Virng vang nén tang, Khai sang twong lai

34 BAI TAP PHUONG TRINH VA HE PHUONG TRINH
TOAN NANG CAO LOP 9

Bai todn 1: Gidi phwong trinh 'x—2 ++10—x = x* —=12x+ 40

B dé: Véi a>0b>0 a+b:\/(a+b)2 s\/(a+b)2+(a—b)2 :>a+b£,f2(a2+b2)

Gidi: Piu kién : 2<x<10, Ta cd Vx—2 ++10—x s\/Z(x—2+10—x) =4 ma

X2 —12x+40:(x2 —12x+36)+4:(x—6)2 +4>4.D4u bang xay ra khi va chi khi
X—2=10-x
Xx—6=0

< x=6.Vay phwong trinh c6 nghiém x =6

Hodc: Ap dung bat dang thirc C6 si cho hai s6 khong am ta cé

“2)4 J10-x)4 x_ _
«/x—2+«/10—x=\/(X2) +\/( X4 _x-2+4 10-x+4_,

2 4 4
~ Y 9 PN 2 . X—2=4
Dau bang xay ra khi va chi khi < X=6.
10-x=4

Bai todn 2: Giai phwong trinh: U+ X=14+Xx=xX2+1= x> —X+2

Vi x*+x-1>0 va x—x*+1>0 nén Ap dung bat ddng thirc C6 si mdi s hang ctia vé trai ta

2 A 2
dworc: (x2+x—1).1£X g X X (1)
2 2
2 2
(X—X2+1).1SX X +1+1:x X +2 2)
2 2
2 2
Cong (1) va (2) vé theo vé ta c6: I x—1afx—x 1 XX XX *2 _ x+1 nén theo d&

2 2
tacod:x*—x+2< x+1:(x—1)2 <0.DPang thirc xay ra khi x = 1. Thi¥ lai ta thdy x = 1 thoa . Vay

phwong trinh cé nghiém la x = 1.

Bai todn 3: Giai phuwong trinh: v/2x—3++/5-2x =3x* —12x+14 (1)
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3

2 o E3xs§(*)
5 2 2

2

>
\%

2Xx-32>0

biéu kién ton tai phwong trinh: 2=
5-2x>0

IA

X

Vé phai cia (1): 3x* —12x+14 = 3(x2 —4x+4)+2 :3(x—2)2 +2>2.DPang thirc xay ra khi va chi
khi x = 2.

Ap dung bat dang thirc Bunhiacépxki thoa man (*) thi vé trai ctia phwong trinh (1):

J2x—3++/5-2x s\/(l2 +12)(2x—3+5—2x) =4 =2. Pang thirc xay ra khi va chi khi

2x—3=5-2x < x=2.Dang thirc xdy ra & phwong trinh (1) 12 2 nén x = 2 1a nghiém cda
phwong trinh.

Hoic Ap dung bat ding thirc C6 si cho hai s& khéng am ta c6:

\/(2x—3).1+\/’(5—2x).1 <X _23+1+ 5_22X+1 =2.Dang thirc xay ra khi va chi khi
2X_3:1 2 ’ 2 2 \ \ A \ A 2
- 1<:> x =2.Pang thirc xay ra & phwong trinh (1) la 2 nén x = 2 la nghiém cta

—2X =
phwong trinh.

Bdi todn 4: Giai phwong trinh: X2 —2x+3=v2x2 —x +/1+3x-3x2 . (1)

Gidi: Piéu kién

(2).

2x>—x>0
1+3x—-3x2>0

V& trai cia phwong trinh (1): x*—2x+3= (x—l)2 +2>2 véimoi xeR. dang thirc xay ra khi x

= 1. Theo b4t dang thirc Bunhiacdpxki véi moi x thod man (2) thi vé phai cia phwong trinh
(1) thoa:

N2X X +4/1+3x 3% <\/(12+12)(2x2—x+1+3x—3x2) —\2+4x-25% = Ja-(x-1) <2.dSng

thirc xay ra khi 2x*> —x=1+3x—3x* . D€ dang thitc xay ra & phwong trinh (1) thi ca hai vé ctia
phwong trinh (1) déu bang 2. Nén x = 1. Thir lai thiy x = 1 13 nghiém ctia phwong trinh.

Bdi todn 5: Giai phwong trinh: 51+ x° =2(x* +2) (1)
Giai:
biéu kién 1+x° 20<:>(x+1)(x2 —x+1)20 Do x*—x+1>0 v&éi moixnén x+1>0< x>-1

Pit a=+/x+1; b=+x*—x+1 véi a=0;b>0.Nén phwong trinh (1) tré thanh :
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2
5ab = 2(::12 + bz) =S 2(%) —5(5j+ 2=0. Giai phwong trinh nay dwgc % =2 hoac % = %

Vi %= 2 thi phwong trinh (1) vo nghiém

Xx>-1

* ey 3’ Phwong trinh c6 hai nghiém thoa diéu
X* —5x-3=

Véi %:% thi 2\/x+1=x/x2—x+1<:>{
5-437 5++/37

5 P X, = )

2
Bai todn 6: Giai phwong trinh: /ﬁ ; /ﬂ ~6 (1)
5—X 7—X
. . - . A 42 60
Phwong trinh (1) c6 nghia khi x < 5 nén (1) <:>[3— /5—J+(3— \ ’7—J =0
—X —-X
(3_ [542XJ(3+ {542XJ (3_ ,760xj(3+ 760)(} o 42 o 60
= + —0 e S—X T—X _
(3+ /‘12} £3+ 00 j [3+ 42 J [3+ 60 j
5—X 7—X 9—X 7—X

kién x =

9(5—x)—42 9(7-x)—60
T LS R (S
4
5-x)| 3 / 7-x)| 3 /
( x)[ + 5—XJ ( x){ + 7_)(]
= 3(1-3x) ! —& 1 _ _oe3(1-3x)=0vi
(5—x)[3+ 5_)() (7—x)(3+ /7—Xj
1 1 A Lot ar o L
+ > (0 nén x=—=. Thw lai dung nén nghiém cua phwong
G-x)[3+ |2 | (7-x 3+ 2 °
S—X 7-X
trinh1a x=1.
3

Bai todn 7: Giai phwong trinh: \/x(x—2)+\/x(x—5):\/’x(x+3) (1)

biéu kién d€ phwong trinh c6 nghiala: -3<x<0 ;0<x<5. Binh phwong hai vé ciia phwong

trinh (1) ta dwoc: x(x—2)+x(x—5)+2\lix2 (x—2)(x—=5) =x(x+3)
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=
>

= 2\/x2 (x=2)(x—5) =10x—x* < 4x*(x—2)(x-5) =(1Ox—x2)2
& 4% (x=2)(x—5) =100%" —20x° +X* <> 4x* (x* = 7x+10) =100x* — 20X + X <= 3x" —8x° —60X* =0

=X (3x2 —8x— 60) =0. Giai phwong trinh nay dwoc x e {—% ;0; 6}. Tht lai chi c6 hai nghiém

x = 0; x = 6 thod man dé cho.

Bai todn 8: Giai phwong trinh: («\/x+5 —Jx+ 2)(1+ VX2 +7x +10) =3 (1)

biéu kién x > -2 va x* +7x+10=(x+2)(x+5). Nhan hai vé cia phwong trinh (1) véi

(M+M) ta du’(_rc:[(x+2)—(x+5)](l+ (x+2)(x+5))=3 (\/E+M)

<:>3(1+ (x+2)(x+5))=3 (\/x—2+\/x+5) <:>\/x+2+\/x+5—\/(x+2)(x+5) -1=0

<:>\/x+5(1—\/x+2)—(1—M)=O<:>(M—1)(1—M)=O

Do x > -2 nén x = -4 (loai). Vay nghiém cuia phwong

{\/x+5—1=0 {x+5=1 {x=—4
P

= =
1-Jx+2=0 X+2=1 x=-1

trinh x = -1.

***Cdch gidi khdc:

Pit a={x+2=a’=x+2; b=x+5=b’=x+5nén b*-a’=x+5-x—-2=3 .Dodb
2_ 2 _

phwong trinh (1) tré thanh: W @]
(b—a)(L+ab) =3

Tir hé (*) suyra b’ —a’=(b-a)(l+ab)<(b-a)(a+b-ab-1)=0

b—a=0 a=b e,
= < a=b=1khidotaclngcoéx=-1.
a+b—ab-1=0 "|(a-1)(b-1)=0
Bdi todn 9: Giai phwong trinh: V25— x2 —{10—x? =3 (1)

. 25—x%*>0 x? <25
Giai: Pidu kién { {

o o X <10e 10 <x<10 (¥).
10-x*>0 10

Pit 0<a=v25-%* ; V10-x2 =b>0 = a’—h>=25-x*-10+ x> =15. Nén phwong trinh (1) tré

W: www.hoc247.net  F: www.facebook.com/hoc247.net  T: 098 1821 807



Virng vang nén tang, Khai sang twong lai

, =N
a“—b° =15

Néub =1 thi 10-x* =1 x> =9 <> x =43 so vi diéu kién (*) x=+3 thoa

Néua=4thi 25-x* =16 < x* =9 < x =13 so v&i diéu kién (*) x =+3 thoa.

Vay phuong trinh cé nghiém la x=+3.

Bdi todn 10: Giai phwong trinh: 3/x+1+3x—1=36x ™

Lap phwong hai vé cia phwong trinh (*) ta dwoc:

5x = x+1+x—1+3§/(x+1)(x—1) [%/x+1+§/x—1] & 5x=2x+33x? —136x
5

oY -13px=x=x° :5x(x2—1)<:>4x3—5x:0@x=0 hoac x:J_r?S. Thir lai ta thay

phwong trinh cé ddng ba nghiém trén.

Bai todn 11: Giai phwong trinh %/1+ X+ 3/1— Jx=2 (1)

bidu kién: x>0.Dit J1+Vx =a; Y1-Vx =b = a®=1+/x ; =b*=1—x nén phwong trinh
(1) tré thanh

a+b=2 a+b=2 a+h=2 a=2-b
fe—g fe—g R
a®+b*=2 |(a+b)(a’—ab+b*)=2 " |a’—ab+b?=1 |(2-b)’—b(2-b)+b?-1=0

a=2-b a=2-b a=2-b

= ) e S = , _<a=b=1
4—4b+b?-2b+b*+b*=1=0 b?-2b+1=0 (b-1)"=0

Néu a =1 thi 1+\/;=1<:>\/;=0<:>x=0

Néub=1thil-J/x=1=J/x=0=x=0.

Vay x = 0 la mot nghiém ctia phwong trinh.

Bai todn 12: Giai phwong trinh 2—x++/x-1=1 (1)

Gidi: TXP x-1>0<x>1.DPat ¥2—x=a; Vx—1=b>0.Nén phwong trinh da cho tré thanh:
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a+b=1 f[a+b=1 a=1-b a=1-b a=1-b
{a3+b3=1 {a3+b2=1<:>{(1—b)3+b2=1<:>{1—3b2+3b—b3+b2:1®{b(b2—4b+3)=0
Nén be{0,1;3} Do d6 (a;b)={(L0):(0;1);(-2:3)}
Néu a=0 thi ¥2-x=0<2-x=0<x=2; b=1thi Vx-1=1<x-1=1<x=2
Néu a=1thi ¥2-x=1<2-x=1<x=1; b=0thi Jx-1=0<x-1=0<x=1
Néu a=-2 thi ¥2-x=-—2<2-x=-8<x=10; b=3 thi Vx-1=3<x-1=9< x=10
Vay phuwong trinh c6 ba nghiém la x e {1;2;10}

C2X+X°
1+x?

Bai todn 13: Giai phwong trinh ,,1_—)( @)
X

Giai: Diéu kién d€ phwong trinh c6 nghiala x=0 va 1=Xs0 hay 0<x<1
X

(*) e, /1_ X_14 fx _21. Thit thiy x = % 1a mot nghiém ctia phwong trinh (*)
X +X

2x-1
1+ x?

Voi 0<x<% thi 1-x>x>0 va 2x-1<0 .Suy ra ,,1_—)( >1>1+
X

2x-1
1+ x°

Voi %<x£1 thi 0<1-x<x va 2x-1>0 .Suyra ,/1_—)( <1l<1+
X

Vay x = % la nghiém cua phwong trinh.

Badi todn 14: Giai phwong trinh : ¥/3x% — x+2001—¥3x* — 7x+ 2002 — 3/6x — 2003 = 32002 .

Giai: D at: ¥3x* —x+2001 =a = a® =3x* —x+2001

—3[3x% —7x+2002 =b = b® = —3x? + 7x — 2002
—3/6x—2003 =c = ¢® =—6x+2003

Suy ra a®+b®+¢®=2002. Do d6 phwong trinh di cho sé 1a (a+b+c)3 =a’+b*+c® nén

(a+b +c)3 —(@°+b®+c¢®) =0 Khai trién va thu gon dwoc: 3(a+b)(b+c)(c+a)=0.

. NE&u a+b =0 33x2 — x+2001 = ¥/3x% — 7x+2002 <> 3x% — X + 2001 = 3x> — 7x + 2002

<:>6x=1<:>x=%
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. N&U b+c=0< 33x2 —7x+2002 = —3/6x— 2003 <> 3x? — 7x+ 2002 = —6X + 2003

1+J1_3.1—J1_3}
o

6

<> 3x* —x—1=0. Phwong trinh nay c6 nghiém x e {

o Néu a+c=0 < 33x? —x+2001 = ¥/6x — 2003 <> 3x* — X + 2001 = 6x — 2003

&> 3x* —7x+4004 =0. Phwong trinh nay v6 nghiém

1.1+J1_3.1—J1_3}_

Vay phwong trinh c6 ba nghiém x e {E : 5

Badi todn 15: Tinh gia tri ciia biéu thirc:

a+1

N ~ trong d6 ala nghiém cda phuong trinh 4x2 +2x—=2 =0
a'+a+l-a

Giai : Phwong trinh 4x +2x—2=0 c6 ac=- 42 <0 nén cé hai nghiém phan biét véiala
nghiém dwong ctia phwong trinh nén ta c6: 4a? ++2a—v2=0 (1).Via > 0 nén tir (1) c6 :

, J2-a2 J2(1-a) 1-a , 1-2a+a’
a’= = = —Sat="T
4 2242 242 8

a+1 (a+1)va*+a+l+a® (a+l)Va*+a+l+a’ N
Jat+a+1 22 \/472 . atrati-at @ rarlva
a - ( a +a+1) -a

Goi S =

—\/1_2a+a2+a+1 l1-a [1-2a+a’+8a+8 1l-a [a’+6a+9 l1l-a a+3 1l-a 4 N

= + = + = + = + = =
22 8 22 8 202 242 242 22

Bai todn 16: Giai phwong trinh: x? — x —1000+/1+8000x =1000

Giai: Dit v1+8000X +1=2y = 1+8000X = 2y —1=>1+8000x = 4y® — 4y +1=> 4y® — 4y =8000x

= y* -y =2000x. Do d6 phwong trinh di cho tré thanh hé phwong trinh:

, o (1).Tw hé phwong trinh (1) ta suy ra
y -y= X

X* —Xx—y?+y=2000(y—x)<=(x—y)(x+y)—(x—y)+2000(x-y)=0(2)

{xz — x = 2000y

< (x—y)(x+y—-1+2000)=0 < (x—y)(x+y+1999)=0
Twr hé phwong trinh (1)

suy ra: X +y* —(x+y) =2000( X+ y) = 2001 x+y) =x* +y* >0=x+y>0.
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Nén x+y+1999 >0.Do do twr (2) suyra x—y=0 hay x =y. Thay vao hé (1) ta dwoc
x* —x=2000x = X (X —2001)=0=x=0 hodc x=2001. Nhung x = 0 khong la nghiém cta

phwong trinh nén phwong trinh c6 nghiém la x = 2001.

Bai todn 17: Giai phwong trinh x? —3x+2 +/Xx+3 =x—2 +x? +2x—3.
biéu kién cia phwong trinh: x> 2
Taco VX2 —3x+2 +X+3 =/X=2 + X2 +2x—3 & IXx=1/x=2 +/x+3 =Ix=2 +/x=1/x+3

c;Jx—l(Jx—z—Jx—sy{Jx—z—Jx—s):0¢>(Jx—2—Jx—3XJx—1—g:0
@(M—m)hoéc\/E—l=0<:>x—2=x—3 hodac x-1=1<0x=-1hodc x=2.<x=2

la mot nghiém cta phwong trinh.

Bai todn 18: Gidi phwong trinh 12+ - ! =— 1
9X°  X*-9x+36 Xx°—4x+16

DKXD: x#0

. \ A , 1 4 9 . A . LN
Tw phwong trinh trén ta c6 - . V&1 x#0 nén chia hai vé cua

_|_
5x?  4x*—36x+12> 9x*—36x+12°

2
phwong trinh cho x> & mau ta dugc :1+ 4 > = 9 - . Dat (gj _ﬁzt
5 36 (12 36 (12 X X
4——+| — 9——+| —
X X X X

Khi dé6 ta c6 1+ﬁ=%. Quy ddng khir mau ta dwoc: t2—12t+36:0<:>(t—6)2 =0=t=6
+ +

2
Do d6 (Ej 20 6 Quy dong khir mau ta dwoc x* +6x—24=0
X X

Giadi phwong trinh x* +6x—24=0 ta dwgc nghiém: x, =-3+ J33

Vay phwong trinh c6 hai nghiém la x , = —3+4/33
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202 111y =2009 (1)
X

Bai todn 19: Giai hé phwong trinh: 20%+112 =2009 (2)
y

202 4+11x=2009 (3)

Z2

Giai: Twr (1) suy ra y(ZO.%Hlj =2009=y>0.Tuwong tw tr (2) va (3) suyra x>0 ;z>0.Vi
X

hé s6 khong déi khi ta hodn vi vong quanh déi vdi x; y; z c6 thé gia thiét x = max(x, y, z) .
Nghiala x>y ;x>z. Trir twong vé cia phwong trinh (3) cho phwong trinh (1) ta dwoc

20[12—12j+11(x—y):0<:>20(x3—yzz)+11x222(x—y):0(4).Vi Xx>y>0;x>z>0 nén
22 X

=Yy

., ox=y=1.

X
Xx—y >0 va x*-yz* >0. Do d6 phwong trinh (4) <:>{
X} =yz

Thay vao phwong trinh (1) ta dwoc:

20 _ 2009 ++/4035201

= +11x =2009 <> 11x* —2009x+20=0.Do d6 x =y =z = > .
X

X' +y?= 05§ )]
Bai todn 20: Cho hé phuwong trinh & 81
X+ Yy +xy—3x—4y+4=0 (2)

a) Néu co (x;y) thod (2) . Chitng minh rang 1<y S%

b) Giai hé phwong trinh trén

Giai:

a) Tl phwong trinh (2) c6: X* +y* +xy—3x—4y+4=0Xx° +(y—3)x+(y—2)2 =0.Phwong
trinh bic hai 4n x c6 nghiém:

A>0(y-3) -4(y-2) >0 (y-3+2y-4)(y-3-2y+4)>0=(3y-7)(1-y)>0 =1<y<

w|~

b) Twong tw phwong trinh bic hai 4n y c6 nghiém:
X4y +xy—3x—4y+4=0< y*+(x—4)y+x*-3x+4=0

SN

AZO@(X—2)2—4(X2—3X+4)ZO < X —8x+16-4x* +12x-16>0 < x(4-3%x) 20 <0< xsg

4 . 7 .., (&Y (7Y 256 49 697
DoO0<x<—valsy<—nén X +y <| - | +| = | =—+—=——.
3 3 3 3 81 9 81
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Pang thircxdyra x* +y’ =— < x=— va yzg.Khi x=2 va y:g thi thay vao phwong

trinh (2) v6 nghiém. Nén hé da cho v6 nghiém.

(x2 + yz)(x2 —yz):144

Badi todn 21 : Giai hé phwong trinh:
\/x2+y2 _\lxz_yz =y

()

Giai: Tr hé phwong trinh suy ray > 0

M o (3 +y?)(x*—y?*)=144 ()
y> =2x*-24 (2)

Thé phwong trinh (2) vao phwong trinh (1) ta cé:
(x2 +2x° —24)(x2 _2x? +24) —144 & (3x2 —24)(24— x2)=144 & T2x% —3x* —576+24x% —144 =0

< 3x* —96X° +720 =0 <> X" —32x* +256 =0 <= (X —16)2=16:>x2=20;y2=16 va x*=12 ;y=0.

Thit lai dwoc 4 nghiém:(x;y) = {(2\/5; 4);(—2J§; —4);(2\/5;0);(—2\/5;0)}.

X2+ xy +y° :19(x—y)2

*)
X2 —xy+y?=7(x-vy)

Bai todn 22: Giai hé phwong trinh: {

2_o9 2 L 3yy =19(x — 2 — 2+3X _19(x— 9
Giéi:Hé(*)@{X Xy +y°+3xy =19(x-y) Q{( y) +3xy =19(x-y)

X =2xy+y +xy=7(x-y) (x=y) +xy=7(x-y)

s e
(x—y) =7(x-y)+xy=0 xy=b

6a’-b=0
Khi d6 hé tré thanh: —7a’-7a=0«<7a(a-1)=0<a=0 hodc a=1.
a’-7a+b=0
—y=0 -0
Néu a=0=>b=0 suyra {X y <:>{X
xy =0 y=0

Néu a=1=b=6 suyra { .Nén x; (-y) 1a nghiém cta phwong trinh bac

Xx—y=1 x+(—y)=1
=
Xy =6 x(-y)=-6
hai k> ~k-6=0=k =3 ;k,=-2
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Néu x =k =3 thi y=-k,=2 ; Néu x =k, =-2 thi y=-k =-3 ; Vay hé da cho c6 nghiém la:

(xy)={(0:0):(3:2); (-3 -2)} -

X+2y*—4y+3=0 (1)

.Tinh Q = x*+y°.
XX+x2y2=2y=0 (2) y

Badi todn 23: Cho hé phwong trinh: {

Gidi: Tt (1) suy ra x> =-3+4y-2y° :—1—2(1—2y+ yz):—l—z(y—l)2 <-1=>x<-1 (3)

T x*+x°y* -2y =0 c6 x* = gy <1=-1<x<1 (4)

y +1

Tir (3) va (4) x=-1.Dodé y=1.Vay Q=x*+y?=(-1)" +1°=2.

oo T s Jx=3y=3 @)
Bai todn 24: Giai hé phwong trinh:y 7
X“+y =2x-2y-9=0 (2
Giai: Tir phwong trinh (2) suy ra (x2 —2x+1)+(y2 —2y+1)—11:0<:>(x—1)2 +(y—l)2 -11=0.

Tt phwong trinh (1) suy ra x=3(y+1). Nén
3y+3-1) +(y-1)°-11=0< (3y+2)° +(y-1)° -11=0 <> 9y’ +12y + 4+ y? —2y +1-11=0
( ) +(y-1)

<10y +10y —6=0 <> 5y* +5y—3=0. Gidi phwong trinh bic hai 4n y dwoc hai nghiém :

y_—Si\/f%
10
Néu y:_SI—(;/E% thi x:3(y+1):% ; Néu y:_SIC;/Eg thi x:3(y+1):%

Véy hé phwong trinh ¢6 nghiém la: (x;y)= {15+3\/EE; _5+\/8_5J;(15 _3\/8_5; - _\/EEJ} .

10 10 10 10

2x* +3x°y =5
Bai todn 25: Gidi hé phwong trinh: {7 )
y +6xy’ =7

Hé phuong trinh (*) twong dwong
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Virng vang nén tang, Khai sang twong lai

{8X3 +12x%y =20 {(2X)3 +3.4x°y +3.2xy° +y* =27 {(2x+ y) =27 {2x+ y=3
= =N =N

y'+6xy* =7 y®+6xy> =7 y®+6xy> =7 y’-9y*+7=0

Giadi phwong trinh : y*-9y*+7=0 <:>(y—1)(2y2 —7y—7) =0 c6 banghiém vy, =1;

744105 7-4105

Y, = 4 Y3 = 4

7++/105 5-4/105

Néu y=1=x=1 ;Néu y= 1 = X= 2 ‘Néuy =

5- \/_5 7+\/_5J

7-+/105 oy S5+ \/105

4

)

2X°+Xxy—y’> —=5x+y+2=0 (1)

hé phwong trinh c6 ba nghiém (x;y)= {(];1){ 2 1

Bai todn 26: Giai hé phwong trinh
X+y +x+y-4=0 (2
Giai: Ttr phwong trinh (1) suy ra y* —(x+1)y—2x*+5x—2=0. Gidi phwong trinh béac hai any

c6 hai nghiém y, =2x-1 ;y, =—x+2.Nén hé phwong trinh trén twong dwong:

y—-2x+1=0 _ |x+y-2=0
hoac .
X +y +X+y-4=0 X +y +X+y-4=0

y—2x+1=0 X="5

Giai hé phwong trinh : = .
* P 8 {x2+y2+x+y—4:0 y 13

X+y-2=0 x=1

Giai hé phwong trinh { c6 nghiém {

X +y +X+y-4=0

Vay hé phwong trinh c6 nghiém la:(x;y) = {(m);(_g;_§j} _

2xJy + yVx =34y -3
2y\x +x\Jy =34x -3

Badi todn 27: Giai hé phwong trinh { (Pé thi chuyén Lé Khiét nim hoc

2008-2009)

Pitu kién cia hé: xz%; yz%
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Virng vang nén tang, Khai sang twong lai

2xJy +yJx =34y-3 |2x y +yJx =34y-3
=N
2yx+xJy =3/4y -3 xﬁ—yﬁ=3.(\/4y—3—\/4x—3)

Khi do ta co: {

2X y+y\/;=3 4y -3
&1 (Y =yx)(xfy +y3x)  3.(Jay-3-ax=3)(\Ay-3+/4x-3)

xJy + yJx (x/4x—3+\/4y—3)

2xJy + yx =34y -3 2xJy + yx =34y -3

o1 w2y —yix _3(4y—3—4x+3) <9 xy(x-y) .\ 12(x-y) 0
xJy +yVx  ax—3+ 4y -3 xJy +yVx  ax—3+ 4y -3
2X y+y\/;=3 4y -3

= B Xy 12 3 «
(x=y) X y+y\/;+«/4x—3+\/4y—3}_0 ®)

Do di‘éukiénxzﬁ; y>=
4 4

Xy N 12
xJy +yVx  Jax—3+.Jay-3

nén phwong trinh(*) x—y=0 Do{ >0hayx=y

Thay x =y vao phuwong trinh ta c6: 3xy/x =3J4x—3 < x* =4x—3 < x*—4x+3=0

x=1
& (x=1)(¥*+x-3)=0< x-1=0 =N J3
x*+x-3=0 )(12=_1i 13
’ 2
x=y=1
TR oy - A N L
So v&i diéu kién x = 5 (loai). V ay hé phwong trinh da cho c6 nghiém _1+-13
= p—rg 2

Cdch gidi khdc: Didu kién ciia hé x> %; y> %

Ta coé: {2xﬁ+y\/;_3\/4y_3 - \/@(2\/;+\/y)=3m
" 2yX +xy =3ax—3 0 (245 + %) = a3

. Gid st x>y suyra 3V4x—3>3,/4y—3 nén
\/E(Z y+\/;)>\/§(2\/;+\/y):>(2\ﬁ+\/;)><2\/;+\ﬁ):> y>X=y>x (voly)
. Giad sit x<y suyra 3,/4y-3>3J4x-3 nén

3 (2057 (247 +48) (245 45> (245 +45) = 5 =5y 1)
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Virng vang nén tang, Khai sang twong lai

Nén suyra x=y.Thay x =y vao hé ta c6 phwong trinh:
3xX =3/4x—3 = x* = 4x -3 X —4x+3=0

x=1
o (x-1)(X+x-3)=0s =0 3
x*+x-3=0 )(122_1i 13
‘ 2
x=y=1
& A A _1_\/]3 . A A \ ~ 4 A y
So véi diéu kién x = 5 (loai). Vay hé phuwong trinh da cho c¢6 nghiém _1+13 -

2

X+y=+4z-1 (1

Bai todn 28: Giai hé phuwong trinh: {y+z=4x-1 (2)

Z+x=4y-1 (3

2. A A 1 A X \ 7 = 7
Giai: biéu kién x;y;z> E Nhan moi phwong trinh véi 2 ta co:

2X+2y = 2\/4z2-1
2y +22 =24x~1 = Ax+ 4y + 4z -2\[Ax-1-2,J4y -1-2J4z-1=0
27+2x=2,/4y-1

& (ax-1-2ax-1+1)+(4y-1-2,[ay-1+1)+(42-1-242-1+1)=0
o (Vax—1-1) +(ay—1-1) +(Vaz-1-1) =0 = x=y=2 =%.

Bai todn 29 Giai hé phwong trinh sau:

12x° —48x+64=Yy* (1)
12y* —48y+64=2° (2)
127> -482+64=x° (3)

Gidi:

Gia str bd ba s6 (x;y;z) 1a nghiém ctia hé phwong trinh trén thi (y;z;x) va (z;x;y) cling la

nghiém cua phwong trinh nay. Gia st x 1a s6 I6n nhit x>y ;x>z (4)

Tl (1) ta cd 12x* —48x+64=y* < y° :12(x2 —4x+4)+16 :12(x—2)2 +16>16 =y >2. Twong tu
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Virng vang nén tang, Khai sang twong lai

tr phwong trinh (2) va (3) taclingcé x>2 ;z>2.(5)

Trir tirng vé ctia (1) va (3) ta dwoc: X° - y* =12(2° —x*) -48(z2 - x) =12(z—x)(x+2—4). (6)
Theo (4) va (5)suyra x’—y*>0 ;z—-x<0 ;x+z-4>0.Néntw(6)suyra x=y=2z (7)
Thay (7) vao (1) ta dwoc: x*-12x? +48x—64:0<:>(x—4)3 =0=>x=4.

Véy hé c6 nghiém duy nhét (x;y;z)=(4:4;4)

Bdi todn 30: Tim x, y, z biét \[x—y+2 =\/;—W+ﬁ.

biéu kién: x;y;z>0;x-y+z>0.Pdtx=a”;y=b’;z=c’. Doab.c >0 néntaco

Ja?-b*+c? =a-b+cea?—b?+c? =(a—b+c)2 < a’-b*+c?=a’+bh?+c?—2ab+2ac—2bc
< -2b® +2ab—2ac+2bc=0 < 2b(a—b)-2c(a—b)=0<2(a-b)(b-c)=0

o a—b:0<:> a=b Dodéox=y vaztuyy ;y=zvaxtuyy
b_c—0 b—c =y yy ;y= yy

Hodc cdch giai khdc: a/x—y+z =\/;—\/§+\/E:>«/x—y+z +\/§=\/§+ﬁ
= X—Y+2+y+2]y(X—y+X) =x+z+2Jxz
:>ﬂ/y(x—y+z) =z = y(x—y+z)=xz=y(x-y)+yz—xz=0

=y(x-y)-z(x-y)=0=(x-y)(y-2z)=0Dodéx=y vaztuyy hodcy=zvaxtuyy.

Bai todn31: Chox >0,y >0 Vél+l=l . Chtrng minh rang: x+y =vx-1+y-1.
Xy

Tw l+1=1. (1) Suyrax>1;y>1va caccinthirc Vx-1 ;y-1 tontai.Tw (1) suyra
Xy

x+y=xy:>xy—x—y+1=1:>(x—1)(y—1)=1:n/(x—l)(y—l) =1= 21/(x—1)(y—1) =2

SX+Y=X+Yy+2 (x—l)(y—l)—Z:(\/a+\/m)2 = Jx+y=Vx-1+,/y-1 (dpcm).

Bai todn 32: Cho tam giac c6 s6 do cac dwong cao 1a cac s6 nguyén, ban kinh dwong tron ndi
tiép tam gidc bang 1. Chirng minh tam giac d6 1a tam giac déu.
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Giai:

Goi x,y, z lan lwot 1a d6 dai cac dwong cao wng véi cac canh a, b, ¢ cia tam gidc, dwong cao
cda tam giac luon 1én hon dwong kinh dwong tron néi tiép tam giadc d6, nghia la
Xx>2;y>2;2>2 .Vix,y, zlacac sé nguyén dwong nén

1 1 111

x23;y23;223:>1+—+—£—+—+—=1.Métkhéctalaicé:
x y z 3 3 3

_+1+1=i+£+£=a+b+c=1=1:>x=y=z=3 nén tam giac ABC déu.
X y z ax by cz 25, r

Bdi todn 33: Cho phwong trinh x* +2mx*+4=0 (*). Tim gia tri cia tham s6 m dé€ phwong

trinh c6 4 nghiém phan biét x;x,; X,;; X, thod man x/ +x; +x§ +x; =32.

Gidi:

bat x> =t >0 khi @6 phwong trinh (*) tré thanh t* +2mt+4=0 (1). Phwong trinh (*) c6
nghiém phan biét nén phwong trinh (1) c6 hai nghiém dwong phan biét t;;t, nghiala:

A'=m?-4>0  [|m[>2
m>2Am<-2
t+t,=2m>0 m<0 < =>m<-2
m<0
t.t, =4 tt, =4

Khi m <-2 thi phwong trinh (*) c6 4 nghiém x,, = J_r\/tj ; Xy = i\/tj va

X+ X5+ X5+ Xy :2(t1+t2)2—4t1t2 =8m’ —16. Tlr gid thiét suy ra 8m’ -13=32 < m=—/6 vi
m<—2

Bai todn 34: Chirng minh rang néu phwong trinh ax* +bx® +cx®> —2bx+4a=0 (a=0) (*) c6

hai nghiém x;x, thod man x.x, =1 thi 5a° = 2b* +ac.

Gidi:

Néu phwong trinh (*) c6 hai nghiém x;x, thi da thirc bac bon & vé trai cia phwong trinh

phan tich dwoc:  ax* +bx® +ox* —2ox+4a = (x—x)(X=x, )(ax +mx+n) =
= (%* — px+1)(ax® +mx+n) (Vi X% =1Va p=X+X,)

=ax’ +(m—ap)x’+(a—mp+n)x*+(m- pn)x+n. Déng nhat thirc hai vé ciia phwong trinh trén
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n=4a @
ta dwoc: m-pn=-2b (2)
m-ap=>b 3)

a-mp+n=c (4)
Giai hé phwong trinh trén ta dwgc 5a° = 2b” +ac.

Cdch gidi 2: Vi x, #0 va x, = 1 déu la nghiém cta phwong trinh (*) nén ta cé:
X

ax; +bx} +cx? —2bx, +4a=0<>a(x —1)—bx, (X} —1)=0< (X —1)(ax —bx, +a)=0

=(%~1)(% +1)(ax’ ~bx +a).
**¥C6 ba trwong hop xay ra
Truong hop 1: Néu x =-1=x =X, =—1. Pa thic v€ trai chia hét cho
(x+1)" =x* +2x+1 nén da thirc dw ddng nhat phai bang 0. Bing phép chia da thirc cho da

thirc ta dworc:

—4a+b-2c=0 b=-2a ) 5
=5a°=2b"+ac

=N
a+2b-c=0 c=-3a
Trudong hop 2: Néu x, =1= X, = x, =1. Twong tw trwedng hop (1) ta cling c6 5a° = 2b* +ac

Truong hop 3: Néu |x|#1 thi x;x, 1a nghiém ctia phwong trinh ax* —bx+a=0. Chia da thitc
(*) cho ax* —bx+a ta dwoc da thirc dw dong nhit bang 0 c6 (a—bx)(Sa2 —2b? —ac) =0=

5a°* =2b* +ac.

Cdch gidi 3: Vi x=0 khdngla nghiém cta phwong trinh (*) nén chia hai vé cho x* ta dwoc:

a(x2 +i2j+b(x—gj+c =0 (D).baty= x—z s +i2 =y® +4 nén phwong trinh tré thanh
X X X X

ay’+by+4a+c=0 (2).Pity,=x _2 Y, =X, _2 (3). Ap dung dinh 1y Viet cho phwong
X, X

2

datc Thay vao (3) va bién ddi ta dwoc 5a° = 2b” +ac.

. b
trinh (2) y, +, :_E V1Yo =

Phwong trinh (2) c6 hai nghiém y,;y,. Néu y, =y, < X =X, m&i chi la mdt nghiém cta

phwong trinh (2) vay ta phai xét thém cac truweong hop 1) 2) nhw cach giai 2:

BAI TAP BO SUNG VE PHUONG TRINH VA HE PHUONG TRINH
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1) Gidi cdc phwong trinh sau:

a)(x+3\/;+2)(x+9\/;+18)=168x KQ: x=1;x=36

b) 5x% +14x+9 —/x? —x—20 =5x+1 Xe{8;5+\/6_1}

2

2) Gidi cdc hé phwong trinh sau:
a) {\/x+1+ﬁ:4

X+y=7 KQ: (xy)=(3,4)

KQ: (xy)={(£3):(31)}

X(X+1)+y(y+1)+xy =17

b) {(x+1)(y+1)=8

° {szzwzl KQ: (xy)={(0):(-L0)}

x*+y®=x+3y

a0 x® — xy? +2000y =0
y? —x*y—500x=0

3) Gidi cdc phwong trinh sau:

1) J10—2x —+/2x+3=1 2) V48— x® ++/35—x° =13
3)3f32-x* —J1-x* =4 4)¥x-1+3=482—x
5)Jx+420-x =4 6)x+\/17—x2+x\/”17—x2 =9
7Y% +1=232x—1 8) /84X +/5-/x =5
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Virng vang nén tang, Khai sang two'ng lai

Website HOC247 cung cdp mot moi truedng hoc trwee tuyén sinh déng, nhiéu tién ich thong minh,
noi dung bai gidng dwoc bién soan cong phu va giang day bdi nhirng gido vién nhiéu nam Kinh

=A =2 = A = A 7 A A X ~ % ~ . 7 \ = by 7
nghiém, gioi vé Kkién thirc chuyén mon lan ky nang sw pham dén tir cac trwong Pai hoc va cac
treong chuyén danh tiéng.

I. Luyén Thi Online

Hoc moi liic, moi no’i, moi thiét bi - Tiét kiém 90%

- Luyén thi PH, THPT QG: P6i ngii GV Giodi, Kinh nghiém tir cac Trwong PH va THPT danh tiéng xay
dung cac khéa luyén thi THPTQG cic mén: Toan, Ngit Van, Tiéng Anh, Vat Ly, Héa Hoc va Sinh Hoc.

- Luyén thi vao 1ép 10 chuyén Toan: On thi HSG 1ép 9 va luyén thi vao 1ép 10 chuyén Toan cac
trwong PTNK, Chuyén HCM (LHP-TDN-NTH-GD), Chuyén Phan Bgi Chdu Nghé An va cac trueong Chuyén
khéc cung TS.Trdn Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Péo va Thdy Nguyén Pirc Tdn.

II. Khoa Hoc Nang Cao va HSG
Hoc Todn Online cuing Chuyén Gia

- Toan Ning Cao THCS: Cung cip chwong trinh Toan Nang Cao, Toan Chuyén danh cho cidc em HS THCS
16p 6, 7, 8, 9 yéu thich mén Toan phat trién tw duy, ndng cao thanh tich hoc tip & truedrng va dat diém tot
& cac ky thi HSG.

- Boi dwérng HSG Toan: Boi dwdng 5 phian mon Pai S0, S6 Hoc, Giai Tich, Hinh Hoc va Té Horp danh cho
hoc sinh cac khoi 16p 10, 11, 12. Poi ngii Gidng Vién giau kinh nghiém: TS. Lé Bd Khdnh Trinh, TS. Trdn
Nam Diing, TS. Pham Sy Nam, TS. Lwu Bd Thdng, Thdy Lé Phiic Lit, Thdy V6 Qudc Bd Cdn cung d6i HLV dat
thanh tich cao HSG Qudc Gia.

III. Kénh hoc tip mién phi

HOC247 NET céng déng hoc tdp mién phi

HOC247 TV kénh Video bai giang mién phi

- HOC247 NET: Website hoc mién phi c4c bai hoc theo chwong trinh SGK tir 1¢p 1 dén 16p 12 tit ca cac
mon hoc v&i ndi dung bai gidng chi tiét, stra bai tap SGK, luyén tip tric nghiém mén phi, kho tw liéu tham
khdo phong phd va cong déng hoi dap s6i dong nhat.

- HOC247 TV: Kénh Youtube cung cip cic Video bai gidng, chuyén de, on tap, sira bai tap, stra dé thi mién
phi tir 16p 1 dén 1ép 12 tit cd cdc mon Toan- Ly - Ho4, Sinh- St - Dia, Ngit Van, Tin Hoc va Tiéng Anh.
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