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(day 1a mot dang trong tai li¢u: q
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MOT DANG PHUONG TRINH VO TI PAC BIET

TOAN HOC VA TUOI TRE (thing 9 nim 2015)

Khi gdp mot phuong trinh c6 dang uyP + V.f{/a =W
(v6i u,v, w,P,Q 1a c4c biéu thitc chita 4n ) ma ta nhadm duoc
céc hing so e,f va cdc biéu thitc P,,Q,chtta 4n thoa man:
{U.P0 +V.Q, =W *)
e(P)"+f.(Q)"=eP+fQ
thi ta xu i phuong trinh d6 nhu sau:
Dat ¥P =a; yfQ=bsuyraa™=P; b"=Q
Ta ¢6 hé PT: {“'a”‘b - (%)
’ ea" +fh"=eP+f.Q
Giai hé PT(**) ta tim dugc cac nghiém (a;b)
bén day PT,hé PT da cho s€ tré nén don gian hon !
Luu v: tr (¥) ta thay hé PT(**) luon c6 nghiém (a,b) = (P,;Q,)
Sau day 1a céac vi du
Vi du 1: Giai phuong trinh
V2+4x—x2 +32x% —6x+7 =x+1
Phan tich:
L [ x=1+2=x+1
Ta co:
{(x—l)2 +2° =(2+4x—x*)+(2x* —6x+7)
nén PT ndy ta nham duoc e =f =1 va (P,;Q,)= (x-1,2)
Loi giai
bat v2+4x-x* =a; Y2x* -6x+7 =D
Suy ra a® +b* =x*-2x+9(1)
TuPTdachotacd a+b=x+1=a=x+1-b(2)
Thay vao (1) ta duogc:
(x+1-b)® +b°® =x* —2x+9
< X2 +1+b% +2x—2b—2bx+b® =x* —2x+9
<=b®-8+b*—2b—2bx+4x=0
o (b-2)(b?+30+4-2X)=0




<b=2 hoac b*+3b+4=2x (3)
+Tu (2) c6 x=a+b-1 thay vao PT(3) duoc
b>+3b+4=2(@a+b-1) <b*+b+6=2a(4)
C6 VT (4) =(b+%)2 +§ >5
VP(4) = 22+ 4x—x? =2,/6—(x—2)? <2./6 <5
Suy ra PT(4) vo nghiém. Do dé PT(3) vb nghiém
+V61 b =2 thay vao (2) dugc a=x-1

Xx-1>0
V2+4x—x* =x-1

Suyra{ S12+4x-x>=(x-1)?

V2x® —6x+7 =2 2x2 —6x+7=8
{XZl X_3+\/1_1

=N =
2x2 —6x-1=0 2

Vay PT da cho c6 1 nghiém x = 3+2\/1_1

Vi du 2: Giai phuong trinh
J7X? +20x—86 + XA/31—4X — X2 =3x+2
Phan tich: Véi PT nay ta nham dugc e=1; f=3 va (P,;Q,) = (2x+2;1)
< [2X+2+x1=3x+2
(2% +2)% +3.12 = (7x2 + 20X — 86) + 3.(31— 4x — x?)
Loi giai Diata= J7x% +20x—86 , b= /31— 4x—x’
Suy ra a®+3b* =4x* +8x+7 (1)
TuPTdachocé:a+xb=2x+3 = a=3x+2—Dbx
Thay vao (1) ta duoc
(Bx+2—-bx)* +30% =4x* +8x+7
< 9x® +4+Db°x® +12x —4bx —6bx? +3b? = 4x* +8x+7
< (X? +3)b* —(6x* +4x)b+5x* +4x—-3=0
< (b-D[(x* +3)b—-5x> —4x+3]=0

b=1
= 5x° +4x—3
b=—F—"7"—
X°+3
+V6i b =1 thi a=2x+2, khi d6 cé hé
2Xx+22>0
J7X? + 20X —86 = 2x + 2 ) ,
\/7 S TX°+20x—86 = (2x+2)
2 _
$l-dx—-x" =1 31-4x—x* =1
x=>-1 1
X__
o 3x2+12x—90=0<:>{ o1 J & x=-2++/34
X=-2
—x*~4x+30=0
2 R
#VGib= X B3
X +3
2 —
< /16— (x* + 4x —15) =4+¥X315 (2)
X"+

+ Néu x? +4x—-15>0 thi VT(2) <4 < VP(2)
+ Néu %2 +4x—15<0 thi VI(2) > 4 > VP(2)
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+ Néu x? +4x—15=0thi VT(2) = 4 = VP(2)
Khi x? +4x-15=0 thi

{b:4 @{\/31—4x—x2 _4

a=3x+2-4x | /7x% 4+ 20x—86 = 2—x

2—-x2>0 X<2
X<2
< {31-4x—x*=16 < {-x*-4x+15=0 <
2 2 2 =_2i‘/ﬁ
7X°+20x—86 =(2—X) 6(x° +4x—-15)=0
<:>x=—2—\/E

Vay PT di cho ¢6 2 nghiém x =-2++/34,x =—2-+/19
Vi du 3: Giai h¢ phuong trinh
{20x3 —11x = 4y%.(1)

J1=2xy + y3/x2 +y? =x.(2)
Phan tich:
V6i PT(2) ta nham duoc e =f =1 va (P,;Q,) = (x—y;)
C I X=y+yl=x
vi
{(x—y)z +1% = (1-2xy) + (X" +y?)
Loi giai: diéu kién 1-2xy >0
bat J1-2xy =a; 3x*+y* =b
Suyra a®+b*=x*+y?>-2xy+1 (3)
Tu(2)tacd a+yb=x =a=x-yb (4) thay
vao (3) duoc (x—by)? +b® =x*+y? —2xy +1
b —1-2xy(b-1D)+y*(b* -1 =0
< (b-D[b* +b+1-2xy + y*(b+1)]=0
<b=1hoac b®> +b+1-2xy+y’(b+1) =0 (5)
+C6 3/x*+y* =b>0nén b®>+b>0; b+1>0
1
Néu 1-2xy = y2(b+1) =0 thi {Xy "2 (voly)
y=0
Vay 2 s6 khong am 1-2xy va y?(b+1)khong dong thoi bang 0
nén 1-2xy +y*(b+1) >0
do d6 VT (5) > 0 Suy ra PT(5) vo nghiém
+V6i b =1 thay vao (4) dugc a=x-y

— X—y=>0
Suyra{ 1—2xy=x—y<:> 1-2xy =(x—y)°
3/y2 2 _
XTryt =1 x> +y?=1
x>y
- s
{x2+y2:1( )
két hop hé PT(*) véi PT(1) ta c6 hé:
x>y X>y
20x% —11x = 4y? < <20x° —11x = 4(1— x?)
X2 +y° =1 y?=1-x°



x>y x>y
& 120x° +4x* —11x-4=0 < {(2x+1D*(Bx-4) =0
y? =1-x? y?=1-x°
x>y x>y
oix==2 (1) hoac x=g (ID)
2_3 2_9
V7% Y =%

Giai hé PT (I) va (II) ta dugc nghiém (x;y) la: (%;%) : (g;g) va (f;_—B)

5 5
< ) . L .~1 -3 . 43 . 4 -3
ay hé PT h hié y)la (—:—) (== .79
Vay he PT da cho c6 3 nghiém (x;y) la (2, > ),(5,5) va (5, 5)
bai tap
bai 1 Giai phuong trinh

\/12x +12X+9 /4x _2
=X+14
) 1/——6x —x\/7x +2x+—:1

b) V3x® —5x+6 = X+ (X—DVx* +x—4

d) V2x? + 48X — 27 + xJ2X° — 24X + 67 = 4X +6
bai 2 Giai hé phuong trinh
x*+y? _ 5
a) 8
X2 Y2 +2 -y /2xy -1 =X
3x®+3y* +x%y* =35
Xy —a= X —2xy+4-y

8xy? —2x=1

2 2
J5+4x—y? —x3 X+Ty+2 =2

Sau ddy 14 phan bo xung thém cac thi du dang nay:

Dang :dat an phu khong hoan toan kieuVii Hong Phong
Mot so thi du ciia dang nay tac gia da néu ¢ phan dat an phu & phan trén. Sau day la cac thi
du bo xung

Thi du 1 Giai phwong trinh
X3¢ =2 +1-UxX 4+ +2 =x-1

Huéng din.



VX +3C% - X2 +1—-Ax X+ 2 =x-1

D& thiy x=1 la nghi¢m ciia phwong trinh

Xét x =1

Pit Vx* +3x° - x2+1=a>0;,Vx* +x*+2=b>0

Suy ra méi lién hé: a? —b? =2x% —x? —1=(x—1)(2x% + X +1)(*)
Pt da cho tré thanh: a—b=x-1(**)

(a—b)(@a+b) = (X=1)(2X + x +1)

Giai (*) va (**) suy ra: {

a-b=x-1
a+b=2x"+x+1 a=x>+x
= =
a-b=x-1 b=x%+1
x> +x>0 , . N
X+ x>
S 43X - +1=(X*+1)* & e x=1Ed
(x-D(x*-x-1)=0 2

X'+ x°+2=(x*+1)?
1++/5
2
Canh khac: nhan lién hop tim dugc téng hiéu 2 can

PT da cho ¢6 2 nghiém x =1, x =

Viéc tao ra phwong trinh loai nay ciing khong qua khé khan. Xin néu ciach tao ra mgt phwong
trinh don gian caa dang nay nhu sau: o

DPau tién ta dinh huéng cac cin sé bang gi sau khi bién doi

Thi du tic gid mudn ca 2 cin déu biang x* +1

Con ¢ thi du 1 thi ta chon :

VX 43 =X 1=+ XX X +2 =% +1

Budrc tiép theo 1a chon ra moi lién hé giira cic 4n (can tao ra PT khé thi phai khéo 1éo),tac gia
xin néu ra mot lién hé don gian la:

a® +b% = (xX* +1) + (xX* +1)? =2x* +4x* + 2(*)

Con 6 thi du 1 thi ta chon :

a®—b*=2x3—x*-1=(x-1D(2x* +x+1)

Buéc quan trong nhit 1a khéo 1éo chon a,b(cho a hay b trudée tiy bai) dé dwoc nghiém theo y
muon.

Thi du tic gia mudn nghiém dep nén chon a :

a=+x*+x*+x+1

Tir (*) suy ra b =~/x*+3x> —x+1

SOﬂg SONQ véi viée chon a,b 1a viéc tao ra PT nhw thé nao cho viéc khdng ché cac PT sau
khi bién d6i hop li.
Thi du tac gia tao ra PT nhe nhang sau:

Thi du 2 Gidi phwong trinh

X X% X+l UX 32— x+1=2x2 + 2
Huéng dan.
Piata=vx"'+x*+x+1
b=/x*+3x% —x+1
Suy ra mdi lién hé:
a®+b%=(x*+1)% + (x> +1)? =2x" +4x> + 2(*)
Pt di cho tré thanh: a+b = x> +1(**)
Giai hé gom (*) va (**) bing phwong phap thé ta dwoc
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a=+Vx*+xX*+x+1=x*+1

b=vx*+3x2 —x+1=x2+1
Giai tiép suy ra PT da cho ¢6 2 nghiém x =1, x =0

Chay:

Viéc chon mdi lién hé phuc tap hon co nhiéu lya chon vi du nhu:
2a°+b*=...2a°+3b*=....2a° -3’ =...2a° —b* =.....

1 a’+ 2 b?=...

2 3

Viéc chon phuong trinh tap hon c6 nhiéu lya chon vi du nhu:
a+2b=.... 3a+2b=..... 3a—2b=...... %a—sz ......
(x-Da—-2b=...... a+xb=....

Vi¢c chon can bac ba, bac 4,.....hudng tao ra tuong tu

Mot so6 thi du khé hon

Paiu tién ta dinh huéng cic cin a,blin hrot bang x*; x> +1
Suy ra mdi lién hé:

a®+b® =x® +x* +2x% +1(*)

Chon a=+/x®—x*+2x>—x >0

b=+/2x*+x+1>0

Thi du 3 Gidi phwong trinh

IR =X+ 2% —x =1+ (X2 —=DV2x* +x+1

Vii Hong Phong Thén Bét L, Hoan Son,Tién Du, Bic Ninh

Huéng dén chi tiét tao PT.
Chon dang/m = (x2 —1)/n+p
Chon céc ciin sau khi bién ddi: v/m = x*;/n=x>+1L p=1
Suy ra méi lién hé:
a®+b* =x® +x* +2x* +1(*)
Chon: V/n=x>+Ln=2x*+x+1
Tur(*) suy ra: m=x% —x* +2x* —x
Viéc chon n hay n trudc can hop 1.
Pén day tac gia tin ring moi ngudi s& tu tao ra duoc rat nhiéu phuong trinh dang nay
11
Hwéng din giai:
Piat a=Vx®—x*+2x2 —x >0
b=2x" +x+120
Suy ra moi lién hé:
a®+b® =x® +x* +2x% +1(*)
Pt da cho tré thanh: a =1+ (x* —1)b(**)
Thay a vao (¥) ta duwgc
(1+ (x? —1)b)2 +b? =x® +x* +2x* +1
o 0+ -1)2p% +2(x% —Db— (2 +DX* (X" —=x* +2) =0




b=x*+1
= _y2 4 2
b X“(x 2x J2r2)SO
1+(x°-1)

D@ thay
—x*(x*=x*+2)
1+ (x*=1)?
X=0 khdng lam cho b=0

Suy ra
b=v2x*+x+1=x*+1

Thay vao (**) dugc:

=0<=x=0

a=Vx—x‘+2x2—x=x*

Suy ra

—1+./5
2

X=0:x=Lx=

—1+./5
2

PT da cho ¢6 4 nghiémx=0;x =1 x =

Thi du 4 Giii phuwong trinh

X+ X2 =2 =14 (X% —DVx* —x° +2x% +3

Vit Hong Phong Thén Bit Ly, Hoan Son, Tién Du, Bic Ninh

Huéng dan.
Dit a=Vx*+x*-22>0
b=+/x"—x*+2x* +320
Suy ra moi lién hé:
a®+b® =x® +x* +2x% +1(*)
Pt da cho tré thanh: a =1+ (x* —1)b(**)
Thay a vao (¥) ta duwgc
(1+ (x? —1)b)2 +b? =x® +x* +2x* +1
o M+ (¢ -1)2p% +2(x% —Db— (2 +)X° (X" —=x* +2) =0

b=x*+1
= _ 2 4 2
b X (x 2x J;Z)SO
1+ (x°-1)
Dé thay
2 4 2
—x“(x z—x -2|-2)=o<:>X:0
1+(x°=1)
X=0 khéng lam cho b=0
Suy ra
b=vx'—x®+2x* +3=x%+1
Thay vao (**) dugc:
a=Jx*+x°-2=x"
Suy ra
x=3/2

PT da cho c6 1 nghiém x = 32



Thi du 5 Giai phuwong trinh

X —x® =2 =1+ (X2 —DVX® + x* +2x2 +3
Vii Hong Phong Thén Bét Ly, Hoan Son,Tién Du, Bic Ninh
Huwdéng dan.

Pit Vx*-x*-2=a>0
\/xf+x4+2x2+3=b20
Suy ra moi lién hé:
a®+b% =x® +x* +2x% +1(*)
Pt da cho tré thanh: a =1+ (x* —1)b(**)
Thay a vao (¥) ta duwgc
(1+ (x? —1)b)2 +b? =x® +x* +2x* +1
& 1+ (X —1)% 2 + 20 —Db— (X% +DxE(X* —=x* +2) =0
b=x*+1

2 4 2
At ho =X (x 2—x erz)go
1+ (x° -1
Dé thay
2 4 2
—X°(x" —x +2):O<:>x:0
1+ (x*-1)?
X=0khong lam cho b=0
Suy ra
VX + x4 +2x° +3=x2 +1
Thay vao (**) duoc:
VX —x>-2=x*
Suy ra
x=-372

PT da cho ¢6 1 nghiém x =-3/2
Thi du 6 Gidi phwong trinh

VX2 452 +3x = (X* = X2 + DX +x2 —3x+1-1

Vi Héng Ph(ing Thén Bat Ly, Hoan Son,Tién Du, Bic Ninh
Hudng dan.
Pit Vx?+x*+3x=a>0
\/x‘,1 +Xx?=3x+1=b>0
Suy ra moi lién hé:
a® +b% =x?+x* +2x* +1(*)
Pt da cho tré thanh: a=(x* —x* +1)b—1(**)
Thay a vao (*) ta dwoc
((x4 -x? +1)b—1)2 +b? =xP+xt +2x7 +1
o (1+ (x* —x? +1)2)32 +2(x* = xX* + Db —(X* +D)X*(X® = x® +x* =x*+2) =0
b=x*+1
Sl =X -xP+xt -x2+2)

b= <0
1+ (x* —x* +1)?

D@ thay
X =x+x*—x*+2)

=0 x=0
1+ (x* —x* +1)?




x=0 khong lam cho b=0

Suy ra

VX + %2 —3x+1=x"+1
Thay vao (**) duoc:
VX 4+ x*+3x =x°
Suy ra

X=0;x=-3

PT da cho ¢6 2 nghiém x=0;x=-3
Thi du 7 Giai phwong trinh

X2 4 2x* +3x = (x* = X2 +DV—x* +2x2 —3x+1-1

Huéng dan.
Dit Vx? +2x" +3x=a>0
\/—’x4 +2x*=3x+1=b>0
Suy ra moi lién hé:
a® +b% =x?+x* +2x* +1(*)
Pt da cho tré thanh: a=(x* —x* +1)b—1(**)
Thay a vao (*) ta duwge
((x4 -x? +1)b—1)2 +b? =xP+xt +2x7 +1
= (1+(x4 —x* +1)2)32 +2(x* =X+ Db — (x® +Dx*(x®* = x® +x* = x*+2)=0
b=x*+1
Sl =X -xP+xt -x2+2) -

b= <0
1+ (x* —=x* +1)°

Dé thay

—x*(x® =x®+x* =x*+2)

1+ (x* —x* +1)?

x=0 khdng lam cho b=0
Suy ra

J=x*+2x° —3x+1=x%+1
Thay vao (**) duoc:

VX 2x* +3x = x°

Suy ra

=0 x=0

X=0;X=— 3
2

PT da cho ¢6 2 nghiém x=0;X = —3\/2

Thi du 8 Giii phwong trinh

X2+ 2%% +x—1=(X* = X2 +DVx* —x+2 -1
Huéng dan.

Pit Vx?+2x> +x—1=a=0

Vx*=x+2=b>0

Suy ra mdi lién hé:
2 2 12 4 2 %
a“+b” =x"+x"+2x° +1(*)




Pt da cho tré thanh: a=(x* —x* +D)b—1(**)

Thay a vao (¥) ta duwgc

((x4 —x? +1)b—1)2 +b% =x? +x* +2x* +1

o (1+(x4 —x? +1)2))2 +2(xX* = xX* + Db —(X* +D)X* (X = x® +x* =x*+2)=0
b=x*+1

Sl =X =X+ xt —x2+2)

b= <0
1+ (x* —x* +1)?

D& thay
—x2(x®=x*+x* =x*+2)
1+ (x* = x* +1)°
x=0 khdng lam cho b=0
Suy ra
VX =x+2=x"+1
Thay vao (**) duoc:
VX2 4+ 2%% + x—1 = Xx°

Suy ra

=0 x=0

x:—l;x:1
2

PT da cho ¢6 2 nghiém x=-1x= %

Thi du 9 Gidi phuwong trinh

X242 +x—2 = (X = X2 + DX —x+3 -1

Vit Hong Ph(ing Thén Bat Ly, Hoan Son,Tién Du, Bic Ninh

Hudng dan.

Pit Vx2+2x2+x-2=a>0

\/x‘,‘—x+3:b20

Suy ra moi lién hé:

a® +b% =x?+x* +2x* +1(*)

Pt da cho tré thanh: a=(x* —x* +)b—1(**)

Thay a vao (*) ta duoc

((x4 —x? +1)b—1)2 +b? =x"? +x* +2x* +1

= (1+ (x* = x? +1)2)32 +2(x* =X+ Db - (x® +Dx*(x®* = x® +x* = x*+2)=0
b=x*+1

Sl =X -xP+xt -x2+2) -

b= <0
1+ (x* —=x* +1)°

D@ thay
X =x+x*=x*+2)
1+ (x* —x* +1)?

x=0 khoéng lam cho b=0

=0 x=0

Suy ra
VX =x+3=x"+1
Thay vao (**) dugc:

X2 4 2x2 4+ x=2 = x°
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Suy ra

o117
4
-1+
PT da cho c6 2 nghiém x = 1—7‘5

Thi du 10 Gidi phwong trinh

VX +2x% +3x—2 =1+ (X2 —=DVx* —3x+3

Huéng dan.
Pit Vx®+2x2+3x-2=a>0
VX*-3x+3=b>0
Suy ra moi lién hé:
a®+b® =x® +x* +2x% +1(*)
Pt da cho tré thanh: a =1+ (x* —1)b(**)
Thay a vao (¥) ta duwgc
(1+ (x? —1)b)2 +b® =xt+x* +2x* +1
o 1+ (X 1) p? + 20 —Db— (X* + DxE(X* —=x* +2) =0
b=x*+1
Sl X -x"+2) <0
1+ (x* —1)?

D@ thay
—x*(x*=x*+2)
1+ (x* -1)?
x=0khéng lam cho b=0

Suy ra
Vx*—3x+3=x*+1

Thay vao (**) duoc:
IxE +2x% +3x—2 = x*

Suy ra

=0<=x=0

x:—2;x:l
2

PT da cho ¢6 2 nghiém x =-2; X = %

Thi du 11 Giai phwong trinh

X +2x2 +3x—3 =1+ (0 —D/x* —3x +4

Vit Hng Phong GVTHPT Tién Du 1, Béc Ninh
Hudéng dan.
Pit Vx®+2x2+3x—-3=a>0
\/x"‘ -3x+4=b>0
Suy ra moi lién hé¢:
a®+b” =x®+ x* +2x* +1(*)
Pt da cho tré thanh: a =1+ (x* —1)b(**)
Thay a vao (¥) ta duwgc
(1+ (x? —1)b)2 +b? =x® +x* +2x* +1
& 1+ (X —1)% 2 + 20 —Db— (X® +DxE(X* —=x* +2) =0
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b=x*>+1

2 4 2
g b=_X (X" =x +2)SO
1+ (x* =1)?
D@ thay
2 2
—x*(x* —x +2):O<:>x:0
1+ (x*=1)?
x=0khdng lam cho b=0
Suy ra

VXt =3x+4 =x"+1

Thay vao (**) dugc:
Vx® +2x% +3x—3 = x*

Suy ra
L _—3%33
4
-3+
PTdﬁchocézngmemx:ﬁ:Aﬁ@§

Thi du 12 Gidi phwong trinh

VXE+2x° =3 =x+(X-DVx* +x* +3

Huéng dan.
Piat Vx*+2x*-3=a>0
VX*+x*+3=b>0
Suy ra mdi lién hé:
a®+b”> =x®+x* +2x° + x°
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (¥) ta duwgc
(X + (X =Db)* +b% = x® + x* + 2x° + x?
& 1+ (x=1)2 p? + 2x(x — Db — (X + X)x* (X* =X +2) =0

b=x%+x
= bz-x%xz—er)Soaoan(vix:OkhéngIan1chob:0)
1+(x-1)
Suy ra

VX 4 X +3=x% +x
Thay vao (**) dugc:
IxE 12 —3=x3
Suy ra

J§
X=3=
2

PT da cho c6 1 nghiém X = 3\/%

Thi du 13 Giai phuwong trinh
VX® +2%% + X2 =20 = X+ (X —D/x* + 20

Huéng din.

12



Pit Vx®+2x* +x>-20=a>0
Vx*+20=b>0
Suy ra mdi lién hé:
a®+b* =x® +x* +2x> + x?
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (¥) ta duwgc
(X+(x=Db) +b% =x° + x* +2x% + x?
& 1+ (x=1)2 p? + 2x(x — Db — (X + X)x*(X* =X +2) =0

b=x%+Xx
Sl XX =X+2) gg0ny
1+ (x-1)°
(vi x=0khéng lam cho b=0)
Suy ra

Vx4 420 = x% + x

Thay vao (**) duoc:
VX® +2x +x2 20 = X
Suy ra

X=2
PT da cho ¢6 1 nghiém x =2
Thi du 14 Giai phwong trinh

V2P +3 =X+ (X—DVX® + x* +x2 =3

Huéng dan.

Pit V2x*+3=a>0
\/x‘f+x4+x2—3=b20

Suy ra moi lién hé:

a®+b? =x®+x* +2x3 + x°

Pt da cho tré thanh: a=x+(x—-1)b

Thay a vao (¥) ta duwgc

(x+(x=Db)* +b% = x® + x* + 2x° + x?

& 1+ (x=1)2 2 + 2x(x —Db — (¢ + X)x2 (X% =X +2) =0

b=x*+x
P **2) < 0(loai)
1+(x-1)
(vix=0khdng lam cho b=0)
Suy ra

X+ x4 +x2 =3 =x%+X

Thay vao (**) duoc:

V2x®+3=x°

Suy ra

x® —2x% —3=0(x* > 0) < x = —1(loai); x =%/3
PT da cho ¢6 1 nghiém x = /3

13



Thi du 15 Giai phwong trinh
V2X® +1 =X+ (X—DVxX® +x* +x° -1

Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.
Pit V2x°+1=a>0

VX +x* +x2-1=b>0
Suy ra mdi lién hé:
a®+b* =x® +x* +2x® + x?
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (¥) ta duwgc
(X+(x=Db) +b% =x° + x* +2x% + x?
& 1+ (x=1)2 p? + 2x(x — Db — (2 + X)x* (X* =X +2) =0

b=x*+x
= b:-—x%xz—XjZ)Soaoan(vix:OkhéngIan1cm3b:O)
1+(x-1)
Suy ra
VX + X4+ X% =1 = x> + X
Thay vao (**) duoc:
J2xd +1=x°
Suy ra

X —2x3—1=0(x*>0,x*> + X >0) < x =3/1++/2
PT di cho ¢6 1 nghiém x =3/1+/2

Thi du 16 Gidi phwong trinh
V33 1= X+ (X—DVX® +x* =X + X% +1
Huéng din.

Pit V3x*-1=a>0
VX + x4 —x® +x2+1=b>0
Suy ra méi lién hé:
a®+b® =x® +x* +2x3 + x
Pt da cho tré thanh: a=x+(x—1b
Thay a vao (¥) ta duwgc
(X + (X =Db)* +b® = x® + x* + 2% + x?
& 1+ (x=1)2 2 + 2x(x —Db — (¢ + X)x2 (X —x+2) =0

b=x?+x
S, XX —x + 2 0(loai) (vi x=0khong lam cho b=0)
1+(x-1)
Suy ra

U3t =+ x2+1 =% + X

Thay vao (**) duoc:
V3xt-1=x°
Suy ra

14



+
x*-3x}+1=0(x*20,x* +x>0) & x=31/3_2\/g
+
PT da cho c6 2 nghiém X = 3,/3_2\@

Thi du 17 Giai phwong trinh
V33 =2 = X+ (X—DVX® + x4 — X% + X2 +2

Huéng dan.
Pit V3x*-2=a>0
VX + x4 =3 +x2+2=b>0
Suy ra moéi lién hé:
a®+b? =x®+x* +2x3 + x?
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (¥) ta duwgc
(X + (X =Db)* +b® = x® + x* +2x° + x*
& 1+ (x=1)? ) + 2x(X —Db — (X* + X)X* (x> =X +2) =0

b=x*+x
= —x3(x% - 1 x=0khdng 13 =
o X er)SO(Ioai)(le Okhdng lam cho b=0)
1+(x-1)
Suy ra
VX +x =3+ x2+2 =x2+ X
Thay vao (**) dugc:
V3x® -2 =x°
Suy ra
x=1
X =3x*+2=0(x*20,x* +x>0) =
x=3/2

PT da cho ¢6 2 nghiémx =1 x = i/E
Thi du 18 Giai phwong trinh
VBX® —2 = X+ (X—DVxX® + X' —3x° + X% + 2

Huéng din.
Pit V5x°-2=a>0
VX +x =3 +x2+2=b>0
Suy ra méi lién hé:
a®+b* =x®+x* +2x3 + x?
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (¥) ta duwgc
(X+(x=Db) +b% =x° + x* +2x% + x?
& 1+ (x=1)2 p? + 2x(x — Db — (X + X)x* (X* =X +2) =0

b=x?+x
d x?(x* — x;r 2) _ 0(loai) (vi x=0khong lam cho b=0)
1+(x-1)
Suyra

U+ x4 =33 +x2+2 =% + X

15



Thay vao (**) dugc:
V5x® -2 =x°
Suy ra

5+4/17

x*-5x*+2=0(x>20,x>+x>0) & x=3 5

/ +J/17
PTdﬁchoc()anhiémX=35 ;/_

Thi du 19 Gidi phwong trinh

6

\6x° -3 :x+(x—1)\/%+x“+x2 +1

Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh

Huéng dan.

PK: x23\/I
2

Pit V6x°-3=a>0

XG
\/?+x4+x2+l=b>0

Suy ra méi lién hé:

a® +3b% =x° +3x* +6x> +3x*(*)

Pt da cho tré thanh: a=x+(x—-1)b

Thay a vao (¥) ta duwgc

(X+(x=Db) +30% = x° +3x* + 6x° + 3%

= (3+ (x —1)2)32 +2x(X =Db — (x* + X)x(x® = x* +4x+2) =0

b=x%+x
= _ 3 _ 2
b X(X® =X +42X+2)<0(Ioai)
3+(x-1)
Suy ra

6
\/X?+x“+x2+1:x2+x
Thay vao (**) duoc:

v6x® -3 =x°
Suy ra

x° 4 2 2

— + X"+ X +1=X"+X

\/3 . o xX—6x°+3=0< x=33+6
Vexi—3=x3
PT di cho c6 2 nghiém x =33+ /6

Thi du 20 Gidi phwong trinh

6

Vax® -2 :x+(x—1)\/x7+x4 +x%+1

Huéng dan.

16



PK: x23\/I
2

Pit V4x*—2=a>0

XG
\/?+x4+x2+l=b>0

Suy ra méi lién hé:

a® +3b% =x% +2x* +4x> + 2x3(®)

Pt da cho tré thanh: a=x+(x—-1)b

Thay a vao (¥) ta duwgc

(X + (x=Db)* +2b? = x° +2x* + 4x* + 2x°

o (2 +(x —1)2))2 +2X(X=Db — (x* + X)x(x® = x* +3x+1) =0

b=x%+x
S =X —x? +3x+1) < 0loai)
3+ (x—1)?
Suy ra

XG
7+x4+x2+1:x2+x

Thay vao (**) dugc:
Vax®: -2 =x°
Suy ra

x° 4 2 2

—+ X+ X +1=X"+X

\/2 S.oxX - +2=0ax=32+42
Va4x® -2 =x°
PT di cho ¢6 2 nghiém x =3/2++/2

Thi du 21 Gidi phwong trinh

6

V10X® -5 = x+(x—1)\/xg+x4 +x*+1

Huéng dan.

PK: xzi/I
2

Pit V10x° -5=a>0

X° 4, 2

\/€+x +x“+1=b>0
Suy ra méi lién hé:
a® +5b% = x® +5x* +10x> + 5x*(*)
Pt da cho tré thanh: a=x+(x—-1)b
Thay a vao (*) ta dwoc
(X+(x=1)b) +5b% = x® +5x* +10x> + 5x°
= (5+ (x —1)2))2 +2X(X =Db — (X* + X)X(x* = x* +6x+4) =0

b=x"+x
S =x(XP—x?+6x+4) < 0(loai)
5+ (x—1)*

17



Suy ra

XG
€+x4+x2+1=x2+x

Thay vao (**) dugc:
V10x® -5 = x°
Suy ra

x° 4, 2 2

— 4+ X"+ X +1=X"+X
\/5 ..o x-108° +5=0= x=%5+2.5
V10x® -5 = x*
PT da cho c62nghiémx=3\/5i2\/§

Thi du 22 Giai phwong trinh

VA =3 = X+ XA XE + X4 —4x® —2x% + 4

Huéng din.

PK: X23\/§
4

Pit V4x*-3=a>0
VX +x* —4x® —2x> +4=b>0
Suy ra moéi lién hé:
a® +b? =x° +x* —2x* +1(*)
Pt da cho tré thanh: a=x+xb
Thay a vao (*) ta dwge
(x+xb)’ +b? = x°® +x* —2x? +1
= (1+ xz)a2 +2x°b— (x> =D(x* +2x* =1 =0
b=x*-1

= 4 2 _
b= X2 =1 _4(10ai)
1+Xx

Suy ra

X+ x4 —ax® —2x2 +4 = x> -1

Thay vao (**) dugc:

V4x® -3 =x°

Suy ra
IXC + X —4x® —2x2 +4 =x2 -1 x>1 x=1
Jaxd 3= x3 x*—4x*+3=0 x=3/3

PT da cho ¢6 2 nghiém x =3/3;x =1

Thi du 23 Gidi phwong trinh
5x° -3

— X+ XA2XE + x* —5x° —2x2 + 4

Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh

Huéng dan.
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PK: Xzi/g
5

5x° -3

Dt
2

=a=>0

V2xC 4 x4 =5 —2x2 +4 =b >0

Suy ra méi lién hé:

2a® +b? =2x° + x* —2x® +1(*)

Pt da cho tré thanh: a=x+xb
Thay a vao (¥) ta duwgc

2(x+xb)* +b? =2x° + x* —2x% +1

= (1+ ZXZ})2 +4x%h— (x> —D(2x* +3x* -1 =0

b=x*-1
= _ 4 2 _
b= =X +3X=D) _g10ai)
1+2x
Suy ra
V2XE x4 =53 —2x? +4=b=x2 -1
Thay vao (**) dugc:
5x® -3 5
N —a=X
2
Suy ra

V2XE + x4 =5 —2x2 +4 = x2 -1

5X3_3 s ...

=X
2

3
PT da cho co 2 nghiémX:B\/;;X:l

Thi du 24 Giai phwong trinh

5x% —2

Huéng din.

bK: x23\/Z
5
3
bat 1{5)(2 2:azo

V2x8 £ x* —5x° —2x2 +3=b>0
Suy ra méi lién hé:
2a® +b? =2x° + x* —2x® +1(*)
Pt da cho tré thanh: a=x+xb
Thay a vao (¥) ta duwgc
2(x+xb)* +b? =2x° + x* —2x% +1

=X+ X 2X + X4 =5 —2x% +3

-1

X
Xx>1

=N
2x° —5x3+3=0 X

& (1+2x2 p? + 4x%0 — (6 —1)(2x* +3x* 1) =0

b=x*-1
= —(2x* 2 _
b= (2)(1:23); Y < O(loati)

19
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Suy ra
V2xE +x* =5 —2x2 +3=b=x>—-1

Thay vao (**) dugc:
5x3 -2 s
=a=X
2
Suy ra

V22X + x4 —5x° —2x2 +3=x* -1
@ {

5X32_ 2 — XS

PT da cho c6 1 nghiém X = 32

Thi du 25 Gidi phwong trinh

7x° -4

Huéng dan.

bK: xzs\/E
7
3
bat 1{7)(2 4:aZO

V2x® + X' —7x° —2x’ +5=b>0
Suy ra moéi lién hé:
2a® +b* =2x°% + x* —2x® +1(*)
Pt da cho tré thanh: a=x+xb
Thay a vao (¥) ta duwgc
2(x+xb)* +b% =2x° +x* —2x* +1

— X+ XA 22X + X —TX® —2X2 +5

& [1+2x7 p? + 4x%0 — (6 —1)(2x" +3x° 1) =0

b=x*-1
= _ 4 2 _

b= (2)(1:23); Y < O(loati)
Suy ra

V2Xe +x* —7x* —2x* +5=b=x> -1
Thay vao (**) duoc:

7X3_4 3

Suy ra

V2xe + x4 —7x3—2x2 +5=x2 -1
@ {

,7X32_ 4 — X3

PT da cho c6 1 nghi¢m X =3

7+\/ﬁ
4

Thi du 26 Giai phwong trinh

Vax3 —2 = X+ xV2x¢ + x* =8 —2X2 +5

x=>1
2x° —7x3+4=0

20
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Huéng din.

PK: x23\/I
2

Pit V4x* -2=a>0
Voxt +x* —8x* —2x° +5=b >0
Suy ra méi lién hé:
2a® +b% =2x°% + x* —2x® +1(*)
Pt da cho tré thanh: a=x+ xb
Thay a vao (¥) ta duwgc
2(x+xb)* +b? =2x° + x* —2x* +1
& [1+2x7 p? + 4x%0 — (6 —1)(2x" +3x° 1) =0

b=x*-1
= b= —(@x! +3);2 -1 _ O(loai)
1+2x
Suy ra
V2X® + x4 —8x3 —2x° +5=h=x" -1
Thay vao (**) dugc:
Jaxi—2—a=x
Suy ra
V2x8 + x4 —8x* —2x2 +5 =x" -1 x>1
{mxs @...@{Xﬁ_4X3+2:O<:>x=3\/2+\/§

PT di cho ¢6 1 nghiém x =3/2++/2

Thi du 27 Giai phwong trinh
V3XE =1 = X+ XA/2X° + X4 —6X° —2X2 + 3

Huéng din.

bK: xzs\/i
3
Pit +3x*-1=a>0

V2X8 + X' —6x* —2x* +3=b>0
Suy ra moéi lién hé:
2a® +b? =2x° + x* —2x® +1(*)
Pt da cho tré thanh: a=x+xb
Thay a vao (¥) ta duwgc
2(x+xb)* +b? =2x° + x* —2x% +1
= (1+ ZXZ})"’ +4xb—(x* —D(2x* +3x* -1 =0

b=x*-1
C>b=‘0ﬂ+3f‘n<ommo
1+2x
Suy ra
VXt +x* =63 —2x2 +3=b=x*>-1
Thay vao (**) dugc:

N3 -1=a=x®
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Suy ra
V2x® + x* —6x° —2x% +3=x*> -1 x>1 3+4/5
S S s < X =3
V33 —1=x3 Xx°—3x>+1=0 2

/3+ 5
PT da cho ¢6 1 nghiém X =3 2\/_

Thi du 28 Giai phwong trinh
V2xi+1=x° +(x—%)\/4x6 +4x—2x° -1

Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.
Pit V2x°+1=a>0
Vax® +4x* —2xX° ~1=b>0
Suy ra moéi lién hé:
a® +b® =4x° +4x*(*)
Pt da cho tré thanh:
a=x+(x— %)b(**)

Thay a vao (*) ta dwoc

2
(xz + (x—%)b) +b% =4x° + 4x*

o1+ (x—%)zjb2 + 2x2(x—%)b —2x*(2x* +gx2) =0

b =2x?
- —(2x4+§x2)
b=——2 <0
1+ (x—2)°
I ( 2)
Ta thay

—(4x4 +3x2j
2
2
1+(x—1j
2

Khi x=0 thi b khong ton tai

=0 x=0

Suy ra

VAX® +4x* —2x% -1 =h = 2%
Thay vao (**) dugc:

v2x* +1=a=2x°

Suy ra

Vax®e +4x* —2x° —1=2%° x>0 1+45
oL <X =3
1l2)(3_|_:]_:2x3 4X6—2X3—1=0 4

/1+ S
PT da cho c6 1 nghi¢m X =3 4\/_
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Thi du 29 Giai phwong trinh
V6x: —1=x*+ (x—%)\/4x6 +4x* —6x°> +1

Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.

PK: XZS\/I
6

Pit V6x°-1=a>0
Vax® +4x* —6x* +1=b>0
Suy ra méi lién hé:
a® +b® =4x° +4x*(*)
Pt da cho tré thanh:
a=x"+(x- %)b(**)

Thay a vao (*) ta duwge
2
(xz +(x —%)b) +b? = 4x° + 4x*
l 2 2 2 1 2 4 3 2
S1+(x==) b +2x°(x—=)b—-2x"(2x" +=x") =0
2 2 2
b =2x?
3
—(2x*+ = x?
( ) )

b:—1<0
1+ (x—2)°
( 2)

Suy ra
Vax®e +4x* —6x° +1=h = 2x?
Thay vao (**) duoc:
v6x®-1=a=2x°
Suy ra

VAX® +4x* —6x® +1=2x° x>0 3+5

= ... 6 3 < X
[6x3 —1 = 2x3 4x° —6x°+1=0 4

/Bi 5
PT da cho c6 2 nghiém X =3 4\/_

Thi du 30 Giai phuwong trinh
VIXE -2 =x*+ (x—%)\/4x6 +4X—TX +2

Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh

Huéng din.

PK: XZS\/z
7

Pit V7x*-2=a>0

VAxXe +4x" 73 +2=b>0
Suy ra méi lién hé:
a® +b® =4x° +4x*(*)
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Pt da cho tré thanh:
a=x’ +(x—%)b(**)
Thay a vao (¥) ta duwgc
2
(xz + (x—%)bj +b? =4x° + 4x*
1 2 2 2 1 2 4 3 2
S|1+(X=2) b +2x°"(X—==)b—2x"(2x" +=x°) =0
2 2 2
b =2x>
3
—(2x*+ = x?
( ) )

b:—1<0
1+ (x—2)°
( 2)

Suy ra

Vaxe +4x* —7x% +2 =b = 2x2
Thay vao (**) duoc:

NI} -2=a=2x>

Suy ra

{\/4x6+4x4—7x3+2 — 2x? {xzo

V73 -2 =2x3
1
PT di cho ¢6 2 nghiém X = E%/7 +.17

Thi du 31 Giai phwong trinh

6 4 3
/5X3_£:X2+(X_E)\/8x +12x* ~10x° +1
2 2 3

Vit Hbng Phong GVTHPT Tién Du 1, Béc Ninh

o x=1374417
4x° —7x3+2=0 2

Huwong dan.
PK: X23i
10
. 3 1
piat 5x°—-==a=>0

2

6 4 3

\/8x +12x3 10 +1_ o

Suy ra méi lién hé:
2a® +3b% =8x° +12x* (*)
Pt da cho tré thanh:

a=x"+(x- %)b(**)
Thay a vao (¥) ta duwgc

2
2(x2 +(x—%)b) +3b% =8x° +12x*

& (3+ 2(x—%)2jb2 +4x2(x—%)b—2x2(4x4 +5x*)=0
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b = 2x?
4 2
=—(4x + 5X )<

<p )
3+2(x—2)?
( 2)

0

Suy ra

\/8x6 +12x* -10x° +1
3

Thay vao (**) dugc:

1/5x3—% =a=2x°

Suy ra
\/8x6 +12x' 10 41 _

2 2
x>0
3 S , <:>x=£35i«/17
8x° —-10x°+1=0 2

b =2x?

5x3 —% =2x°

1
PT di cho ¢6 2 nghiém X = 53\/5 +17
Thi du 32 Giai phwong trinh

3 1 ®+12x* —10x3 +2
5x3—1=x2+(x——)\/8x +12x 0x* +
2 3
Vit Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng din.

PK: XZ3\/i
5

Pit V5x°-1=a>0
\/8x6 +12x* —10x° +2
3 =
Suy ra méi lién hé:
2a” +3b% =8x° +12x* (*)
Pt da cho tré thanh:

2 1 Kk
a=Xx +(X—E)b( )

b>0

Thay a vao (¥) ta duwgc

2
Z(X2 + (x—%)bj +3b% =8x° +12x*

& 3+2(x—%)2jb2+4x2(x—%)b—2x2(4x4+5x2):0
b =2x?
|y x5
1
3+2(x—2)?
i (x=2)
Suyra
6 4 3
\/8x +12x3 10 +2 0
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Thay vao (**) dugc:
V5x°* —1=a=2x"
Suy ra
6 4 3 —
\/8x +12x" —10x° + 2 _9y2 x>0 x=1
3 = . s = 1
4x° —5x +1=0 X=3=

VEx® -1 =2x3 4

1
PT da cho ¢6 2 nghiém X =1, X = i/;

Thi du 33 Giai phwong trinh

X +3/5x% —4 =X + x* =3x% + X% + 4(%)
Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.
Do VP(*)>0 nén VT(*)=x+3¥5x*-4>0

<:>35x3—4Z—X<:>5x3—42—x3<:>6x3—420<:>x23\/§

Pit 5x° -4 =a
VX4 x* =33 +x2+4=b>0
Suy ra moéi lién hé:
a®+b% =x® +x" +2x° + X (*%)
Pt da cho tré thanh:
X-+a =h(***)
Thay b vao (**) ta dwgc
a’+@+x)? =x>+x* +2x° +x°
sat-x*+a®—x"+2xa-2x*=0
o (a—x?)[a® +ax? + X' +a+ x* +2x] = 0(****)

Do VP(*)=x+a>0 va xzs\/g nén

a+ax® +x'+a+x+2x=(@%*+ax’ +x)+a+x+x>+x>0
Suy ra

(*%%%) = g = X2

>3 -4 =a=x>

Thay vao (***) duogc:

VX%t =3 + X2 +4=b =X +X

Suy ra
{W:xz

x=1

x=3/4

<:>...<:>x6—5x3+4=0<:{
X+ x4 =3 + X2 +4 = x>+ x

PT di cho ¢6 2 nghiém x =1, x = /4

Chi : tir PT

X+3/5x° —4 =/x® + x* —3x° + X2 +4(%)

Stra s6 4 thanh 1 trong cac sb 1,2,3,...ch§ng han s6 3 ta duoc PT sau:
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Thi du 34 Giai phwong trinh

X +3/5x% =3 = /x® + x* —3x* + X% + 3(%)
Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh

Huéng din.
Do VP(*)>0 nén VT(*)=x+¥5x>-3>0

<:>35x3—32—x<:>5x3—32—x3<:>6x3—320<:>x23\/g

bit 35x° -3 =a
IXe +x* =3 +x* +3=b>0
Suy ra méi lién hé:
a’+b” =x®+x* +2x3 + X2 (**)
Pt da cho tré thanh:
X +a = b(***)
Thay b vao (*¥*) ta dugc
a+@+x)’=x"+x"+2x°+x°

sat-x*+a’—x"+2xa-2x* =0
< (@a—-x*)[a% +ax’ + x* +a+ x> +2x] = 0(****)

Do VP(*)=x+a=>0va XZS\E nén

a’+ax’ +x'+a+rx+2x=@%*+ax’ +x)+a+x+x*+x>0

Suy ra

(****)<:>a:X2

—35x* -3=a=x*

Thay vao (***) dugc:

VX +x* =33 + x> +3=b=x* + X

Suy ra
{3\/5x3 —3=x? 5+ 13
2

<. o xP-5x¥+3=0<x=3

I +x* =3¢ +x2 +3 = X + X

5+.13
2

PT da cho c6 2 nghi¢m X =3

Thi du 35 Giai phwong trinh

X +3/5x% —2 = /X + x* —3x% + X% + 2(%)
Vit Hbng Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.
Do VP(*)>0 nén VT(*)=x+3¥5x*-22>0

= 365x3 -2 2—x<:>5x3—22—x3<:>6x3—220<:>x23\/%

it ¥5x° -2 =a
VX +x' =3 + x> +2=b>0
Suy ra méi lién hé:
a’+b% =x®+x* +2x3 + X2 (**)
Pt da cho tré thanh:
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X+a=b(***)
Thay b vao (**) ta dwgc
a+@+x)’=x"+x"+2x° +x°
oa’-xt+a® —x'+2xa-2x*=0
& (a—xH)[a% +ax® +x* +a+ x? +2x] = 0(****)
R 1 .
Do VP(*)=x+a>0va XZ3\/; nén
a’+ax’ +x'+ra+x®+2x=(a*+ax®* +x*)+a+x+x>*+x>0
Suy ra
(****)<:>8.=X2
—>¥sx’-2=a=x"
Thay vao (***) duoc:

X +x =3¢ +x2+2=b=x2+x

Suy ra
Usx® -2 = x? 5+417
S oxX -5 +2=0=x=3 5

I+ x4 =3¢ +x2 +2 = X% + X

5+.17
2

PT da cho c6 2 nghi¢m X =3

Chua y: tu PT
X +3/5x% —4 =X + x* —3x% + X% + 4(¥)
Stra s6 -3 thanh -4 thi stra s6 5 thanh 6 (-3+5=-4+6=2)ta duoc PT sau:

Thi du 36 Giai phwong trinh

X+36X° —4 = Vx® +x* — 4% + X% +4(%)
Vii Hong Phong GVTHPT Tién Du 1, Bic Ninh

Huéng din.
Do VP(*)>0 nén VT (*)=x+36x’-42>0

=S 6x3—42—x<:>6x3—42—x3<:>7x3—420<:>x2?i/§

it Y6x°-4=a
VXX =43+ X2 +4=0b>0

Suy ra méi lién hé:

ad+b% =x®+x" +2x° + X3 (**)

Pt da cho tré thanh:

X+a=h(***)

Thay b vao (**) ta dwoc

a+@+x)’=x"+x"+2x°+x°

sat-x"+a’?-x"+2xa-2x*=0
o (a—x2)[a® +ax® + x* +a+ x* +2x] = 0(****)
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Do VP(*)=x+a=>0 va xzi/g nén

a’+ax’ +x'+a+x’+2x=(@*+ax’ +x)+a+x+x>+x>0

Suy ra

(****) < a=x"
—>36x’-4=a=x"
Thay vao (***) duogc:
VXX =+ X +4=b=x*+X
Suy ra
{i/m=x2

X+ X =+ X2 +4 =x2+X

S oxX b6 +4=0=x=33++5

PT di cho ¢6 2 nghi¢m x =3/3++/5

Chu ¥: tix PT

X +3/5x% —4 =X + x* =3x% + X% + 4(%)

Stra s6 -3 thanh -5 thi sira s6 5 thanh 7 (-3+5=-5+7=2)ta duoc PT sau:

Thi du 37 Giai phwong trinh

X+ 7% =4 =/x® +x* =55 + X2 + 4(¥)
Vit Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng din.
Do VP(*)>0 nén VT(*)=x+3J7x*-4>0

= 7x3—42—x<:>7x3—42—x3<:>8x3—420©x23\/%

Pit JY7x*-4=a
VX +x* =T+ X +4 =020
Suy ra moéi lién hé:
a®+b% =x® +x* +2x% + X (*%)
Pt da cho tré thanh:
X +a = b(***)
Thay b vao (**) ta dwge
a+@+x)’=x"+x"+2x°+x°
oa’-xb+a® —x'+2xa-2x*=0
o (a—-x?)[a +ax® + x* +a+ x> +2x] = 0(****)

. 1
Do VP(*)=x+a>0va xzs\/; nén
a’+rax’ +x'+ra+x®+2x=(a*+ax®* +x*)+a+x+x*+x>0

Suy ra

() o> a =%
—>Y7x’-4=a=x*

Thay vao (***) duoc:

X+ %X =5 + X2 +4 =h =X + X

Suy ra
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S..oxXl-7C+4=0cx=3
X+ x4 =X+ x> +4 = x>+ X 2

|7++/33
PT da cho ¢6 2 nghi¢ém X =3 2\/_

Nhu vay viée tao ra phuong trinh dang nay khong kho khan,thdm chi tir 1 phuong
trinh ta c6 thé tao ra nhiéu phuwong trinh tuong tu.

Tac gia: Vii Hong Phong

Thi du 38 Giai phwong trinh

1+3/3x% +2 = /8x° +4x* —3x% +4x2 —1
Vii Hong Phong GVTHPT Tién Du 1, Bic Ninh
Hwéng dan.
pit I3x°+2=a

VBX® +4x* —3x* +4x> —~1=b>0
Suy ra méi lién hé:
a’ +b? =8x° +4x" +4x* +1(*)
Pt da cho tré thanh:
l+a=b(**)—>1+a>0
Thay b vao (*) ta dugc
a’+(1+a)® =8x° +4x" +4x* +1
oa®-8x°+a’—4x" +2a—-4x*=0
o (a—2x?)[a’ +2ax® +4x* +a+2x* +2] =0
Dol+a>0 nén
a’+2ax’ +4x* +a+2x° +2 =
=(a@® +2ax* +4x*) +(@a+1D) +2x* +1>0

{3\/7x34=x2 7+4/33

Suy ra

Y3’ +2=a=2x"

Thay vao (**) duoc:

3/8XE +4x* —3x® +4x2 —1=2x% +1
Suy ra

33x% +2 =2x2 "
<:>...<:>8X6—3X3—2:O<:>X:13 3_\/%
V8X® +4xt —3x +4x2 —1=x% +1 AT
1. /3473
PT da cho c¢6 2 nghiém X = E3 2/_

Chay

a’+(1+a)® =8x° +4x" +4x* +1

< a’+a’ +2a=8x"+4x" +4x°

o f(a) = f(2x2)

ft)=t>+t>+2t

f'(t)=3t" + 2t + 2> 0.vt

Suy ra f(t) dong bién nén f(a) = f(2x*) < a=2x’
Thi du 39 Giai phuwong trinh

X+3C +5 = xA/x8 + x4 =3 +2x2 — 4
Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh
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Huéng din.
Pit V3x*+5=a>0
IXe+x =3 +2x2 —4=b>0

Suy ra méi lién hé:

a’+b% =x® +x* +2x% +1(*)

Pt da cho tré thanh:

a = xb — x(**)

Thay a vao (¥) ta duwgc

(Xb+x)*+b*=x®+x* +2x* +1

< (X +Db* —2xb - (x> +)(x* +1D) =0
b=x"+1

< x' +1

b=—
x2 +1

< O(loai)

Suy ra

X x =33 +2x2 4 = X% +1
Thay vao (**) duoc:
V3x*+5=a=x°

Suy ra

{\/3x3+5=x3 @{xzo 3++/29

X—S
X+ Xt —3x+2x2 —4 = x2 +1

=
x8-3x3-5=0 2
/3+\/29
PT da cho c6 1 nghiém X =3 5

Thi du 40 Giai phwong trinh

X+ VA% -3 =xA/xe + X —4x3 +2x2 + 4
Vit Hbng Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.

Pat V4x*-3=a>0
X+ Xt —4x +2x° +4=b>0

Suy ra méi lién hé:

a’+b% =x® +x* +2x% +1(*)

Pt da cho tré thanh:

a=xb—x(**)

Thay a vao (¥) ta duwgc

(Xb+x)*+b* =x®+x* +2x* +1

< (X +)b? —2x°h - (x> +D(x* +1) =0

b=x?+1
< x* +1
b=- < O(loai
x? +1 (loai)
Suy ra

VXE 4+ X —4x% + 27 +4 = X% +1
Thay vao (**) duoc:

Vax* -3=a=x?
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Suy ra
{\/4x3—3x3 {XZO {x:l
=

=
Ve x —axi+2x +4=x2+1 (X’ —4x°+3=0

PT di cho ¢6 2 nghi¢gm x =1, x =3/3

Thi du 41 Giai phwong trinh

X+2-3x% = X/ X8+ x4 +3x% +2x% -1
Vii Hong Phong GVTHPT Tién Du 1, Bic Ninh

Huéng dan.
pat V2-3x*=a>0
X +x +3C° +2x2 —1=b >0
Suy ra méi lién hé:
a’+b* =x% +x* +2x% +1(*)
Pt da cho tré thanh:
a=xb—x(**)
Thay a vao (¥) ta duwgc
b+ x)°+b*=x®+x* +2x* +1
< (X +Db* —2xb— (x* +D)(x* +1) =0
b=x*+1
Aad x* +1

h=—
x2 +1

< O(loai)

Suy ra
XX 43¢ +2x2 -1 =x2 +1

Thay vao (**) dugc:
V2-3x*=a=x’
Suy ra

V2-3x* =x° x>0 —3+417
X o x=3— ="
VX + x4 433 +2x2 —1=x2+1 (X +3x =2=0 2

[—3++17
PT da cho c6 1 nghiém X =3 T\/_

Thi du 42 Giai phwong trinh

X+43—2x% = XA/ X® + x4 +2x% +2x2 — 2

Vit Hong Phong GVTHPT Tién Du 1, Béc Ninh

Hudng dan.

Pit V3-2x* =a>0
XX+ 2 +2x2 =2 =0 >0

Suy ra méi lién hé:

a’+b* =x%+x* +2x° +1(*)

Pt da cho tré thanh:

a = xb — x(**)

Thay a vao (¥) ta duwgc

(Xb+Xx)2+b*=x°+x* +2x* +1

< (X2 +Db% —2x°b - (x* +1)(x* +1) =0
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b=x?+1

<3b:—xz+1<o(loai)
X“+1
Suy ra
VXXt 123 +2x% —2 =x2 +1
Thay vao (**) dugc:
Vv3-2x =a=x°
Suy ra

= x=1

V3-2x® =x? {xzo
=N
X +x 423 +2x2 =2 = x2 +1 x®+2x3-3=0

PT da cho c6 1 nghiém x =1
Thi du 43 Giai phwong trinh

6
x+\/4x3—3:x.\/x 2+5+x4—2x3’+2x2

Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng din.
Pit V4x*-3=a>0

6
\/X 2+5+x“—2x3+2x2 =b>0

Suy ra moéi lién hé:

a’+2b% =x° +2x* +4x% + 2(*)

Pt da cho tré thanh:

a=xb—x(**)

Thay a vao (¥) ta duwgc

(xb+Xx)? +20% =x® +2x* +4x* +2

< (X2 +2)b° —2x°h— (X2 +)(X* +x* +2) =0

b=x*+1
o 4 2
b:—ii;%§3<mmm)
X"+
Suy ra

6
\/X 2+5+x4—2x3+2x2 =b=x?+1

Thay vao (**) dugc:
V4x*-3=a>0
Suy ra

[ L3

A3 =x x>0 x=1
6 = =

JX O e =xP 41 (X -4 +3=0 " |x=%3
2

PT da cho ¢6 2 nghiém X =1; X =33
Thi du 44 Giai phwong trinh

6
x+‘/§x3’—1=x.\/3)(2+5+x4—4x3’+2x2
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Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.

Pit ngxe’—l:azo

6
\/3X2+5+x4—4x3+2x2 =b>0

Suy ra méi lién hé:

3a% +2b% =3x° + 2x* +4x% + 2(*)

Pt da cho tré thanh:

a=xb—x(*%*)

Thay a vao (¥) ta duwgc

3(xb+x)* +2b% =3x° +2x* +4x* +2

< (3% +2)b* —6x°b— (x> +)(3X* —x* +2) =0

b=x*+1
= 4 2
b=—w<0(loai)
3X°+2
Suy ra

6
\/3X2+5+x4—4x3+2x2 =b=x*+1

Thay vao (**) dugc:

/§x3—1=a20

3
Suy ra

8 3 _u3

3~ —l=x x>0

=
3x*-8x*+3=0

6
\/3X2+5+x4—4x3+2x2 =x*+1

f4i 7
PT da cho ¢6 2 nghiém X =3 3\/_

Thi du 45 Giai phwong trinh

6 Qy3
X ++/3x3 —1=x.\/u2x+5+x4 + 2x2

Vit Hbng Phong GVTHPT Tién Du 1, Béc Ninh

Huwéng dén.

Pit V3x°-1=a>0
\/ 3x® -9x% +5

2

Suy ra méi lién hé:

3a% +2b% =3x° + 2x* +4x% + 2(*)

Pt da cho tré thanh:

a=xb—x(**)

Thay a vao (*) ta duoc

3(Xb+X)* +2b% =3x° + 2x* +4x° +2

+x*+2x> =b>0
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< (Bx% +2)b” —6x°b — (x> +D(Bx* —x*+2) =0
b=x"+1
= b= —M < O(loai)
3X°+2
Suy ra
\/3x6 —9x°+5
2
Thay vao (**) duoc:
V3x*-1=a>0
Suy ra
V3 —1=x°
\/3x6 —9x*+5
2

+x+2x2 =b=x?+1

x>0 3++/5
=

=
+x'+2x% =x*+1 {X6_3X3+1=0 2

3+4/5
2

PT da cho c6 2 nghi¢m X =3

Thi du 46 Giai phwong trinh

1+3/5x3 —3=Vxe + X —5x° +2x2 + 4
Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng din.
bit I5x° -3 =a
IXE x4 =5 +2x2 +4 =b >0
Suy ra méi lién hé:
a’+b? =x® +x* +2x° +1(*)
Pt da cho tré thanh:
a=b-1(**)
Thay a vao (¥) ta duwgc
(b-1)°+b* =x° +x* +2x* +1(1)
o b-x* -1 +xb+b*—b+2)=0

oSb=x"+1
(x* +x’b+b® —b+2>0,Vx,b)
Céch khac giai (1):

(b-1)°+b* =x® +x* +2x* +1(1)

b -2 +3-1=(x* +1)° —2(x* +1)* +3(x* +1) -1
S fh)=fxX+) <ob=x*+1

Vi

f)=t>-2t>+3t-1

f'(t)=3t>-4t+3>0

f(t) 1a ham dong bién

Suyra

VX +x =B +2x2 +4 =b=x> +1

Thay vao (**) dugc:
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¥5x° -3 =a=x°
Suy ra

U5x* -3 =x° 6 3 5+/13
S X -5 +3 < x=3
X+ x4 =5 +2x2 +4 = x2 +1 2

5+4/13
2

PT da cho c6 2 nghiém X =3

Thi du 47 Giai phwong trinh

1+3/5x% +3 =/x® + x* —5x% + 2x2 - 2
Vii Hong Phong GVTHPT Tién Du 1, Béc Ninh

Huéng dan.
pit I5x°+3=a
IXE Xt —5x3 +2x2 —2 =h >0
Suy ra méi lién hé:
a®+b* =x®+x" +2x% +1(*)
Pt da cho tré thanh:
a=b-1(**)
Thay a vao (¥) ta duwgc
(b-1)°+b* =x® +x* +2x* +1(1)
Sbh-x =D +xb+b*-b+2)=0

sSb=x*+1
(x* +x*b+b* —b+2>0,Vx,b)
Céch khéc giai (1):

(b-1°+b* =x° + x* +2x* +1(1)
<20 +3-1=(x* +1)° —2(x* +1)* +3(x* +1) -1
S fh)=fxX+) <ob=x*+1
Vi
ft)=t>-2t>+3t-1
f'(t)=3t>-4t+3>0
f(t) 1a ham dong bién
Suy ra
VXXt -5 +2x° -2 =b=x"+1
Thay vao (**) duoc:
5x° +3=a=x°
Suy ra
{st
IXE Xt —Bx* +2x2 -2 = x% +1
5+4/37
2

PT da cho ¢6 2 nghi¢m X =3
Thi du 48 Giai phwong trinh

6
1+3\/4x3—3=\/x 2+5+x“—2x3'+2x2

Vii Hong Phong GVTHPT Tién Du 1, Béic Ninh
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Huéng din.
pat VY4x*-3=a

\/X62+5+x4—2x3+2x2 =b>0
Suy ra méi lién hé:
a’+2b% = x° + 2x* +4x* + 2(*)
Pt da cho tré thanh:
a=b—1(*)
Thay a vao (¥) ta dwoc
(b—-1)° +20% = x® + 2x* + 4x* + 2(1)
S h-x* =D +xb+b”>+x*+3)=0
Sbh=x*+1
(x* +x’b+b” +x*+3>0,Vx,b)
Cach khac giai (1):
(b—1)° +20% = x® + 2x* + 4x* + 2(1)
<SP -b?+3-1=(x* +1° - (x* +1)* +3(x* +1) -1
S fh)=f(X*+) ob=x"+1
Vi
ft)=t-t> +3t-1
f't)=3t"-2t+3>0
f(t) 1a ham dong bién
Suy ra

6
\/X 2+5+x“—2x3'+2x2 =b=x*+1

Thay vao (**) duoc:
V4x* -3=a=x"
Suy ra

Y4x® -3 =x°

6
\/X +5+x4—2x3+2x2 =x>+1
2

PT da cho ¢6 2 nghiém X = i/é; x=1
Thi du 49 Giai phwong trinh

6
1+3/6x° -8 =\/X ;;ller4 —2x3 +2x2

Vit Hbng Phong GVTHPT Tién Du 1, Béc Ninh

x=1

x=3%/3

c>x6—4x3+3:0<:{

Huéng din.
it Y6x°-8=a

6
\/X ;r11+x“—2x3+2x2 =b>0

Suy ra méi lién hé:

a’+3b% =x° +3x* +6x° +3(*)
Pt da cho tré thanh:
a=b-1(**)
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Thay a vao (¥) ta duwgc

(b—1°+3b* =x° +3x* +6x* +3(2)
S bh-x* =D +xb+2x* +b*+b+4)=0
sSb=x"+1

(x* +X°b+2x* +b* + b+ 4> 0.vx,b)
Cach khac giai (1):

(b—1)°+3b* =x° +3x* +6x* +3(1)
S +3-1=(x*+1>+3(x* +1) -1
o fbh)=f(x*+1]) ob=x*+1

Vi

ft)=t>+3t-1

f'(t)=3t>+3>0

f(t) 1a ham dong bién

Suy ra

6
\/X ;11+x4—2x3+2x2 =b=x%+1

Thay vao (**) duoc:
Vax® -3=a=x"
Suy ra

V6x* -8 =x°

6
\/X ;;11+x4—2x3+2x2 =x%+1

PT da cho ¢6 2 nghiém x =3/2;x =34

5%

6 3 X
S X —-6X+8=0&
X

Thi du 50 Giai hé¢ phwong trinh
\J3—4xy + y3/x* +4y* +5=x(1)
4-4y*  (X* +x+DV2x* +2x+1 o

2 x*+2x*+2
Tac gia:Vii }Léng Phong GVTHPT Tién Du 1, Bac Ninh
Hudng dan tao PT.
Chon dang\/ﬁ + y%/_ =p
Chon céc ciin sau khi bién déi: v/m = x — 2y;‘°\‘/_ =2,p=X
Suy ra méi lién hé:
a’+b® =x* +4y* —4xy +8(*)
Pt cén tao tré thanh:
a=x-yb(*)
Thir gidi h¢ PT gom(*) va (**) ta thiy can chon dé cé dk xy va b dwong thi s& loai bé dugc
trwong hgp phirc tap nén cé thé chon: m=3xy -4

T (*) suy ra: n=x>+4y? +5
Viéc chon n hay m truée ta phai linh dong
Huwdéng dan.

3
bat <-—
at Xy 4

Pit 3-4xy=a>0
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3x*+4y* +5=b>0
Suy ra méi lién hé:
a’+b® =x*+4y* —4xy +8(*)
Pt (1)da cho tré thanh:
a=x—yb(*)
Thay a vao (¥) ta duwgc
(Xx—yb)? +b® = x* +4y* —4xy +8
<b®—8—-2xyb +4xy + y*b* —4y* =0
< b-2)(0*+20+4-2xy +y’b+2y*)=0
ob=2

xyég;b>0—>b2+2b+(4—2xy)+y2b+2y2>0

b=2—>a=x-2y
Ta co:
J3—4xy =x-2y X—-2y=>0
S , .—4y?=3-x*
3x* +4y?+5=2 (X" +4y" =3
Thay vao PT(2) c6
X241 (X2 +x+D)V2x° +2x+1
2 X' +2x* +2
& O + (X" +2x2 +2) = (2% + 2x+ 22X + 2x +1
& (P +D)° + (X2 +1) = (%% +2x + DV2X2 + 2x +1+4/2x% + 2x +1
o F(XP+1) = f(V2x* +2x +1)
fO)=t>+t f'(t)=3t*>+1>0
Suy ra f(t) dong bién nén

f(x*+1) = f(V2x® +2x+1)
x=0
SX+1=V2x+2x+1 o x(x*-2)=0<
X

_2

Véi x=0:>y2:—<:>y:i§

Doi chiéu cac dk XyS%;X—ZyZOtaléy(x=0;y=—§)

Véi x=§/§:>y2=#©y=_ 3_234

Déi chiéu cac dk xyé%;x—ZyZO tala‘iy(X=§/§;y=i\/3_273\/Z)
HéPTﬂﬁchoc()?;czfipnghi@m(X:O;y:—g);(Xz?{/z;yzir 3_;/2)

Thi du 51 Giai h¢ phuwong trinh

J5+4xy = y3/x*+4y* +3+x(D)
V8x2+3x+4

2 ¥ 4 8x% +3x+4 =16-8y%(2)

Téc gia:Vii Hong Phong GVTHPT Tién Du 1, Bic Ninh
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Huéng din.

-5
bat > —
at Xy 4

t 5+4xy=a>0

3/x*+4y*+3=b>0
Suy ra méi lién hé:
a’+b® =x> +4y® +4xy +8(*)
Pt (1)da cho tré thanh:
a= X+ yb(**)
Thay a vao (¥) ta duwgc
(x+yb)® +b® =x* +4y® +4xy +8
< b® —8+2xyb —4xy + y*b* —4y* =0
< bh-2)(0*+20+4+2xy +yb+2y*) =0
<bh=2

xy2_75;b>0—>b2+2b+(4+2xy)+y2b+2y2>O

b=2—>a=x+2y
Ta co:

{w/5+4xy =X+2y {x+2y20
&

, , —4y? =5-x?
3x2 +4y* +3=2 X“+4y° =5

Thay vao PT(2) c6
V8X2+3x+4

X4 4 8x2+3x+4=2x2+6

V8x2+3x+4

&2 ¥ L (VBXP+3x+4-2x"-2)=4
Voi V8x% +3x+4 > 2(x? +1)

V8x2+3x+4

—>2 1 4 (V8XxP+3x+4-2x"-2)>2?+0=4
Véi V8X® +3x+4 < 2(x* +1)

VBX +3x+4

—2 X1 (V8 +3x+4-2x-2)<2?+0=4
Véi 8x° +3x+4 =2(x* +1)

V8x2+3x+4
—2 X1 (V8 +3x+4-2x2-2)=2?+0=4

x=0

VBX* +3x+4 =2(x* +1) & x(4x’ -3) =0 = \/§
X =4/—

DPo6i chiéu cac dk Xy>—5 X+2y>0talay(x 0: y_g)

e

Voi X=
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_37
D6i chiéu cac dk Xy = 45 X+2y>0 talay(x—3\/: y=——"
_37
H¢ PT da cho c6 2 cap nghiém (X =0; y——) (x—’a‘\/: y=—-———""

Thi du 52 Giai hé phwong trinh
\/4x2 +2XY + Y2 +3 = X/2xy +1+ y(1)
TN ned _ 2X%y +11x% + 2xy + 2 )
4(x* +4x* +5)

Tac gia:Vi Hong Phong GVTHPT Tién Du 1, Bic Ninh
Huwdéng dan.

-1
PK: > —
a4 2

Pit \/4x2 +2xy+y2 +3=a=+/3
2xy+1=b>0

Suy ra moi lién hé:

a’ +b? =4x* +y* +4xy +4(*)

Pt (1)da cho tré thanh:

a=xb+y(**)

Thay a vao (*) ta duwge

(Xb + y)* + b = 4x" + y* + 4xy + 4(*)

& (X +Db% +2xyb —2(2x* +2xy +2) =0

b=2
& _ 2
p= (B E2YHD) _154))
X“+1
b=2—>a=2x+y
Ta co:
\2Xy +1=2 {2x+y20
N
JAE+2xy +y 43 =2x+y (29 =3

Thay vao PT(2) c6

1B e _ 11x*> —6X+5
4(x* + 4% +5)

=N (1+ (X + 2)2)‘2x2+2 = (l+ (\/llx2 —BX + 4)2j2*/”x26“4
< F(¢+2) = f(V11x* —6x+4)

[x = 0 — khongcoy

X=-3-> y=—%(|oaivi2x+ y >0)

S X +2=11X"-6x+4 & (X* +3X)(X* -3x+2) =0 =

X=1->y=

X=2->Yy=

Alw Nlw

Cach khac:
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11 Bxrd _ 11x* —6x+5
4(x* + 4x° +5)

2x 242-\11x2-6x+4 1+ 1_11X _6X+5
X' +4x2 +5

gy, OC 430 ~3x+2) _
x* +4x* +5
Xét 3 truong hop................
Chu y: Mudn c6 hé don gian ta co thé tao ra hé PT gém PT thtr nhét dit an phu
khong hoan toan kiéu cta tac gia va PT thir 2 don gian,quen thudc chang han:

Thi du 53 Giai hé phwong trinh
{\/4x2 +2xy +2y2 +3 = XA/2xy +1— Y + Y (1)

2% + 39V X 2 2% 1+ 3(2)
Téc gia:Vii Hong Phong (ToanB K35 DHSP.TN)
Huéng din.
PK 2xy >-1+y> —>2xy >-1
Pit \/4x2 +2xy +2y2 +3=a>+/3
2xy +1-y* =b>0
Suy ra méi lién hé:
a’ +b* =4x" + y* +4xy + 4(*)
Pt (1)da cho tré thanh:
a=xb+y(**)
Thay a vao (¥) ta duwgc
(Xb + y)* + b = 4x% + y* + 4xy + 4(*)
< (X2 +1D)b% +2xyb —2(2x* +2xy +2) =0
b=2
< b —(2x% +2xy + 2)
x* +1

b=2—>a=2x+y
Ta co:

2xy +1-y? =2 {2x+y20

=S

< O(loai)

JaE s 2xy+2y? +3=2x+y Y -2xy+3=0

Thay vao PT(2) co
2 +37 =2x+3
25 +3*-2x-3=0
ft)=2"+3"*-2x-3
f't)=2"IN2-3"*In3-2
f"(t)=2"In*2+3>*In*3>0
Suy ra f°(t) dong bién nén £(t) ¢6 toi da 1 nghlem suy ra f(t) c6 t6i da 2 khoang don diéu
Vi thé f(t) co tdi da 2 nghiém. suy ra x=2,x=3 la tt ca cac nghiém cua f(t)

y=1
y=3

re oy 2

Véi x=3 ¢6: Yy —6y+3=0<:>y=3i\/6

Véi x=2 ¢6: y* —4y+3=0<:>{
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Thi du 54 Giai hé phwong trinh

\/9x2—8xy+3y2+6 = (X= Y)Y —4xy +3+y(*»

3x+4xy —y° -3 _ 2x2+8xy—2y2+3x—3(**

)
x*+3 44++/2x* +3x+1

Tac gia:Vi }Lc*)ng Phong
Huwdéng dan.
Pk y®—4xy+3>09x*—-8xy +3y*+6>0

Dit J9x* —8xy +3y>+6=a>0

y>—4xy+3=b>0
Suy ra méi lién hé:
a® +b% =9x* —12xy +4y* +9(1)
Pt (*)da cho tré thanh:
a=(x-y)b+y
Thay a vao (1) ta dwge
(x—y)b+y) +b* =9x* —12xy + 4y* +9
o ((x— y)? +1))2 +2y(Xx—y)b—-3(3x* —4xy +y* +3)=0
b=3
ndN —(3x° —4xy2+ y* +3) <0
(x-y)"+1
vico y? —4xy +3>0;3x* >0 vay? —4xy +3;3x? khong dong thoi biang 0
véi b=3 suy ra a=3x-2y

Ta co:
J3y? —4xy +3y? +6 =3x— 2y {3x—2y20
=
y? —4xy+3=3 y* —4xy =6

Thay vao PT(**) cé
3x-9  2x*+3x-15
X243 44+/2x7 +3x+1

- 3x—9 (4+~2%° +3x +1)(V2x* +3x +1 - 4)

X*+3 4+2x% +3x+1
©3§_2=\/2x2+3x+1—4
X"+

& 2X7 43X +1— (X2 +1+2)V2x* +3x+1+2(x* +1) =0

x=0
V2X2 +3x+1=x*+1 x(x*=3)=0
o o 2(2 3) . Oc> x=3/3
Joy2 _ X2 +3x—3=
2X°+3x+1=2 _—3i\/§
L 4

Véi x=0co:y’=6< y=1/6
Véi x =3%/3 co: y2—4i/§y—6©y:—2§/§i\/6+43{/§

Voi X

_ _ T _
_ 3+4\/§ 6 v — (34 YAy -6 > ¥ — 3+\/§_\/§4+(3 J33f
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3334424+ (3+33f
2

Véi x:ﬂ co1y2+(3++/33)y—6<y=

Kiém tra dk: 3x —2y >0 ta lay 4 cip nghi¢m:

x:O;y=—\/€

X:—3+\/ﬁ_y_—3+\/ﬁ—\/24+(3—\/§)2
4 7 2

L —3-433 _y_—3—\/§i\/24+(3+\/§)2
4 7 2

Thi du 55 Giai hé phwong trinh
Y2 =Xy X7 4y +y+2 = XXy = X2 + Yy —1— X(%)

2V +3y=y? +2\/x2y—x2 +y—1(**)
Tac gia: Vi H~6ng Phong
Hudéng dan.
Pk > x’y—-x*+y=>1

Pit \/xzyz—x2y+x2+y2+y+2:a20
Iy =x*+y-1=b>0

Suy ra méi lién hé:

a®+b? =x’y? +y? + 2y +1(1)

Pt (*)da cho tré thanh:

a=xb—-x

Thay a vao (1) ta dwge

(Xb—x)>+b* =x’y* +y* +2y +1

= (x2 +1})2 —2X° b= (y+D(X°y —x*+y+1) =0

b=y+1
= _ 2 _ 2
b (x°y 2x +y+1)<0(|)
X“+1
Ta co:
Xy >0
\/xzyz—x2y+x2+y2+y+2=xy yz-1
Sy =1
2 2 _
\/x y—-x"+y-1l=y+1 Xz:y2+y+2
y—-1

Thay /X2y — X* +y—1=y+1 vao PT(**) ¢
2 —y?*+y-2=0

fly)=2"-y*+y-2
f'(y)=2"In2-2y+1

f'(y)=2"In*2-2 f*(y)=2"In*2-2=0«y=In

In®2

suy ra (y) cé toi da 2 khoang don di€u suy ra f(y) c6 tdi da 2 nghiém suy ra f(y) c6 téi da 3
khoéing don di€u nén f(t) c6 toi da 3 nghiém

suy ra y=1;y=2;y=3 la tat ca cac nghi¢m cua f(y)

ta loai y=1

Véi y=2co: x> =6<> x =122

Véi y=3co:x2 =7 < x=17

44



Poi chiéu cic diéu kién suy ra hé Pt da cho c6 2 cip nghiém:
(x=2v2;y=2),(x=+7;y=3)
Thi du 56 Giai hé phwong trinh

(Y +D)Xy? +2y —x+2 1%

1+\/x2y2 —xy?+2xy + x> -2y +1

X241

3\/2x2+2x+1 + 4 — 5(Xy2 + 2y +1) (**)
X2 +1 2
N raere \/2xy +2x+2y+1

Tac gia:Vii Hong Phong (lang Bét Ly,Béc Ninh)
Hwéng dan.
Pk —xy’+2y>0

Pit \/xzyz—xy2+2xy+x2—2y+1:a20
Xy’ +2y=b>0

Suy ra méi lién hé:

a® +b? =x°y? + 2xy +1+ x*(1)

Pt (*)da cho tré thanh:

(y+Db—x+2
1+a

Thay a vao (1) ta duwge

(y+1)y —x+1) +b* = x?y? + 2xy +1+ X°

o ((y+1)? +1% —2(x—1)(y + Db — x(xy® + 2y + 2) =0
b=x—a=xy+1

=lca=(y+D)b—x+1

S|~y +2y+2)

(y+1)>%+1 <0()

Ta co:

>-1
XY —xy? 2%y + X —2y +1=xy +1 .4
< 3x2>0

VXY +2y =X xy? +2y = x?

Thay xy® + 2y = x* vao PT(**) c6

X2 +1 X2+1 2
5(x° +1)
V2xZ +2x+1
2
pat — 1 >0
V2xZ +2x +1

Co:

3 4+27'—5t=0

f(t)=3"+2*"' -5t
f't)=3IN3-2""In2-5

f*(t) =3'In®3+2**In?2
suy ra f°(t) dong bién, f*(t) c6 tdi da 1 nghiém suy ra f(t) c6 tbi da 2 khodng don diéu nén f(t)
¢6 toi da 2 nghiém
suy ra t=1;t=2 la tat ca cac nghiém cua f(t)

3\/2x2+2x+1 +2 Jaxiaxal _ -0
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X=0—->y=0
—1-43, ..
" ) x* +1 y= (loaivixy > —1)
Véit=1c6 —————=1ox(x*-2)=0< 32
V2X7 +2x+1 x=32 -
y_—1+«/§
2
Voi t =1 co:
yzﬂ(loaivixyz—l)
x*+1 X=3-> 3
— =2 xX-3)(x+1)’=0 14247
V2X2 +2x+1 y=—0—
| X =-1<0(loai)

/3. 1+I) G 1+2ﬁ)

32 3
Sau day tac gia néu vai thi du hé PT dung 2 phuwong phap dat an phu déu cia tic gia nghi
ra(phuwong phap sau tic gia dya vao phép thé O-le trong tinh tich phan)

Muén tim hiéu rd phwong phap dit an phu kiéu phép thé O-le cic ban cé thé tim & tap chi:

‘ ) Tap chi Toan hoc tudi tré s 468 Thang 6-2016
Téc gia:Vii Hong Phong (lang Bat Ly,Hoan Son;Tién Du;Béc Ninh)

Thi du 57 Giai hé phuwong trinh
2

\/2x4 +2x+y*—y+1 :X—\/y—x4 +1(%)
y
2
169 165", gy i L
X

Tac gia:Vii Hong Phong (GVTHPT Tién Du l,Bac th)
Huwdéng dan.
Pk 5>y-—x'>0-5y>x">0->y>0(dk:y=0)

hé Pt di cho co6 3 cap nghiém (x;y): (0;0), (X/2

Pit J2x +2x2+y> —y+1=a>0

y—x'=b>0
Suy ra méi lién hé:
a®+b% =x*+y? +2x* +1(1)
Pt (*)da cho tr¢ thanh:

2
a:X—b+1
y

Thay a vao (1) ta duwgc

2 2
(X—b+1j +b% =x* +y* +2x* +1(1)
y

4 2
<:>(X—2+1jb2 —Zib—(x4 +y?+2x%) =0
y

4 2
@(X—2+1Jb2 —Zib—(x4 +y*+2x)=0
y y

4
N y(x—z +1jb2 —2X°b—y(x* +y* +2x*) =0
y
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b=y —>a=x"+1

(v 2 2
olpo (x;y +2X)<O(I)
(F+1)y
Ta co:
Jxt 12X 4y —y+1=x2+1 {yzo
&
y—x‘=y y-y*=x*

Thayy —y* = x* vao PT(**) c6
16x° +(8X° —1)V4x* +1= 15 Piéu kién x = 1—:

16x+9
< 32x° + (16x% —2)V4x* +1 = i (%)
16x+9
Taco

(2x +V4x% +1)° =8x° +12x*V4x? +1

+6X(4X2 +1) + (4x* +D)V4x* +1

=32x + 6x + (16> +1)V4x* +1

Suy ra

VT (**%) = 32% + 6x + (L6X2 + D)V4AX? +1—3(2x +/4x2 +1)

= (2x+/4%7 +1)° —3(2x + /4% +1)
t—-2x>0

bat2x+vVax* +1=t x2+1:t—2x<:>{ , ,
4x° +1=(t—2x)

+ D@ thay t = 0 khong thoa mén (i)

+ Xétt=0
2
1+t >0 t>0
el ? el e
X_t2—1 x=—0
4t
Khi nay PT(***) tr& thanh
\ 30
t _3t:t2—_1
16. +9
ot —gt=— S
4t* +9t -4
<:>t2—3:2L(dOt¢O)
4" +9t-4

< (t* —3)(4t° +9t —4) =30
< 4t* + 9t —16t° — 27t —18=0
< (t-2)(t+3)(4t° +5t+3) =0
t=2
& |(t=-3
4> +5t+3=0

Xét phuong trinh 4t* +5t+3=0
cd A <0 nén nd vo nghiém
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t—2x>0
Ax =t% -1
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Dot >0 nén ta chi ldy t=2
-Véi t =2 thay vao (1) ta dugc x:g

Vay PT(***) c6 1 nghiém x :g

81 32 ++/943
— & y -
4096 64

3.32+/943
8 64

Véi x:gcé:y—yzz

hé Pt da cho c6 2 cip nghiém (x;y){

Thi du 58 Giai h¢ phwong trinh
3K — Y2+ 2X +1+4/2%% +3y% = X+ 2y +1(%)

3 3 2 2
(1+ %X2+§X+1] _ 10 +10X° +30y°

3
Tac gia:Vi Hf)ng Phong (lang Bit Ly, Bic Ninh)
Huéng dan.
Dé thay X +2y +1=0 thi
(*) > /2x* +3y? =0 — x = y =0 (khdng x4y ra)
*)—>x+2y+1>0

Pit 3 —y?+2x+1=a>0

2x*+3y* =b>0

Suy ra méi lién hé:

a® —b® =(x+1)?* - (2y)?
Pt (*)da cho tré thanh:

a+b=x+1+2y
Ta cé hé:

(a—b)(a+b)=(x+1+2y)(x+1-2y) a-b=x+1-2y
{a+b=x+1+2y>0 <:>{a+b=x+1+2y

>-1
{a=x+1 {\/3x2y2+2x+1=x+1 X>0
= = oy
b:2y [2X2 +3y2 =2y y2 :2X2

Thay y? = 2x* vao PT(**) ¢ :

8 3 2
1+‘/Zx2+zx+1 _ 1D+ 70x” (***)
3 3 3

+Dé thay x =0 khong thoa man PT (¥*%*)
+ Xét x#0

bat 1/sz +gx+1:tx—1
3 3

tx-1>0

=
sz +EX+1:t2X2 —2xt+1
3 3

{tx—lzo {tx—lzo

2= & 1) (do x=0
3t2x? —7x% = 6tX + 2x (3t2—7)x=6t+2() ( )

D@ thay khi 3t2—7=0@t=i\g
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khong thoa man (1)

Khi t = J_r\/z thi
3

‘ 6t +2
6t + 2
t— -1>0
3t -7
= 6t +2
6t + 2 3t° -7

X=—
< 23t -7 =N t<—\/§ (2
3t +2t+7>O

A-7 \F
t>.—
3

Vi cach dat trén thay vao PT da cho ta dugc

(Lot 1) = 11x° + 70%°
3
o 195 = 11X;— 70.X2

<3t =11x+ 70
o3, 6t+2 1 6t + 2

A7 -7
< 3(6t + 2)t* =11(6t + 2) + 70(3t* — 7)
< 18t* +6t> —210t> — 66t +468 =0
< 6(t—3)(t+2)(3t* +4t-13)=0

+70

t=3 t=3
S (t=-2 oS |t=-2
3t +4t-13=0 | _-2:43
L 3
dbi chiéu diéu kién cua t o (2) ta loai
—2++/43
3
Vi t con lai thay vao (2) ta duoc
~3-3./43

X=Lx=-2;Xx= ~ 0,775

13+ 243
ddi chiéu diéu kiénx>-1-x=1x= —3-3V43 _ —0,775

13+2./43
y=+2

y=—/2<0(l)
Véixe 3" 3J_ _3J/6 +3J_ - 0)
1342443 13+2J_

hé Pt da cho c6 2 cap nghiém (x;y):

~3-3/43 3J_+3J_
1:2) (13+2J_ 13+2J_

t=

Voix=1-y*=2x* =2

49



Thi du 59 Giai hé phwong trinh
J5X% — Y2 +6X+9 + /X7 —2y +1 =X+ y +2(*)

2x2 + y2 +17x+11 27 41
= S X 2= (*%)
242X +y2 +17x+11 28 14
Téc gia:Vii Hong Phong (lang Bat Lu,Bic Ninh)
Huéng dan.
D& thay X+ y+2=0 thi

(%) > /BX2 — Y2 +6X+9 = /4xX* =2y +1 =X+ y+2=0—>....—> 4x* + 2X+5 = 0(vn)

(khong xay ra)
(*)>x+y+2>0

Pit |/5x° -y’ +6x+9=a>0

4x* —2y+1=b>0

Suy ra méi lién hé:

a®—b? =x*+6x+9-y*+2y—-1=(x+3)° —(y-1)°?
Pt (*)da cho tré thanh:

a+b=x+3+y-1
Ta c6 hé:

(a-b)(a+b)=(x+3+y-D)(x+3-y+1) a-b=x+3-(y-1
{a+b:x+3+y—1>0 Q{a+b:x+3+y—1

> _
{a=x+3 J5X2 —y? +6X+9 =Xx+3 X;13
=S = Sy
b=y-1 | /ax* -2y +1=y-1 y? = 4x2

Thay y* = 4x* vao PT(**) ¢4 :
6x*+17x+11 27 41
2+ J(x+1)(6x+11) 28 14
D@ thdy X =—1 khong la nghiém ctia phuong trinh
Véi x = -1 dat
Jx+1)(6x+11) = (x +)t > 0(1)
= (X+1)(6x +11) = (x +1)*t?
= 6Xx+11=(x+Dt*
= (t* —6)x=11-t*(2)
D2 thiy t = +/6 khong thoa min (2)
11-t?
7 6 (©)

Vc’yit;ti\/gsuyra X=

thay vao (1) ta dugc:
J(x+1)(6x+11) =
t>+/6
Suy ra V6 4)
/6 <t<0
Phuong trinh da cho tr¢ thanh

ot

>0
t°—6

[ i jz
2 _ 2
t —56t =%1t% t6+f—i & 700t? = (55t2 —195)(2t2 + 5t —12)
2+ B
t? -6

< 140t° = (11> — 39)(2t2 + 5t —12)
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< 22t* + 55t —350t% —195t + 468 =0
< (t—1)(t —3)(22t* +143t +156) =0

t=1
& t=3

[ —1434 V6721

L 44

Kiém tra diéu kién & (4) ta ldy t =3 va

_ —143+6721
44

t

Thay cac gia tri t vao (3) ta dugc x = %

‘= 28646721 -5874 14367212937
15554 — 28616721 7777 -1436721

. 2 16 4
Voix==->y* =4x"=—;y21l>y=—
3 y 9 y y 3

. _ 28667215874
15554 — 2866721

hé Pt da cho c6 2 cip nghiém (X;y):
X = z Y= ﬂ

3’ 3

14316721 — 2937 286+/6721-5874
X = ; y =

7777 —1436721 7777 -143\6721
Thi du 60 Giai hé phuwong trinh

2 2
4xy +15 = x3 W + y(*)

gVt — eV 4 | 20 4 2y — T5(**)

Huéng dan.

3

2
Suy ra méi lién hé:
a’+2b® =(2x+y)* +16 (1)
Tur phuong trinh (*) co:
a=xb+y
Thay vao (1) duoc:
(xb+y) +2b° = (2x+y)? +16
& (b—2)(x?b+2x% +2b% + 4b+2xy +8)=0
=b=2 vi(x2b+2x2 +2b? +4b+2xy+8>0)
Suy ra
a=2x+y
Taco:

y?=4x*yzl—>y

_ 286+/6721 -5874
7777 —1436721
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\Jaxy +15 =2x+y

2Xx+y=>0
2 2 =
3J4X+_y+1:2 4x +y? =15
2
2
:>x2:15 y
Thay vao(**) duogc:

eyz—l _ e\/3y2—2y+1 _ y4 _5y2 + 2y

eVt (y? -1 =e'¥ 2 _(3y? —2y +1)

o f(y? =D = f(y3y* -2y +1)

f(t)=e' —t?
fr(t)=e" -2t
fr)=e -2
f')=e'-2=0<=x=1In2
t Ln2
£(t) - 0 +
(1)  »  —>
2-1n4>0
f(t)

——

Nhu vay f(t) 1a ham dong bién. suy ra

f(y?-1)= f(3y* —2y+1)

y>—-1>0 y=2
Sy -1=,3y* -2y+1 < =N
y(y-2)(y* +2y-)=0 |y=-1-+2
y=2:>x2=1—1<:>x=4_r@
4 2
y:—l—\/§:>x2:12_42\/§<:>x_i—“12_22\/E

Ddi chiéu dk suy ra nghiém h¢ da cho:

Y

2 |,
2

52






