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Bai 1 : Mot s6 dang hé phwong trinh dic biét.

1) Hé bac nhit hai 4n, ba an.

{2x+y—4=0 b {2x+3y—7=0

X+2y-5=0 X+2y—-4=0
X-y+z-1=0 —X—-y+z+1=0

C) {2x+y—-z-2=0 d) {x-y-2z+2=0
—X+2y+32-4=0 -X+2y+32-4=0

2) Hé gdom mdt phwong trinh bac nhat va phwong trinh bic cao.
e PP chung : Sir dung phuong phép thé.
- Hg¢ 2 phuong trinh.
- He¢ 3 phuong trinh.
3) Hé doi xirng loai 1.
e PP chung : Pt an phy a=(x+y); b=xy
4) Hé ddi xieng loai 2.
e PP chung : Trir ting vé hai phuong trinh cho nhau ta duoc :
(x=y).f(xy)=0
5) HeE phwong trinh dang cap bac hai.
PP chung : C6 2 céch giai - Patanphu y=tx

- Chia ca hai vé cho y?, va dat t =2
y
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Bai 2 : Mgt so phwong phap giai hé phwong trinh

I.  Phwong phap the.
* Co 50 phwong phdp. Ta rat mét an (hay mat biéu thirc) tir mot phuong trinh trong hé va thé vao phuong
trinh con lai.

* Nhan dang. Phuong phap nay thuong hay sit dung khi trong h¢ c6 mot phuong trinh 1a bac nhét dbi véi
mot an nao do.
2X+3y=5 @
Bai 1. Giai hé phuong trinh ) )
X" -y +2y=4 (2
Lo giai.

T () taco X=

Yo 5-3y) _
thé vao (2) ta dugc 3 T -y +2y-4=0

< 3(25-30y +9y?) —4y* +8y —16 < 23y* -82y +59=0< y =1, yzg—g

Vay tap nghiém cua hé phuong trinh la (1'1)' _25_9
S 2323
2x—-y-1=0

Bai 2 Giai h¢ phuong trinh sau :q )
X°+2y°—-3x+2y-2=0

s 3x° +(6-y)x* —2xy =0
Bai 3 Giai hé : X+ (6-y)x X
X2 —X+y=-3
PT (2) 1a bac nhit voi y nén Tir (2) Y = —3— X* + X thay vao PT ().
Nghiem (0;-3); (-2;9)
3 +(B-y)x*—2xy-2x=0

X —X+y=—4

Bai 4 a) Giai hé:{
PT (2) 1a bac nhit voi y nén Tir (2) Y = —4— X* + X thay vao PT (1).
. 3 +(6+ y?)x* +2xy* =0
b) Giaihé: HOF Yy 20y
X —x+y*=-3

2.2
1=4
Bai 6 (Thu DT2012) Gii hé : {X Y eyeL=ay

y(x+y)2 :2x2+7y+2.

Tir (1) X* +1= 4y —y? — xy thay vao (2). Nghiém (1;2); (-2;5)
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x*+2x°y + x°y* =2x+9 (1)
X* +2xy =6X+6 (2)

Bai 7. Giai hé phuong trinh {

Phan tich. Phuong trinh (2) 12 bac nhat d6i véi y nén ta ding phép thé.
Lo gii.
TH 1: x = 0 khdng thoa man (2)

2
TH2: x=0,(2) & y=6x+2L thé vao (1) ta dugc
X

2 2 2
X X

x=0
X=-4

(6X +6— x*)?

< X+ X3 (6x+6—X°) + =2x+9<:>x(x+4)3:0<:{

. . . 17
Do X # 0 nén hé phuong trinh ¢6 nghiém duy nhat | —4; Z

Cha y.: Hé phuong trinh nay c6 thé thé theo phuong phap sau:

2 2
(% + xy)' =2x+9 [ﬂj _2x+9
- Hee 2 =2 2
5 X“+6X+6 5
XXy =—""-"7— ) X°+6X+6
2 X +xy:T

- Phuong phap thé thuong 1a cong doan cudi cting khi ta sir dung cac phuong phéap khac

X(x+y+1)-3=0

. 3
Bai 8 (D — 2009 ) Giai h¢ : .Tu (1) the X+ Yy =——1va thay vao PT (2).
X

(x+Y)? —%+1=0
X

XX+y +2(x+y)=7

Bai 9 Giai h¢ :
{y(y —2x)-2x=10

HD : Thé (1) vao PT (2) va rit gon ta dugc : X> +2Xy +4x+2y+3=0< (X+1D)(x+2y+3) =0

Lién hé tai liéu word mon toan zalo va SPT: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

Il.  Phwong phap cong dai so.

* Co sé phwong phap. Két hop 2 phuong trinh trong hé bang cac phép toan: cong, trir, nhan, chia ta thu
dugc phuong trinh hé qua ma viéc giai phuong trinh nay 1a kha thi hoac c6 lgi cho cac budc sau.

* Nhan dang. Phuong phap nay thudng ding cho céc hé dbi xung loai 11, hé phuong trinh ¢6 vé trai ding

cap bac k.
o x> -5y+4=0
Bai 1 Giai h¢ phuong trinh ,
y°-5x+4=0
2
+2
3y = y 5
Bai 2. Giai hé phuong trinh < 2X
3x X" +2
2
L y
Lai giai.
- DPK: Xy#0
xy=y'+2 () ,
- He & . Tru vé hai phuong trinh ta duoc

3y*x=x"+2 (2)
Xx-y=0

3%y =3xy* = y* — x> < 3xy(x—y) + (X = y)(x + y):0<:{
3Xy+x+y=0

- THL X—y=0& y=X thévio()taduoe 3X° =X —2=0=x=1
2 2
y er2:>y>0, 3x =2 erz
y

- TH2.3xy+X+y=0.Tae 3y = = x>0

= 3Xy + X+ Y >0. Do d6 TH 2 khong xay ra.

- Vayhé phuO’ng trinh ¢6 nghiém duy nhat (1 ; 1)

IF:

+ 2— =2 (2
(

Bai 2 Giai h¢ phuong trinh <

Loi giai.

- PK: le,yzl.
2 2

1 1
Trir vé hai pt ta dwgc —— — \/2 -—=0
/X 1/ y X
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2_1_(2_1j
Q\/;_\/;+ y X =0< y—x + y *
P JJ (V) qu
y X y X
. 1
- TH1L y—X=0< y =X thé vao (1) ta duoc + 2——=2
\/_
bt t 1 t >0 ta duoc
- batl=—, a dug
Jx
> 2-1t>0 t<2
2-1"=2-t< ) , S, oSt=1=>x=1
2-1"=4-4t+t t°—-2t+1=0
vay=1
TH2 ! + ! 0. TH nay vd nghiém do BPK
- ) =0. em do .
\/x>y(\/;+\/§) xy[\/2—1+\/2_1]
y X

Vay h¢ ¢ nghiém duy nhat (1; 1)

X +2xy —y> =2
Bai 5 Giai hé phuong trinh:

X*+Xxy+y>=3
3x% +5xy — 4y’ =

Bai 3. Giai hé phuong trinh ) )
59X —9xy -3y =15

Phan tich. Pay 1a hé phuong trinh ¢6 vé trai ding cap bac hai nén ta s& can bang sé hang tu do va
thuc hién phép trir vé.

Léi giai.

2 2 _
45x 2+ 7oxy=80y" =570 14542 4 417xy +54y% =0
190x

-HE & 9
—342xy —114y~ =570

1 .
- Giai phuong trinh nay ta dugc Y = 5 X, Y= —E X thé vao mot trong hai phuong trinh cua

hé ta thu duoc két qua (3;1); (—3;-1)
*Chiy

- Céch giai trén c6 thé ap dung cho pt c6 vé trai dang cap bac cao hon.
- Céch giai trén chang to rang hé phuong trinh nay hoan toan giai duoc bang cach dat Yy =tX, X =0

hoic dat X =ty, y #0.
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3P +2xy+yi=11
Bai 4. Tim cac gia tri m dé hé ) ) c6 nghiém.
X“+2xy+3y° =17+m

Phan tich. Dé c6 két qua nhanh hon ta s& dat ngay Y =tX,X =0

Loi giai.
2 _
TH1 x=0 y =11 re
x=0= &
3y? =m+17 y2='m;17
m+17

Viay hé ¢ nghiem X =0 < m =11<m=16

3x% +2tx* +t°x* =11

X® + 2tx% + 3t°x* =17+ m
oo 1

@{(3+2t+t2)x2=11 I T TIN
(L+2t+3t)x* =17+ m

TH2 x#0,bat y=1X. He <:>{

(L+ 2t+3t2).izzl7+m
3+2t+t
oo 1
o 3+ 2t +t?

(M-16)t*> +2(M+6)t+3m+40=0 (%)

11 .
Taco —(—— > 0, V't nén hé c6 nghiem < pt (*) c6 nghiém. Biéu nay xay ra khi va chi khi
3+2t+t

M =16 hoic m#16, A'=(m+6)*> — (M —16)(3m +40) >0

< 5-+/363<m<5++/363
Kétluan. 5—+/363 <m <5++/363

5X* +2xy —y* >3

Bai 5. Tim céc gia tri cua m dé hé m (1) c6 nghi¢m.
2X% +2xy + Yy < 1
m —

Loi giai.

5X° +2xy —y* >3
- Nhan 2 vé ctia bpt thir hai véi -3 ta dugc , , 1
—6x° —6Xxy — 3y 2—3——1
m —

. . 1
Cong vé hai bpt cung chidu ta dugc —X° — 4xy — 4y® > ] < (x+2y)° < 1
m-— m-—
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- Diéukién can dé hé bpt cé nghiém la 1 >0=m>1
m —
‘ 5x% +2xy —y* =3
- Didukign ai. Voi m>1.Xéthept (D
2X°+2xy+y =1

- Giasu (X,;Y,) 1anghiém cua hé (II). Khi d6
2 2
{5x§+2x0y0—y§=3 OX5 +2%,Y, — Yy 23

2X2 +2X%,Y, + ¥i =1 2x§+2x0y0+y§§l

m-1
- Vay moi nghiém cua hé (IT) déu 1a nghiém cua hé (1)
5x2+2xy—y2=3 2 2
() < 5 5 = X" —4xy -4y " =0 x+2y=0< x=-2y
—6X~ —6xy -3y~ =-3
- Thay X =—2Y vao pt tht 2 caa h¢ (II) ta dugc
2

8y’ -4y’ +y* =15y’ =1l y:+i5:>x:

- Heé (I1) ¢6 nghiém, do d6 hé (I) ciing c6 nghiém. Vay m >1.

@meiy}z
\/ﬂ(l— ! }4@

Bai 6. Giai hé phuong trinh <

X+Yy

“

- Phan tich. Cac biéu thirc trong ngoic c6 dang a + b va a — b nén ta chia hai vé pt tha nhat cho +/3X
va chia hai vé pt tha hai cho /7Y .
Lo giai.
- PK: X>0,y>0,x+y=0.
- Déthidy X =0 hoic Yy =0 khong théa man hé pt. Vay X >0, y >0
A T T T O R ) 1 22
el I ol -y o -y v
= o
(1_ 1 j_NE 2 2 42 |1 22 1
NTY [ x+y J3x V7Y \/3_X NIy Xty
1 2@}[ 1 2\/5]_ 1

1 )

X+Yy

- Nhan theo vé hai pt trong hé ta duoc {

+ J—
G iy \Vax 1y ) xey
y =6X
@i—izi<:>7y2—38xy—24x2:0<:> 4
33X 7y X+y y:—7x
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TH 1. Y =6X thé vao pt (1) ta dugc
11+ 47 22+ 87

1 2
+ =l X
J3x /21X 21 7

4.
- TH2 y:—7x khong xay rado X >0, y >0,

11+4x/7_22+8ﬁ)

- Vay hé pt c6 nghiém duy nhat (x; y) = (

21 7
a+b=m m-+n=2a
- Chuy. Hé phuong trinh c6 dang = . Trong truong hop nay, dang thir
a—-b=n m—-n=2b
nhét c6 vé phai chira can thirc nén ta chuyén vé dang thtr hai sau d6 nhan vé dé mit can thuc.
a n
f =M+
. bx X +
- Tong quat ta cé hé sau: < px+ Q¥
C n
——=m+
(Vdy pX + qy

x2(y+ z)2 = (3x2 - x+1)y222

. . . 2 2 2 2.2
Bai 7. Giai hé phuong trinh < Y~ (z + X)” =(4y~ + y+1)z°x
22(x+ y)2 = (522 + 1 +1)x2y2

- Phan tich. Néu chia hai vé ctia mdi phuong trinh cho X*Y?Z? thi ta duoc hé méi don gian hon.

y=0 z=0
hoac

z=t,teR y=t,teR

- Tuong tyvéi Y =0 va Z=0 ta thu duoc cac nghiem 1a (0;0;t), (0;t;0), (t;0;0),teR

- TH2. Xyz # 0. Chia hai vé cua mdi pt trong hé cho XzyZZ2 ta duoc

- TH1. xyz=0.Néu X=0th‘|hé<:>y222=0<:>{

( 2
1 1 1 1
—+— :3+—+—2 @
z y X X
1 1 1 1 .
S :4-|r—+—2 (2). Cong veé 3 phuong trinh cta hé ta duoc :
X Zz Y vy
1 1 1 1
—+— =5+—+—2 (3)
y X zZ z

2 2
1 1 1 12 1 1 1 1 1 1 1 1
—+— | | —+—| | —+— :12+7+7+7+72+72+72
y X Xy 7 x y z
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11 1
11 1Y (111 Tyt
@(J,Jrj —(++J—12=0<:> x ¥

X 'y z X y z E+E+E:_3 )
Xy z
2
- Tfr(4)vé(1)tacé(4—£j :3+£+i2<:>g=13<:>x:3
X X X X 13

- Tu(4)va(2)taco y=%Tu(4)va(3)taco z=%

, 3) 5
- Tuong tu, tir (5), (1), (2), (3) tacod X :_E’ y=-12= 2

- Vay hé c6 tap nghiém la
s=1(t;0;0); (O;;0); (0;051); 3;E;g ; —E;—l;—E teR
13 4 11 6 4
- Nhdn xét. Qua vi du trén ta thiy: tir mot hé phuong trinh don gian, bang cach dbi bién s (¢ trén la

phép thay nghich déo) ta thu dugc mot hé phirc tap. Vay déi véi mot he phic tap ta s& nghi dén phép
dat an phu dé hé tré nén don gian.
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I11. Phwong phap bién doi thanh tich.

* Co sé phwong phap. Phan tich mot trong hai phwong trinh ciia hé thanh tich cac nhan tir. Doi khi can két
hop hai phuong trinh thanh phwong trinh hé qua rdi méi dwa vé dang tich.

, Xy +Xx—-2=0 @
Bai 1 (Khoi D —2012) Giai hé 3 ) 2 2
2 =Xy +x +y =2xy—-y=0 (2)

- Bién doi phuong trinh (2) thanh tich.

- Hoic coi phuong trinh (2) 1a bac hai véi an x hozc y.

Xy+x—-2=0

(2x—y+1)(x* —y)=0
Xy +X+Yy=x"-2y’ 1)

x\/ﬁ— yVx—=1=2x-2y (2)

- Phan tich. RG rang, viéc gidi phuong trinh (2) hay két hop (1) voi (2) khong thu dugc két qua kha
quan nén ching ta tap trung dé giai (1).

~1+
- Hédicho < { . Hé c6 3 nghiem (x;y) = (1 1); (LT\/g;J_r\/E)

Bai 2. (D — 2008) Giai h¢ phuong trinh

Loi gidi.
PK: Xx>1, y>0

D) S YX+Y)+(x+Y) =X -y S (x+y)(y+1-x+y)=0
TH1 X+ Y =0 (loaido x>1, y>0)

TH2. 2y +1-X=0< X=2Y +1 thé vao pt (2) ta dugc

2y +1)\2y -y 2y =4y +2-2y & (y +1)\2y =2(y +1)

& .Do Yy >0= y=2.Vayhécénghiem (X;y) =(5;2)

J2y=2"|y=2

- Ch('y. Do c6 thé phan tich dwoc thanh tich ciia hai nhan tir bac nhat déi y (hay x) nén c6 thé giai pt
(1) bang céach coi (1) la pt bac hai an y (hoac x).

1 1
. _— D A @
Bai 3. (A — 2003) Giai h¢ phuong trinh X y
2y =x>+1 (2)

- Phan tich. Tir cAu trdc cua pt (1) ta thiy c6 thé dua (1) vé dang tich.
Loi giai.

PK: Xy #0. (1) <:>X—y—l+l:0<:>x—y+X_y:0<:>(x_y)£1+ij:0
Xy Xy
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1 1
TH2 1+ —=0< Yy =—— thé vao (2) ta dugc
Xy X

x4+x+2=0<:>(x2—£)2+(x+l)2+§=0.
2 2 2

PT nay vé nghiém.

Vay tap nghiém cua hé 13 S = {(1;1); L

—1+x/§_—1+\/§}_ [—1—\/5_—1—\/3}

2 2 2 2
1 1
.- . ) e LA . X — 3 =Yy — 3 (1)
Bai 3. (Thi the GL) Giai hé phuong trinh X y

(x—4y)(2x —y +4)=-36 (2)

Loi giai.
1 1 (y = X)(Y + Xy + X°) =y
K=y e -y =T oy
X y X’y Qs =1
X’y
X=-—6

‘ 2
TH1. X =Y thé vao pt thtr hai ta dugc X +4X—12=0<:>[ D

y? + Xy + X?

TH2
%3 y3

=—-1= xy <O0.

@) © 2X* +4y° —9xy +4x 16y = 36 < 2(x+1)* +4(y — 2)* —9xy = 18
Truong hop nay khong xay rado Xy <0=>2(x+1)* +4(y —2)* - 9xy >0

Viy tap nghiém cua hé phuong trinh 1a S = {(2;2); (—6;—6)}

8X
X+ y:+ Y _16 1)
Bai 4. Giai hé phuong trinh X+y

Jxry=x' -y (2)

Phan tich. RG rang, viéc giai phuong trinh (2) hay két hop (1) voi (2) khong thu duoc két qua kha
quan nén ching ta tap trung dé giai (1)
Loi giai.

PK: X+Y>0.(1) < (X + y?)(X+Yy) +8xy =16(x + y)

S [(x+y)" =2xy |(x+y) +8xy =16(x+Y)
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& (X+Y)[ (x+y)* —16 |- 2xy(x+y—4) =0
< (X+y-H[(x+y)(x+y+4)-2xy]=0

, , X=-3=>y=7
TH1 X+Yy—4=0thévio(2)taduoc X"+ X—-6=0<
X=2=y=2
TH2. (X+Y)(X+y+4)—2xy=0<> x> + y* + 4(X + y) = 0 v6 nghiém do DK
Vay tap nghiém cua hé 13 S = {(—3; 7); (2; 2)}
Sy + (= )Xy —2) VX =y +y
(x+1)(y+\/x_y+x—x2):4

Bai 5 (Thi DT 2013) Giai hé phuong trinh {

X;y>0

xy+(x—y)(\/x—y—2)20

- PT M &y + (=YY -2 -y + (X —y) =0
o XNy -2)  x-y o 0.25

Sy -y -2 +y Xy

B y+\/x—y—2 1 0
=l y)L\/xy+(x—y)(JW—2)+y+&+WJ (

Diéu kién : {

3)

4 4
- TuPT(Qtacd Y++/xy =X —X+——=(X-1D°+| x+1+— |-2>2
¥PT(2) y \/7y X+1 ( ) ( x+1)

_ 0,25
- y+/xy -2 S
P+ -2 +y Xy
- PT (3) < x =y, thay vao PT (2) tadugc : X° —2x*> —3x+4=0
< x =1 hoic x=1i;/ﬁ 0,25
- Kéthop voi didu kiéntaco x =1, x=1+\/ﬁ
2 0,25
- KL: Vay hé da cho c6 hai nghiém (x; y) la : (L 1); (1+;/ﬁ;1+;/1_7J
3i 5x2y —4xy? +3y° —2(x+y) =0 1
BAI 6 (A—2011) Giai hep: | 0% Y Y 3V —20x+y) 1)
Xy (x> +y?) +2=(x+Y)* )

s xy =1
HD : Bién doi PT (2) thanh tich ta cé
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- TH1:y=lthayvao PT ().
X
TH2: PT(1) < 3y(5C + y2) + 26Cy — Axy? — 2(X + y) <> (xy —1)(2X —4y) = 0
3 3
—y° = 4(4x—
B4i 7 (Thir GL 2012) Gidi hé : 4 2y ( X2 Y)
1+y“ =51+x°)

HD: Tir (2) 4= y* —5x*thay vao (1) tacé: X° —y® = (y* =5x*)(4x—Y)
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IV. Phwong phap dit an phu.

X+y+xy=-1
2

Bai 1. Giai hé phuong trinh )
X“+y —xy=7
Léi giai.
Day 1a hé ddi xting loai I don gian nén ta giai theo cach pho bién.
(X+y)+xy=-1
H¢ & )
(X+y) —3xy=7

X+y=$ , S+P=-1 S=1,P=-2
it (3%, y < 8% 24P) ta duo
Xy=P

§?_3p=7" |S=-4,P=3

. Vay tap nghiém cua hé la

s={(-12); (2-1); (-1-3); (-3;-D)}
cha y.

- Néu hé pt c6 nghiém 1a (X;y) thi do tinh ddi xang, hé ciing c6 nghiém Ia (Y; X) . Do vay, dé hé c6
nghiém duy nhat thi diéu kién canla X = .

- Khéng phai lic nao hé déi xung loai I ciing giai theo cach trén. Doi khi viéc thay d6i cach nhin nhan
sé phét hién ra cach giai tot hon.

2 2 _
Bai tap rong tie - (PT 2010) Giai hé phuong trinh: 4 X T XY TY~ =1
X—y—-Xy=3
Ix+4Jy =1

Bai 2 (D - 2004 )Tim m dé hé c6 nghiém :
XN/ X + y\N =1-3m
2 2
L X“+y +x+y=18
Bai 4. Giai h¢ phuong trinh
xy(x+1)(y+1) =72
Phan tich. Pay 1a hé ddi xang loai |

- Huéng 1. Biéu dién tung pt theo tong X + Y vatich Xy

- Huéng 2. Biéu din timg pt theo X* + X va Y + Y . R6 rang huéng nay tét hon.
Lo giai.
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2 1
X“+X=a,a=——

2 2 =18
He@{(x 0+ Y =18

) ) _ 7 1tadu<_yc
a+b=18 a=6b=12
=
ab=72 a=12,b=6
{a=6 X>+X=6 {x=2,x=—3
TH 1. = =
b=12"" |y?*+y=12  |y=3 y=-4
) X=3, x=-4
TH 2. Bo6i vai tro cia a va b ta dugc . Vay tap nghiém cua hé 1a
y=2,y=-3

s={(2;3); (2:-4); (-3;3); (-3;—4); (3,2); (-4,2); (3;-3); (-4,-3)}

0

+“ Nhan xét. Bai toan trén dugc hinh thanh theo céach sau

) a+b=18
Xuat phét tir hé phuong trinh don gian m
ab=72
1) Thay a=X"+X, b=y®+ Y vao hé (I) ta dugc hé
{xz +y>+x+y=18

d6 chinh 1a vi du 2.
xy(x+D)(y+1) =72

2) Thay a= X+ Xy, b=y? — Xy vao hé (I) ta dugc hé
x> +y>=18
(2) .
Xy(x*—y)="72
3) Thay @ =X’ 42X, b=2X+ Y vao hé (I) ta duoc he
; X +4x+y=18
X(X+2)(2x+y)=72

1 1
4) Thay a=X+—, b=y +— vaoh¢ () ta dugc hé
X y

(X+ y)Xy +x+y=18xy
4
(x> +1)(y* +1) =72xy

5) Thay &= X+ 2Xy, b =y® — Xy vao hé (I) ta dugc hé
X° +y*+xy=18
5
Xy(X+2y)(y —x)=72
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Nhu vay, véi hé xuit (1), bang cach thay bién ta thu duoc rat nhiéu hé pt méi.
a+tb=7

a®—b?

va lam tuong tu nhu trén ta lai

b. Thay hé xuat phat (1) bang hé xuét phat (I1) {

thu duoc cac hé méi khéac. Ching han :
6) Thay a=X>+ Yy, b= Xy vao hé (II) ta duoc hé
X+ yiHxy=7
(6) 4 4 2.,2
X"+y +xy =21

1 1
7) Thay a=X+—, b=y += vao hé (1) ta duoc he
X y

-

1 1
X+y+—+—=7
(™) " 1y 1
Xz—y2+—2——2:21
( Xy

1 X .
8) Thay a= X+ —, b =— vao hé (Il) ta dugc hé

Xy+X+1=7y
(xy +1)% + x> = 21y?

1
9) Thay a =X+ Y, b == vao h¢ (I) ta dugc hé
y

o (X+y)y+1=9y
( (Xx+y-2)°y>-21y* =1

10) Thay @ = X* + 2X, b = y* + 2X vao hé (II) ta duoc hé

X+ Yy +4x=7
04, .
X' =y +4x(x*—y)=21

1 1
X+—+y+—=5
. X
Bai 5 (D — 2007 ) Tim m dé hé c6 nghiém : 1 y 1
X*+—+y*+—=15m-10
3 3
X y
1 | pidukien [a];|b|> 2
a=X+-—
it an phy )1( a+b=5
_ Tacé hé
b=y+7 a® ~3a+b° ~3b=15m—10

Bai 6 Giai h¢ phuong trinh :
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Y=y =yx-y
X+Y=qX+y+2

2\2X+y=3-2x-Y

. . b) (B—ZOOZ){
X*—2xy -y =

a) (CH-2010 ){

{Jx—Zy =2-X+2y
c)

3 9
J4-2x—2y+4 =1
Bai 7 (Sat hach khd7 10 nam 2012) Giai hé :
) 3x° + (6 - y)x* —2xy —18 =0 ) 2x° 4+ (6 — y)x* —3xy—18=0
a
X2 —X+y=-3 X2+ X4y =—7

Nghiem x=1,—3

2 He o {x(x +2)(3x—y)-18=0 it {a = X(X+2)

X(x+2)—Bx+y)=0 b=3x-y

3)(2x-y)-18=0 a= 3
b) He@{X(H )(2x=Y) :Dat{ X(x+ ):>Nghiém

X(x+3)—(2x+y)=0 b=2x-y
X(x+y+1)-3=0
Bai 8 (D - 2009 ) Giai h¢ ph trinh :
( ) GIa1 G phuong tr (x+y)2—%+1:0
X

-

x+y+1—3.1=0
PK. X #0.He < < X ) DétX+y=a,£=btaduqché:
(x+y)2—5.(1J +1=0 X
| X
a+1-3b=0 [a=3b-1 a=2b=1 jx=y=1
{az—5b2+1=0<:>{(3b—1)2—5b2+1=0<:> a:%,b:%:> x:2,y:—%

2 3 2 S

X+ Y+ XY+ XyC Xy =—=

Bai 9 (A — 2008) Giai h¢ phuong trinh : 4
4 2 S
X"+ y 4+ xy(d+2x) =2

4 X*+y=a
.Da

Hé & ta duoc :

(x2+y)+xy(x2+y+1)=—E { )
Pt

(x2+y)2+xy=—% Xy =b
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a+b(a+1)=—E a’—a—-ab=0 azo,bz_ﬁ
5 e =2 g2 1 43
a?+b=-= =372 a=-= p=->
4 2 2
Vay tap nghiém cua hé pt 1a S 1 3). i/g 325
ay la (¢ ua ne = = s ——3—
ay tap nghi ¢ p > n '/16
+y 2 =7
Bai 10 Giai hé phuong trinh : x+y+ (X+y)
y(y —2x)-2x=10
e x2+y2+2(x+y)=7<:> (x+1)*+(y+1)°=9
e .
Cly(y-2x)-2x=10 (y—x)*—(x+1*=9
a’+b’=9
pita=X+1,b=y+1=b-a=y—Xtaduogché
(b-a)*-a’=9

= a’+b’=(b-a)-a’<a’*=-2ab<>a=0hoica=-2b

Vsia=0=>b=+3=Xx=-1y=2hoic Xx=-1y=-4

3)
Véia=-2b=5b*=9<=b= +—:>a F—
NG NG
3] 3 3] 3
=>X=-1-—,y=-1+— hoic X=-1+—,y=-1-—
BT ™ NN

Céach 2 : Thé (1) vao PT (2) va rit gon ta duoc

X2 +2xXy +4x+2y+3=0<= (X+D)(x+2y+3)=0

x+y—\/W=3

Vx+1+y+1=4

Bai 11 (A — 2006) Giai hé phuong trinh : {

PK: Xx>-1y>-1xy>0

X+Y—+/Xy=3 X+Y—+/Xy=3
Hé@{ y =y @{ y-xy
16

X+y+242J(x+D(y+1) = X+Y+2x+y+xy+1=14

Datx+y=a,\/W=b. a>-2,b>0,a’>4b* taduoc hé pt

a-b=3 a=3+b {a=3+b
= =
a+2Ja+b?+1=14 |2Jb?+b+4=11-b |3b*+26b-105=0
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b=3 X=3
= = (théa man dk)
a==6 y=3

X+y=8

Bai 12 (The BT2010) Giai hé phuong trinh: { . Binh phuong ca 2 PT.

Vx2 +9+y2 +9=10

\/xz +i2+\/y2 +i2 =27
Bai 13 (Thi GL 2012) Giai hé : X y
6

+i=—1
X+Yy Xy

PT (1)<:>\/(x+§)2 —2+\/(y+%)2 —2=247

PT@) 6+ (x4 y) o (x+2) + (y+2) =—6Taco
xy X y

a+b=-6
JaZ—2+4b?—2=2J7
y(x=7)+x+1=0

. LAn Iuot chia cho Y;y? va dat 4n phu.
21y2 X2 = (xy +1)2

Bai 14 (DT 2011) Giai hé : {

Xy+Xx+1=7y . ) .
. Lan lugt chia cho Y; y* va dat an phu.

Bai 15 (B — 2009 ) Giai hé :
( ) ' {x2y2+xy+1=13y2

x2+y2+xy+1=4y

5 Chia 2 vé ciia 2 PT cho y va dat an phu.

y(x+y)? =2x

Bai 16 (The £T2012) Giai h¢ :
+7y+2

(2x+Y)? =5(4x* —y*)+6(2x—y)* =0

Bai 17 Giai hé phuong trinh: 1
2X +
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V. Phwong phap ham so.

* Co s¢ phwong phap. Néu f (X) don digu trén khoang (a;Db) va X, y € (a;b) thi:

f(x)=f(y)ox=y
Bai 1 Giai cdc HPT sau :

) Xrx=yl+y 0 X +X=y>+y
a
X2 +y?=2 x> +y?=2
5) 5
X" —95X=Yy -5 1
Bai 2 Giai h¢ phuong trinh : 9 5 y y 0
X" +y =1 (2)
3 3
X" -3x=y" -3 1
Bai 3. Giai hé phuong trinh ) Y y @
XT+y~ =1 (2)

Phan tich. Ta c6 thé giai hé trén bang phuong phap dua vé dang tich. Tuy nhién ta mudn giai hé nay
bing phuong phép st dung tinh don diéu cia ham s6. Ham sé f (t) =t — 3t khéng don diéu trén toan
truc sd, nhung nho ¢6 (2) ta gidi han duogc x va y trén doan [—1; 1] .

Lo giai.
Tr@)taco X’ <1y’ <le X, ye[-11]
Hamsé f(t)=t>—3t co f'(t)=3t*-3<0,Vte(-L1) = f(t) nghich bién trén doan
[-11]. x, ye[-L1] nen (@) < f(X) = f(y) < X =Y thé vao pt (2) ta duoc

2

X=y=t-—.
=%

2 2

Vay tap nghiémcuahé la S = {[\/25\/25] (—\/E—\/E]}
Nhgn xét. Trong TH nay ta da han ché mién bién thién ciia cAc bién dé ham sé don diéu trén doan do.
g =By +3) ®
o P T y(y2+1)+\/§+M—5:0 (2)
PT (1) © x®+3x=y%+3y
Xétham f(t)=t° +3t. HS ddng bién. Tr (1) = f(X)=f(y)=>x=y

Thay va (2) tiép tuc st dung PP ham s6 CM PT (2) ¢6 1 nghiém duy nhat X =1=y =1.
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1 1
y NN Lvind by @
Bai 5 (A—2003) Giai hé : X y

2y =x>+1 (2)

. 1 1 o .
Xét ham so f(t):t—g (t=0)= f'(t):1+t—2>0 nén ham s6 dong bién.

Te()=>Ff(xX)=f(yY)=>x=y

1+
Thay vao (2) c6 nghiem X =1, 1;\/5
1 1
i . X— 3= y-— 3 @
Bai 6 (Thu GL) Giai hé phwong trinh X y :

(x—4y)2x-y+4)=-36 (2)

7 BN A 1 1 3 A A A A = A
Xéthamso f(t) =t e t=0)= f'(t) :1+t_4 > 0 nén ham s6 dong bién.
Tr ()= f(X)=f(y)=>x=y
Thay vao (2) c6 nghiém X = 2;—6 . vay hé c6 nghiém (2;2); (-6;—6) .

X* =3x=4(y-1)° =9y -1) @

1+x-1=,y-1 ()

Bai 7 (Thi HSG tinh Hdi Dwong 2012) {

Tur didu kién va tir phuong trinh (2) ¢6 X >1\/y—1>1
D)< x*-3x=(Jy-1)°’ =3,y -1, xéthamsé f(t) =t> —3ttrén [1;+o0)
Ham s6 ddng bién trén [1;+00),taco f(x)= f(yy-1)=>x=4y-1

: s . x=1 [x=2
Véi x =,/y—1thay vao (2) giai duoc X=1, X=2 = :
y=2[y=5

x* —3x* —9x+22 =y’ +3y* -9y

Bai 8 (A — 2012) Giai hé¢ phwong trinh ) ) 1
XY Xty =2

Tir phuong trinh (2) = (X —%)2 +(y+ %)2 =1nén

_—3£x—1££;vé_—ls y+1£E
2 2 2 2
D) < (x-1)°-12(x-1) = (y+1)° -12(y +1) nénxét f(t)=t>—12t trén

-3.3
[7!2]
Chi ra f(t) nghich bién. C6 f(x-1) = f(y+) = x-1=y+1

Nghieém (X;y) = (%,_73), (%—71)
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@x% +)x+(y-3)\5-2y=0 (1)
ax? +y? 23— ax =7 )

Loi giai.

Bai 9. (A — 2010) Giai hé phuong trinh {

(1) < (4x% +1)2x+ (2y - 6)\/5 -2y =0

N [(2x)2 +1](2x) =[(J5— 2y)2 +1}/5- 2y & (2%)° + 2x=(y5-2y) +5-2y

o (2x) = F(J5-2y) voi F(t)=t+t. f'(t)=3t2+1>0,VteR= (t) BB

2
5_4
tren R Vay f(2x) = f(J5—2y) <> 2x =52y < y = 2X

3

,X=>0

, s [5-4x2 ?
Thé vao pt (2) ta dugc 4X~ + 5 +2¢3-4x-7=0<9g(x)=0

s [5-4x° ’ 3 ,
Véi g(x) =4x" + 5 +243-4x —7,Xx e O;Z . CM ham g(x) nghich bién.

Ta c6 nghiém duy nhat X = % =>y=2
Bai 10.(Thi thi: AT 2011) Tim céc gia tri ciia m dé hé phuong trinh sau ¢6 nghiém
X*—y*+3y*-3x-2=0
{xz +V1-%* =32y -y*+m=0

Loi giai.
-Picukien. —1<x<1,0<y<2
1o X =3x=(y-1)’-3(y-1)
-Hamsé f (t) =t> — 3t nghich bién trén doan [-1;1]
X, y—le[-L1l]nen f(X)=f(y-) = x=y-1lcy=x+1
Thé vao pt (2) ta duoc X _21-x* =—m (3)

Hé c6 nghiém <= Pt (3) c6 nghiém X € [—1;1]

xet g(x) =x* = 2v1-x*,xe[-11],g'(x) = 2x(1+ 1 ]

9'(x)=0<x=0.g(0)=-2, g(x1) =1
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Pt (3) c6 nghiém Xe[—l;l] & -2<—-mM<Lles-1<m<L?2

X5 N xy4 _ y10 n y6 )
Bai 11 (The BT 2012) Giai hé : .
\/4x+5+\/y2+8=6 (2)

TH1 : Xét y =0 thay vao hé¢ thy khdng thoa man.
TH2 : Xét y =0, chia 2 vé cua (1) cho y° ta dugc (5)5 X v +y (3)
y y
- Xéthamsd f(t)=t°+t= f'(t)=5t* +1>0 nén ham sé ddng bién.

C TE@= ()= fW)= my=x=y

- Thay vao (2) ta ¢ PT V4x+5++/x+8=6=x=1. Vay hé cd nghiém
(xy)=@&1

2" =2 =(y = x)(xy +2
Bai 15. Giai hé¢ phuong trinh { (y—x)(xy +2)

X2 +y?=2
Phan tich. Néu thay 2 = X* + Y vao phuong trinh thir nhét thi ta s& dugc hdt
Loi giai.
Thay 2 = X* + y2 vao phuong trinh thir nht ta dugc
2 -2 =(y=-X)(xy+ X’ +y) = 2*-2' =y - X < 2"+ X’ =2" + y* (1)
xéthamsé f(t)=2'+t°teR c6 f'(t)=2'In2+3t* >0,Vt e R suyra f(t) déng bién

tren R. (1) < f(x) = f(y) < x=Y thé vao pt tht hai ta dugc

X =Yy ==1.Vay tap nghiem cua h¢ 1a s = {(1;1); (-1,-1)}

X+Vx2+1=3
Bai 16. Giai h¢ phuong trinh
y+y +1=3
Loi giai.
Trir vé hai pt ta duoc

x+\/x2+1—(y+\/y2+1):3y—3* SX+UX+1+3 =y + Yy +1+3

F(x)=f(y)vsi FO)=t+E+Ll+3. F(t)=1+ +3In3>0,VeR

t
V' +1
= f(t) dongbiéntréen R . Boivay f(X)= f(y) < X=y thé vao pt tha nhit ta duoc

X+X+1=3 <:>1:3X(\/x2 +1—x)<:> g(0) =g(x)
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Vi g(x):3x(\/x27+1—x). g'(x):3xln3(\/x27+1—x)+3x[\/xfi+1— ]

j>O,VXeR do VX°+1-x>0vax’+1>1

=3X(M—x)[ln3—\/ﬁ

Suy ra g(X) dong biéntrén R . Boivay g(x)=0(0) < x=0

Vay hé phuong trinh c¢6 nghiém duy nhat x =y =0

eX = 2007 -
2
. L y--1 .
Bai 17. Chang minh hé < c6 ding 2 nghiém X > 0, y > 0
X
ey=2007—7
x- -1

Loi giai.

x*—-1>0 X € (—o0;—1) U (1; +o0) x>0 [x>1
DK: = . Do nén
y?—-1>0 y € (—o0;—1) U (1;+0) y>0 y>1

Trir vé hai pt ta duoc € — €’ e

x X y
_—:ey -7
Vxi-1 Jy: -1

= X — y &
-1 |y -1

t
Hay £ () = (y) vei f(t) =€ — te (L),
° Je-1
Fit)=€' +—— - 50,te(Ltroo)=> f(t) dbng biéntren (L-e0).

(" -1)Vt* -1
Boivay T (X)= f(y)<> x=y thé vao pt tht nhat ta dugc

e* = 2007 — ~2007=0< g(x)=0

X X
N ——
Vvxi -1 N

voi g(x)=¢e"+

—2007,X & (L;+90) . Tacé

X
VXt -1
. ) 3x(x*-1)

: B 1 M)
gix)=e (xz—l)\/xz—l’g(x) ° (x* -1)°Vx* -1

Suyra g '(X) dong biéntrén (L;+00). g'(X) lién tuc trén (1;-+o0) va cé

>0, VX € (1;+0)

Iirp g'(x) =—oo, lim g'(x) = +oo nén g'(x) =0 c6 nghiém duy nhat X, € (1;+o0) va

g'xX)>0<=g'X)>g'(X) = x>%X.9'(X)<0=1<x< X,
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Tu BBT ciia g(X) tasuy rapt g(X) =0 co ding 2 nghiém X € (1;+00).

Vay hé phuong trinh da cho c¢6 dung 2 nghiém duong.

INL+x)-Inl+y)=x-y @

Bai 18 Giai hé phuong trinh 2 5
X~ —12xy + 20y~ =0 (2)
Loi giai.
PK: X>-1, y>-1

W< @+x)-x=In(l+y)-y < f(x)=f(y) voi
f(t)=InQ+t)-t,t e (-1L+x0)

Fi(t) =— —1= L 0> t=0e(-L+)=> f(t) BB tren (~1:0) vaNB trén
1+t 1+t

(0;+0)

TH1. X,y €(-10) hoic X,y € (0;+) thi f(x)=Tf(y)=x=y

Thé vao pt (2) ta dugc X =Y =0 (khdng thoa mén)

TH2. X e (=10), y € (0;+00) hoic nguoc lai thi Xy < 0=> x> —12xy +20y* >0

TH 3. Xy =0 thi hé c6 nghieém X =y = 0. Vay hé c6 nghi¢m duy nhit X =Yy =0
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VI. Phuwong phap sir dung bat diang thirc.

1) Co sé phuong phap : St dung BT dé chitng minh VT >VP hoic nguoc lai, dau bang xay ra khi
X=Y

2) Motsé BDT quen thudc.

2 2 2 2
- \/x +y +\/x XY+ Y Cxty 0
Bai 1 Giai hé : 2 3
\/x2—2y—1+$/x3+x—y—14=y—2 (2)

HD : Tir (1) VT > VP, dau bang khi X = y thay vao PT (2) tacé :
I —2x-1+3x -14 = x -2

X*—2x-120 x> -2x-120
Taco: < o x-2x-1=0< x=1+2

Ix?—14<x-2 x> —2x-1<0

(2x2 —-3X+ 4)(2y2 -3y+4)=18

2

5 (x,yeR)
XS 4+y +Xy—-7x—-6y+14=0

Bai 2 (Thi the DT 2013) Giai hé : {

1
2y’ —3y+1=0 —Ly==
Y -3y+1=0 _ Jy=1y=>

v6 nghiém
y?—4y+4=0

- TH2. x=2 hétrdthanh {
y=2

- Vay hé da cho v6 nghiém.

- (2)<:>x2+(y—7)x+y2—6y+14=0.EIx<:>Ax20<:>1£y£§ 0.25
- (2)<:>y2+(x—6)y+x2—7x+14:0.EIy<:>Ay20:>2£xS§ 0,25
- Xéthémséf(t)=2t2—3t+4,teR:>f'(t)=4t-3,f'(t)=0:>t:3<1
4 0,25
- Vivay trén (%;+ooj ham sé f(t) ddng bién
- THL x>2= f(x)> f(2)=6 Kéthopvsiy =1
=SFfO)2fD)=3=F)f(y)=Q2x" -3x +4)2y*> -3y +4)>18.
0,25

Lién hé tai liéu word mon toan zalo va SPT: 039.373.2038 TAI LIEU TOAN HOC
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