déng thirc xdy rakhi a va b cung huéng <> a = kb, k>0

x—2=k(x-5) w2

e 11=5k el 8
k>0 k=1

5

. 3)
Két luan: phuong trinh c6 nghiém X = r

2) Trong mit phang toa do Oxy chon
a=(4-x;20:2), b=(5+x;11J2)
3= J(4-x)" +800 = /x* ~8x+816

b= /(5 +x)" + 242 =/X* +10x+ 267

=[]+ |b| = /X* ~8x+816 + /X’ +10x + 267
d+b=(9;3142)
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- \a + 6\ =/81+1922 = /2003
Lai ¢6 \a\+\6\z\a’+6‘

Déu déng thie xdy rakhi a va b cung husng <> a@=kb, k>0

4-x=k(5+x) _ 56

= 20\/5:11\/§k = 2(:;’1
k=—

k>0 T

Két luan: phuong trinh c6 nghiém x = —% :
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Phwong phap 9: Phwong phép lwgng giac hoa

Giai cac phuong trinh:

1) 1+V1-x* =2X° (1)

X 35
2) X+ V_Xz—l_ﬁ (2)
5 x+1 (¥ +1)
3) VX2 +1+ » _2x(1—x2) 3)
4) X*—3x=~/X+2 4)

Giai

1) O bai nay ta c6 thé giai bang cach binh phuong hai vé hodc dat an phu. Cac
phuong phap d6 déu cung muc dich lam mat can thirc. Nhung trong bai toan nay
lai xudt hién: —1<x<1 va cd 1—x?, do vy ta nh¢ dén dang thuc luong giac
1-sin’a=cos*a hodc 1—-cos®a=sin’a. Vay ta c6 thém céach nira sau day:

Piéu kién —-1<x<1

bat x=cosa, 0<a<r
Phuong trinh (1) tré thanh:

1++/1—cos’a =2cos’a «>1++/sina =2cos’a
<1+sina=2(1-sin*a) (Do: 0<a<z=>sina>0)

sina=-1
&< 2sina+sina—-1=0 == 1
sma:E

sina=-1, loai

sina:% :>x:cosa:ixll—sinza:i‘fl—%:i—3

2

Két luan: phuong trinh ¢6 hai nghiém x = i; :

Cha y: O phuong trinh nay c6 thé giai bang cach binh phuong hodc dat an phu

t=yl-x*.

2) Trong phuong trinh thdy c6 dic diém sau: \x\>1:>ﬁ<1 va co
X

X*—1=x’ (1— izj nén ta nghi dén cach giai:
X
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s x>1
Diéu kién {
Xx<-1

Do VP:%>O :>VT=x£l+ j>0 = x>0

1
J1-x?
Do @6 ta giai phuong trinh véi x >1
Batizcosa,dox>1 :>0<1<1 :>O<a<%

X X
S

Phuong trinh (2) tré thanh:
cosa o 1 12

- 1 N 1 B §
cosa cosavtan’a 12
1 N 1 B §
cosa cosa.tana 12

1 1 35
&S —t——=—
cosa Sina 12

<12(sina+cosa)=35sina.cosa

< 144(sina +cosa)’ =1225(sina.cos a)’

<> 144(1+ 2sina.cosa) =1225(sina.cos a)®
<1225(sina.cosa)’ —288(sina.cosa)—144 =0

e

, 12
sina.cosa=—
25

=

i 12
sina.cosa=——
45
. 12 .. |sina>0
sina.cosa=——, loai vi
45 cosa>0
. 12 - ) 144
sina.cosa=— & sin‘a.cos’a=——
25 625
@cosza(l—cosza):& <:>cos4a—cosza—%:0
625 625
2 3
coS azg cosa:g
= = (Vi cosa>0)
) 16 4
cos‘a=— cosa=—
25 5
5
X=—
N 3
5
X=—
4
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Két luan: phuong trinh ¢6 hai nghiém x = g X :%.

3) Trong bai toan ndy c6 xuét hién (1+ XZ) vay ta nhé dén cong thire luong giac

co ban: 1+tan‘a=

os'a Do vay ta c6 cach giai:

2 .. | x=#0
biéu kién
{x #*x1
bat tana=x, véi 2 .
sina=0
a=0
Khi @6, phuong trinh (3) tr¢ thanh:

JVl+tan’a +1+tan2 a__(t+tan’ a)z

2tana  2tan a(1-tan’ a)

T T
——<a<— cosa>0
2 =

1 cosa cosa
= 2 + 2 : - in2
cos“a 2cos’asina 4 sin“a | .
2cos'all-———|sina
cos”a
1 1 1
= +—— = > —
cosa 2sina.cosa 2cosa(cos’a—sin a)sma
1 1
<1+

2sina 2sina.cos2a
& 2sina.cos2a+cos2a=1

&> 2sina.cos2a—2sina=0
< 2sina(cos2a—sina)=0
< cos2a=sina (Vi sina #0)

2a="_a+k2rx a:£+k2—”
@COSZazcos(%—aj = 2 = 6 3 , keZ
2a:—%+a+k27z a=—£+k27z
1 T V4 r 1
Do: ——<a<— =a=— =x=tan—=—f4=
2 2 6 6 /3
, 1
Két luan: phuong trinh c6 nghiém X =—.
: P g gnic ﬁ

4) Piéukién x>-2
V6i x>2 = X" =3x=Xx+X(X* —4)>x>~/x+2 = phuong trinh (4) v nghiém
Vo1 —2<x<2,dat x=2cosa, 0<a<r
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Khi @6, phuong trinh (4) tré thanh:

8cos’a—6cosa=+/2+2cosa <> 2cos3a=, /4coszg

< cos3a= cosg (Vi cos% >0)

3a=2 1 k2r a=4kT”
= 2 = o’ keZ
3a=—24k2r a=—"
2 7
Do O<a<swz = chon a:O,a=4?7z,a:477Z

—Xx=2, x=2cos4?”, X=2003477[

Két luan: phuong trinh c6 ba nghiém X =2, x = 20084?7Z , X = 2008477Z :

Chuy:
Bai nay phai dé y that sdu ta méi phét hién ra phuong phap lugng giac hoa.
Bai tap

Giai cac phuong trinh

1) V1-x* =4x*-3x

2) Y6x+1=2x

3) J1+1-%2 :x(l+2«/1—x2)

4) \/1—\{2x—x2 +\ill+x/2x—x2 :ﬁ
X_

5) \2-2y1-x :x(l+o\/1—x2)

6) ,/%+ xJ1—x2 =1-2x°.
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KET LUAN

Trén day la sang kién kinh nghiém do t6i dic rat dugc trong qua trinh
giang day mon Toan bac THPT. Toi thidy hoc sinh hoc tap rat hao hing va say
mé, nén két qua thu duoc nhu sau: vé ban than cang yéu thich cong viéc giang
day va nghién citu khoa hoc; vé hoc sinh thi hoc t6t hon, nhiéu hoc sinh binh
thuong trd 1én kha, hoc sinh kha gioi cang gidi hon. Va quan trong hon hoc sinh
yéu thich mon toan va c6 giang hoc tot cac phan khac cia mon todn nita. Thay tro

luon say mé hoc tap va nghién cttu dé€ dua ra dugc nhitng bai todn hay hon.

Mic du ban than da rat ¢6 gang, nhung trong qua trinh viét sang kién kinh
nghiém c6 thé chua tranh hét nhitng thi€u sé6t ddng ti€c, rdt mong nhan dugc gbp
y xay dung cua cac thay gido c6 gido, nhitng ngudi quan tam dén mon toan va su
nghiép gido duc dé siang kién kinh nghiém nay ngay cang hoan thién hon va phé

bién hon.

Xin tran trong cam on.

Ha Noi, ngay 19/512011

Nguoi viét

Nguyén Quée Fboan
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