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1. MO PAU
1.1. LY DO CHON PE TAI
Hé phuong trinh dai sb 13 mang kién thic quan trong, phong pha va da dang
c¢6 nhiéu phuong phap giai khac nhau va thuong gap trong cac ki thi hoc sinh gioi
cling nhu ky thi tuyén sinh Dai hoc, cao dfmg. Maic du hoc sinh duoc co xat phﬁn
nay kha nhiéu song phan 16n cic em van con ling ting trong qua trinh tim ra cach
gidi. Nguyén nhan 1a vi:

Thir nhat, hé¢ phuong trinh 1a mang kién thitc phong pha va kho, doi hoi
nguoi hoc phai ¢ tu duy sau sic, ¢6 su két hop nhiéu mang kién thtrc khac nhau.

Thir hai, sach gido khoa trinh bay phan nay kha don gian, tai liéu tham khao
dé cap dén phan nay kha nhiéu song su phan loai chwa dya trén cai gbe cuia bai toan
nén khi hoc, hoc sinh chua c6 su lién két, dinh hinh va chua c6 cai nhin téng quat
vé hé phuong trinh.

Thi ba, da sb hoc sinh déu hoc mot cach may moc, chua co6 thoi quen tim ra
bai toan xuét phat, chua biét dugc bai toan trong dé thi do ddu ma c6 nén khi ngudi
ra dé chi can thay d6i mot chut 1a da gy kho khan cho cac em.

Nham muc dich rén luyén tu duy sang tao, rén duc tinh chiu khé tim to1, tinh
than tu hoc, tu nghién ctru cho hoc sinh thong qua hoat dong khai thac tir bai toan
co ban dén bai toan khé. Day 1a hoat dong rat quan trong trong day hoc, d6 1a 1y do
ma t6i chon viét dé tai nay.

1.2. MUC PiCH NGHIEN CcUU

Co rat nhiéu van dé don gidn ma chang ta co thé khai thac duoc, toi chon
viét dé tai nay voi mot sé muc dich sau day:

- Rén luyén cho hoc sinh ki ndng gidi toan va tao ra cac bai toan mai.

- Rén luyén cho cac em duc tinh can cu, chju kho tim toi, sang tao va déng
thot hinh thanh cho cac em mot théi quen tu hoc, tu nghién ctru.

- Hinh thanh cho cic em mét théi quen biét khai thac cac van dé don gian
cua Toan hoc.

- Gitp cac em thay duoc mdi lién hé giira cac méang kién thirc toan
1.3. POI TUQNG NGHIEN CUU

- Hoc sinh THPT.

- Gi4o vién giang day toan cap THPT
1.4. PHUONG PHAP NGHIEN CU'U:

- Trude hét toi nghién ctru céc tai liéu toan li€n quan dén dé tai, su dung mot
sd bai toan co ban ma hoc sinh d& dang giai quyét duogc, st dung mot sé phép bién
d6i don gian, thay doi hinh thic cta bai toan dé dugc cac bai toan méi. Sau do toi
trién khai 4p dung dé tai trén ddi tuong 1a cac hoc sinh trén 16p va mot sd dong
nghiép trong t6 Toan- Tin cta trudong THPT Ham Rong.



2. NOI DUNG
2.1. CO SO LY LUAN
- Xuét phat tir mot hé, mot phwong trinh da biét thuat giai, mot ham so. .
ching ta thay thé hinh thirc cua cac bién co mat trong h¢ hoac két hop v61 mot
phuong trinh giai dugc va bién d6i rat gon ta thu dugc mot h¢ co6 hinh thirc hoan
toan xa la v4i hé ban dau.
2.2. THUC TRANG CUA PE TAI

2.2.1. Thudn lgi:

- Ban than t61 lu6n nhiét tinh, tam huyét, ludn chiu khoé tim toi, sang tao, tu
hoc va tu nghién ctru.

- C6 mot bo phan nhé cac hoc sinh dac biét 1a hoc sinh 16p chon cé td chat,
tu duy, kha ning sang tao, nhiét tinh va luén mong muén tim hiéu kham pha nhiing
van dé méi cua toan hoc.

2.2.2. Kho khan:
- Piac thu mén Toan 1a rat triru tuong nén hoc sinh co phén e ngai khi hoc
mon Toan chir chua noi gi dén viéc tim toi, sang tao, ty nghién clru vé toan.

2.2.3. Thuec trang ciia dé tai

- Trong giang day néu don thuan chi truyén thu kién thirc co ban ma quyén
di hoat dong tim to1, sang tao, nghién ctru thi ban than ngudi giao vién s€ bi mai
mot kién thire va hoc sinh ciing bi han ché kha ning suy luan, tu duy sang tao.

- Mot sb hoc sinh mang khuynh huéng hoc dbi phé dé thi nén khong mudn
hiéu sau, hiéu rong mot van dé nao d6 cua toan hoc.

2.3. PHAT TRIEN HE PHUONG TRINH TU CAC BAI TOAN CO BAN.
2.3.1. Xudt phat tir mot hé da biét thudt gidgi, chiing ta thay thé hinh thirc ciia cdc
bién cé mat trong hé va bién doi rit gon ta thu dwoc mét hé cé hinh thirc hoan
toan xa la vdi hé ban diu.

Tir mot hé d6i xtmg loai 1 da biét cach giai sau:

, . . |a+b=3 J4 1+y2
Vidu1l: hé ab =2 Thay thé a = : b =x-2y-2
2
LA N (1+52)+x(x- 2y) =5x
Ta co | f 2 Bién do1 hé ta duoc hé )
Y (- 2y-2)=2 (14 )(x- 2y- 2) =2x
X

x*+y° +1=5x+2xp
= 2 2 —
Xy 2y(y +y+1)—x+2

T do ta co bai toan mai sau:



2, .2
N c2t 1A \ 1 =5x+2
Bai toan 1: Giai hé phuong trinh: { , +y2 * )X+ i
Xy -2y +y+1/=x+2
L‘. ..,.‘H,\ h t‘ ht d , . 1+y2+X(X'2y):5X (I)
o1 giai: H¢ phuong trinh twong duong vo1 1+ 2y- 2)=2x

L 1A 1+y* =0 " A P
+ Néu x=0 thi h¢ (I) < {(1+y2X2y- 2)=0 hé vo nghiém

+ Néu x #0 thi chia ca 2 vé cta ca 2 phuong trinh trong hé cho x ta dugc

1+y2 1+y2

+x-2y=5 +(-2y-2)=3
hé tuong duong : Y e *
' + +
Y o= | G0y 22
X X
< 1+y2 ~ . s A a+b=3
bat a = ,b=x-2y- 2. Tadugc hé¢ don gidn ban dau b =2
. =
Co 2 nghiém (2;1), (1;2).
L. a=1® x=1+y2® x=2y+4 - x=2, [x=10
Vo {b=2 {x:zyw {yZ-Zy-szo {y:- {yzs
o [a=2 1+y2:2x@ x=2y+3 _ [x=1, [x=13
Vo {b:l {x:2y+3 {y2-4y-5=0 {y:-l {yZS

Vay hé da cho c6 4 nghiém (2:-1),(10;3),(;-1),(13;5).

r b=3
Nhén xét :Xuat phat tir hé phuong trinh don gian {ac; -, (D

o X 22 sty =3
1) Thay a :x2 + X, b :y2 + Y vao hf-: (I) ta dll'Q’C hf': (1) {xy(:il;y ++1))):2

2 2 _
2) Thay a =x” +xy, b =y” - xy vao h¢ (I) ta dugc h¢ (2) {xy)(cx;_yﬂ;iz

2 _
3)Thay a =x" +2x,b =2x+y vio h¢ (I) ta dwoc h¢ (3) {xéé;‘é;f oo
1 1 xy(x+y)+x+ :3xy
=x+—,b=y+— vao hé A
)Thay a =x+ b=y +— viohé (Dtadugché  (4) { (2 + 102 +1) =0y

2 2 _
5)Thay @ =x" +2xy, b =y’ - xy vao hé (I) ta dugc hé (5) {xy?x . ZyyX;)fyx_)iz

a+h=3 xtx(r+y) =3

a*+b* =5

Vidu 2: Tu h¢ Thay a =x, b= x(xt+y) ta co h¢: {

X +x (x+y)2 =5



Véi x #0 chia ca hai vé ciia phuong trinh thi hai cho x? ta dugc hé:

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

(x+y)2-iz+1:O
X

Bai toan 2: Gidi hé phuong trinh sau:

Loi gidi: BK: x #0

Di nguoc lai quy trinh tim ra bai toan hodc c6 thé giai theo cach sau:

x+y+1-§:() a=x+y
Hé © Y o pgty |
(x+y)2- 52+1:0 b_;
X
o=t
o el la=2, |75
wh-eb+2=0  |b=l |, _1
2
L. a:2© x+y:2@ x =1
Vo, o x=l  |y=l
a—1 2
=5 [w+2y=l | XF
Véi f@{“ ’ @I -3
h=— x=2 y )
2
3

Vay hé c¢6 2 nghiém (1;1),[2;— 5
Nhén xét: Thay hé xuat phat (I) bang hé xuat phat (1) {
nhu trén ta lai thu duoc cac hé méi khac. Chéng han:

1) Thay a =x* +y°, b =xy vao hé (II) ta duoc hé {x4

1 1
2) Thay @ =x+—,b =y +— vao hé (II) ta dugc hé )
X 4 x“+y +—+—2:3

1 X
3) Thay a =x+—,b :; vao hé (II) ta duoc hé {

2

T do6 ta co bai toan sau:

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

GpP- 24120 @) IR

X

a-3b+1=0

Hé tré thanh: {az =552 41 =0

a+b=
a* +b* =5

( Dé thi dai hoc nam 2009-khéi D).

va lam tuong tu

x2 +y2 +xy =3
+y4 +3x2y2 =5

Y+y+—+—=3

Xy

2

x2

y

xy+x+1=3y
(xy+1)2 +x7 :5y2



(x+y)y+1:3y

1
=x+ =— V3 8 C
4) Thay a =x+y,b 5 vao hé (I) ta duoc hé (oo pPy? 41252

5) Thay a =x* +2x,b =y - 2x vao h¢ (1) ta dugc hé

x2 +y2 =3
x +y4 +4xW? - y2)+8x2 =5

a+b+ab=5 .
Vidu 3: Tu h¢ { 242 =5 hé nay c6 nghiém (1;2) va (2;1)
3
AR
Thaya= 'z vab=y'thitacohe: |~ ,
Y
——+)" =5
4x° v’

o y(y2+2x3y+1) =10x°
Bién doi ta duoc hé phuong trinh
eRep 8 y’ (1 +4x6y2) =20x°

Vay ta c6 bai toan sau:
y(y2 +2x°y + D=10x"
y2(1 +4x°y° )=20x6

Dé giai bai toan ndy ta di nguoc lai qua trinh tim ra bai toan.

Bai toan 3: Giai hé phuong trinh: 1

Ae rLA o - =5
Ngoai ra thay a = x+y; b = x-y ta c6 hé¢ méi sau: { sz+ yy)
Chii ¥: Nguoc lai dé tim cach giai cho mot hé khéng mau muec thi trude hét quan
sat phat hién an phu « =/C, v =g, ») ¢6 ngay trong ting phuong trinh hodc xuat
hién sau mdt s6 phép bién doi hang dang thirc co ban hodc phép chia cho mot biéu
thirc khac 0 d€ dua vé hé don gian.
1

x+y-1+ =0
N chi 1A \ A2x +
Bai toan 4: Giai h¢ phuong trinh: ik
+.2x+y =2
x+y+1
Phan tich:
Hai pt ctia hé déu c6 phan chung 1a x+».\2x+»

x+y#-1 5t a=x+y+1b= ! ;6>0
Loi gidi: BK: 2x 4y >0 bat y+i N

He tré thanh l+l:2 ab =1 a =l {le
(=4 = =
¢ tro than @b T a2 b =

Vay hé c¢6 1 nghiém duy nhat (x;y) = (1;-1).




(x + _v)[ 1+ L] =5
Xy

Bai toan 5 : Giai hé phuong trinh: -

+ 3> )[ 1+ ,l =
xT v

] =49

Phén tich: Trudc hét ta thdy hé nay co dang quen thudc 1a hé dbi xtng loai 1, tuy
nhién néu dit an phu theo tong va tich nhu cach thong thudng ta s& gap mot hé kho,
phtrc tap va khong c6 nghiém dep. Nhung sau khi dat diéu kién va khai trién ra ta

duoc
1 1 1
+—+y+—=5 —=
X ) Y . ’ x+x a 4+h =5
1 , va néu dat 1 thi ta dwoc  , _
x2+—2+y2+—2=49 y+—=b a” +b” =53.
Y X y

Pén day ta c6 mot hé quen thudc.
5
x2 +y+)c3y+)cy2 +xy =- Z
Bai toan 6: Giai h¢ phuong trinh:
4, 2 _ 5
x +y +xy(l+2x) =- 2

( Dé thi dai hoc khéi A nam 2008)

5
X+ y+ap(xd +y)+xy =-=

. : 4
Lo1 gidi: HE da cho tuong duong véi 5 :
(x> +y)* +xy = =
4
x> +y=a ,
bat ta duoc hé moi :
xy =b
5 5 o 3, 2
a+ab+b=-= b=-=-a a +a” +—=0 a =0,b =-
az+b:-E a-ia-ﬁf—i-az:-E b:-i-a2 a =- —b=-
4 4 4 4 4 2
Tur d6 ta tim duogc x, y.
. x2+y2+L2+L2:5
Bai toan 7. Giai h¢ phuong trinh : Xy (D)

(xy- 1P =x2- y2+2

( Dé thi HSG tinh Nghé an niam 2013)

#0
Loi giai: DK: {; o



12
x+12 12—5 e +y-—] =
HE (= g ! !
(x2+1Xy2-1) =2xy X+— y-l =2
X y
|
a=x+ —,]a‘ >2
< X © 37 LA Lo \ a’ +b* =5
bat 1 -Khido h¢ tré thanh ~
b :y - ab =2
Y
Pén dy ta c6 hé d6i xtmg loai 1 da biét cach giai.
, AL TA LA A: ~1cAL s a+b| S +1| =4
Vi du 4: Tir mdt hé khong doi1 xing da biét cach giai sau:
a’? +b> =5
Bang cach dat a =2x; b =xl,
Y
2+ 2G4
Ta c6 duoc hé: 9
P 442 =s
2
X

o . L e A o, A ,. 2x3+y(x+l)=4x2
Sau qua trinh bién do1 va rat gon ta dugc hé maéi sau: ) . .
y- +4x” =5x
Ta duogc bai toan sau:
233 + G+ D =4x* ©

Bai toan 8. Giai hé phuong trinh sau: { Syt - 4x0 =7 ()

Loi gidi:

Céch 1: D1 nguoc lai qué trinh tim ra bai toan.

Ngodi ra diwa vao dau hiéu pt(1) la bdc nhat doi véi mét an y, vi vy ta c6 thé rit y
tir pt(1) thé vao pt(2).

Céch 2: Néu x= -1 thay vao (1) khong thoa mén.

2
Giasau x# 1.Tu(l)suyra: y :&A’C)
. 4 4x*Q2- x) x =0
Thay vao (2), ta duge: »*G - 4x*)= TG |Geax e 4 20 +1) =40 - 44 x2)
x =0 x =0

f—1 —1
4x* +8x° +3x% - 26x +11 =0 (x -1)02x - DOx* +7x +11)=0

ll]
2

Vi dau hiéu trén ta c6 thé gidi duoc kha nhiéu hé phtrc tap.

Hay x€ {0,1, } Vay hé da cho c6 3 nghiém ©;0),G;1)



x’ +3x)° =-49 (1)
x*- 8xy+y° =8y-17x (2)

( Dé thi HSG Quéc gia 2004 )
Nhén xét : V6i hé nay, ca hai an va & hai phuong trinh déu kho c6 thé rat 4n nay

Bai toan 9 : Giai h¢ phuong trinh:

theo an kia. Tuy nhién, néu rat y2 tir (2) va thé vao (1) thi ta dugc mot phuong
trinh ma an y chi c6 béc 1:

X 4+ 3x(- x2 +8xp +8y - 17x) =-49 & 24xp(x +1) =2x° +2x% +49x% - 49 (3)
-Néu x=0 thi (1) vo 1.

-Néu x=-1 thi hé trd thanh y* =16= y =4,

2x? +49x - 49

Néu x #- 1&x #0 thitir 3)suyra y =
24x

Thé tré lai phuong trinh (2) ta dugc

2
5 2x> +49x- 49 [ 2x? +49x- 49 2x% +49x - 49
- 8x. + = -17x
24x 24x 3x
2 (22 +49x- 49)" -49 P )
= —+ = < 192x" +(2x° +49x - 49)" =-49.192x
24x 3x

< 196x* +196x° +2205x% +4606x + 2401 =0 < 196x° +2205x +2401 =0

= 196x° +196 +2205x + 2205 =0 < 196x” - 196x +2401 =0
Phuong trinh vo nghi¢m. Vay hé chi c6 hai nghiém (-1;4) va (-1;-4).
Nhén xét: Bang cach thay thé hinh thirc ciia bién trong hé d6i xtmg hodc khong ddi
xung ta da co bai toan mai.
Nhu vay, néu chung ta biét cach tao ra bai toan va dua vao cic ddu bai toan
d3 cho ta c6 thé tim cach giai cua nhimg bai toan twong tu khac.
Giai cac hé phuong trinh sau:

x(x+1)+l l+1
yiy

x3y3 +xy+x2y2 +1 =4y3

=4

a) x2-4xy+x+2y:0
x*- 8)(2)/+3x2 +4y2 =0

2 2 _
2 . y2 _1 4xy+4(x +y )+(x+y)2—7
) 1G+1P G+1P 2 d)
3xy=x+y+1 2x+x+y:3

Vi du 5: Xuat phat tir mot bién doi twong duong
G- 22 :(y+l)3@x3—6x2+12x—8=y3+3y2+3y+1 ®

8



Khi G:3)=0-2) thi (1) ding . Cling vi G =0:-2) thi x*- ' =9 @)
Tt (1), (2) ta duge 2x° +3° - 4x+y =0 B)
Tur (2), (3) ta c6 bai toan sau:
x’ -y’ =9 )
2x* +y* - 4x+y =0 @)

( Dé thi chinh thirc 30/4/2012).

Loi giai: Nhéan 2 vé cua phuong trinh (2) véi -3 16i cong véi phuong trinh (1), ta
duoc x’-3y’-6x"-3y"+12x- 3y =9

Bai toan 10: Giai hé phuong trinh {

o x'-6x" +12x- 8=y +3)" +3y+1 o (x- 2) :(y+1)3 e x-2=y+le x=y+3

Thay vao (2) ta duoc: 2( +3¥ +3° - 4Gy +3)+ y =0
=1 =2
2 +9y+6 =0 < Y X
y=-2=x=1
Nghiém cua hé 1a (x;y) = (1;-2) va (x;y) = (2;-1).
Vi du 6: Xuét phat tir bién ddi trong duong sau:

1:)3y

G-2Y =(G-4)Y o x*- 8x3 +24x2 - 32x =p* - 1613 + 9612 - 256y + 240
Ta nhan thay khi (x;y) = (-4;-2) thi (1) dtng.
Vi (x;y) = (-4;-2) thi x* - »* =240 @),
T (1), (2) ta dugc: 3 - 253 =302 - 4)2)- 4G~ 8)) G,
Twr (2),(3) ta c6 bai toan sau
x* - y* =240 (1)
-2y 32 - 4y2)— 4G - 83) (2)
(Pé thi hoc sinh gidi 0G-2010)
Loi gidi: Lot gidi bai todn nay tuong tu bai toan 5 va dugc thuc hién nhu sau:
Nhén hai vé phuong trinh (2) v6i (-8) Rdi cong v6i phuong trinh (1), ta duoc:

xt - p% - 8x3 #1612 =240- 24x2 + 9612 +32x - 256

Bai toan 11: Giai h¢ phuong trinh: {

o xt - 8x% +24x? - 32x+16 =% - 16> + 967 - 256y + 256
oG- =G ar = [T
Vi y=x+2, thay vao pt(1) ta dugc: x> +3x? +4x+32=0e x=-4= ¥ =-2

Vi y=6-%, thay vao pt(1) ta dugc: x> - 9x? +36x- 64 =0 x =4= V=2

Vay h¢ da cho chi ¢6 2 nghi¢m 1a (4;2) va (-4;-2).

Nhén xét: D4u hiéu dé dua vé hing dang thire 1a trong hé c6 chira cac hang tir sau:

x2 iyz;x3 iy3;x4 iy4

Vi du 7: Xuét phat tir dang thirc sau: G +5® +G- 3¥ =0 bién ddi ta dua vé phuong
trinh sau v2 +u3 - 92 +15v2 =-98- 27u- 75v @)



Ngoai ra ta nhan thay u =3 va v = -5 thay vao (1) thoa min
khi d6 3 +u3 =-98 (2). Ttr (1),(2) ta c6 : 3u? - 5v> =9u +25v. (3)
bat u = x+y; v =x-y. Thay vao (2),(3) ta dugc hé phuong trinh sau:
{ o+ 3xy2 =-49
x2 - 8xy+ % =8y - 17x

Nhan xét : Véi cach xay dung bai toan nhu trén ta dugc nhitng bai toan madi tr
nhirng bai toan don gian ban dau.

g 3xy2 =-49
x2 - 8xy+y2 =8y- 17x

( Dé thi HSG Quéc gia 2004 )

Loi giai: Nhan pt (2) voi 3 r6i cong vao pt (1), ta duoc:
x2 +3xy2 +49 +3x2 - 24xy +3y2 - 24y +51x =0

Bai toan 12: Giai h¢ phuong trinh sau: {

o (x+1)(x* +2x+3)7- 24y +49) =0 = (x+1)[(x+1)2 +3(y- 4)2} =0

x:-]:>yz4v y:-4

{x =-1 . Khi d6 hé c6 nghiém ¢ 1:4)C 1;-4),
y =4

2.3.2. Tir mét phwong trinh tich co bin bing cdich phén tich va bién doi két hop
voi mgt phwong trinh gidi dwoc ta co mot hé moi.
(ax+by+c)f(x;y) =0
g(x;y) =0

S (x;y) =0
. P 5 . o(x:
vO nghiém hoac {g (x:7) =0 giai duoc; g(x;y) duge

+ Cach thanh 1ap hé dang nay { trong d6 f(x;)) duoc

S(xy) =0
g(x;y) =0
ax +by +c =0
g(x;y) =0

+ Co s¢ phwong phap. Phan tich mot trong hai phuong trinh cua h¢ thanh tich céac
nhan to. D61 khi can t6 hgp hai phuong trinh thanh phuong trinh h¢ qua ré1 moi
dua vé dang tich.

chon sao cho {

chon sao cho { giai dugc va thoa mén két hop duge véoi f(x;))

xy+x+y=x’-2y (1)
X2y = yNx-1=2x-2y (2)

Phén tich. RS rang, viéc giai phuong trinh (2) hay két hop (1) véi (2) khong thu
duogc két qua kha quan nén chung ta tap trung dé giai (1).

Bai toan 13: Giai hé phuong trinh {

Loi giai. DK: x =1,y =0
(1) @ yx+y)+(x+y)=x -y o (x+y)(y+1- x+y)=0
TH 1. x+ =0 (loai do x =1, y =0)
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TH2. 2y +1- x =0 x =2y +1 thé vao pt (2) ta duoc
2y +Dy2y- y2y =4y +2- 2y = (y+1)42y =2(y +1)

y +1=0 y =- 1
© o .Do ¥ =20= y =2 Vay hé c6 nghiém (x;y) =(5;2)
J2y =2 y =2

Chii y: Do ¢6 thé phén tich dugc thanh tich cua hai nhan tir bic nhét ddi y (hay ddi
v6i X) nén co thé giai pt (1) bang cach coi (1) 1a pt bac hai an y (hoic x).

e, 1 Cae 1A \ x3+xy2+2y3:O )
Bai toan 14: Giai h¢ phuong trinh {m h=dy? +3y )

Loi gidi:

Tu pt(l)@ (x+yix2 - xy+2y2):O S X=y (xz - xy+2y% >0, Vx,yJ
Thay x = -y vao pt(2) ta c6 : 3/x> (2 1) =4l - 1) 3x

2

=4- 3x2x_ 1 ( Do x =#1 khong phai 1 nghiém )

X

< |3

x“-1

X
xz-l

bat 7 =3 Khi d6 ta c6 phuong trinh: 3% +12-4=0 <= (- Dr2 + 47 +4)=0

=t =1 (do 3t2 +4t+4>0,‘v’tJ

1-45 0 5-1
X 2 T T
yit=1 < =leox*-x-1=0«
Voit=1 x2-1 1+\/§ £+1
X = = y=-
2 2
A A o [1-5 -1 [1+445 A5+1
Vay hé c6 2 nghiém > 5 Ty T
Nhan xét:

Phuong trinh (1) cling c6 thé giai theo phuong trinh déng cip bac ba dbi véi hai an
Xvay.

Cac bai toan twong tu:
N {szy- 4xy? +333 - 20 + 1) =0

ol 4,2 )+2 (ot P ( Bé thi dai hoc khoi A nam 2011)

2) xy+x+y=)c2—2y2 xGx - 7)/"'1):'2)’()"1)

Jx-1+2y-3=3 Jx+2y +Jd4x+y =5

4) 22 +5xy+2y2 +x+1=0 5) (x+yix+4y2 +y)+3y4 =0
X2 +4xy+y? +8x + 6y +11 =0 Jx+2y2 #1- 32+ p+1=0

2.3.3. Phwong phap sit dung tinh don di¢u ciia ham sé
*Co s¢ phwong phap. Néu f(¥) don diéu va lién tyc trén khoang (a;0) va
X, y€(a;b) thi f(x) =f(y) = x=y
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* Cach xay dung phwong trinh va h¢ theo phwong phap nay.

+ Lay ham s6 f(¢) don diéu trén khoang (a;b), u(x;y), v(x;y) € (a;b)
u(x;y) =v(x; )
g(x;y) =0
f)=f)
g(x;y) =0

Vi du 8: Xét ham s6: f©=r" - - v6i t>1. La ham s5 déng bién G:-+=0)
Taco pt: fGx- 6)=()e= x =1

Khi do khai trién pt trén ta c6 mot phuong trinh mai:

(5x-6)2- 2

+ Lay g(x;) sao cho hé { giai duoc trén tap xac dinh cua ching.

+ Lap hé phuong trinh {

1 1
o1 T Jxo1-Rutgon taduge pt sau:

Bai toan 15 : 24x” - 60x +36 - \/5):77+\/% =0

Véi ham sb trén ta thay tiy bién t bang mot biéu thirc chira x thich hop ta duoc
thém cac pt khac nhau nhung c6 cuing mdt cach giai.

Vidu 9: Xét ham s 7@=(1+V*>+2] 13 ham s6 dong bién trén R.

Khi @6 xét pt sau /G +D=/C x) ¢4 nghiém 1a x = 5

Khai trién pt trén ta co pt sau:

Bai toan 16: G+DVx2 +2x+3 +xx2 +2 =-2x- 1.
Vi du 10: Xét ham s6 7@=¢ ++ 13 ham sé ddng bién trén R.
Khi d6 xét phuong trinh sau f Gr+1)= fG-5). Bién d6i ta dugc pt sau:
Bai toan 17: Giai phuong trinh:

Vx+1=x> - 15x% +75x - 131.
Bang cach trén ta co thé tao ra cac phuwong trinh moi.

Cac bai toan tuong tu:

Gidi cac phuong trinh sau:

1) - 3x% - 2x- 1- 3% +3x +1 =0 2) x> +3x% - 33Bx+5 =1- 3x
4
3) x3-2x2+§x-2:J81x-8 4) 0x2 - 28x +21 =/x- 1.

Dbi v6i hé phuong trinh ta ciing ¢ cach xay dung trén ta c6 mot sd hé pt sau
Bai toan 18: Giai h¢ phuong trinh:
Q3-3xW7- x +(By- 20),/6- y=0 @
{(4y+3)\/x3+1-2x3-2y-3=0 @

Loi giai: DPiéu kién: - 1 =x =7,y <6
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Ta nhan thay trong phuong trinh (1) bién x va y dimg ddc 1ap véi nhau va cling
bac. Khi d6 phuong trinh (1) dugc viét lai nhu sau:

@3- 3xN7- x =023- 3G +D)J7- G +1D

Xét ham s () =(3- 30V7-1 ;t <7

Ham s6 lién tuc va dong bién trén ¢ ;7.

Viy (1)9{ F=rG+1)

x,(y+1el o7
Thayy=x-1vaopt(2)tacd: @x- x> +1=2x3 +2x+1
bat Vi3 +1 =u,u =0 pt tro thanh: 2u? - Gx- 1r+2x-1=0
1

2
u=2x-1

*/ Vi u =t suyrax—-\f Vay—-\ﬁ-l

1
X >—
*/Véiu 2X1suyra{ 2 ex=2=>y=l

S x=y+1,

Giai ra ta duoc

xGe- 20 =0

. 3 3
Vay hé da cho co6 2 nghiém Q;l),[ - 7{/;;- ?i/; -1,

et g L2 eyl =3V- 0 ©
Bai toan 19: Giai hé phuong trinh: { m ey =4 VETd o)
Loi giai: Diéu kién: - 4 =x <LyeR

Vé hinh thirc ta nhin thay ngay pt(1) ciing gidng pt cua h¢ trén. O day ta
chon da thirc bién y lam chudn do vy ta bién d6i dua duoc vé pt sau:
233+ =20- xN1- x +/1- x.
Xét ham sb: r©O=2:3+1, tacod £ =612 +1>0,VieRr,
Suy ra f(t) 1a ham dong bién trén R.
W =G0 |
y =1-x
Thé vao (2), ta dugc: V3- 2x ++/1- x =4 +Jx+4
Xét ham s8 gG)=v3- 2x +/1- x- Vx +4 lién tuc |- 41
1 1 1 .
- - 0, ¥xre(- 4;1) am sO i

B2 2 x odxra P x€l- 41 Suy ra ham s6 g(x) nghich
bién trén |- 4:1]. Lai ¢6 g(-3)=4 nén x= -3 12 nghiém duy nhat.
Viy hé d3 cho c6 nghiém duy nhét (-3;2).

X3 - 3x :w/(y- - «/9()/' 1) (D)
1

+x-1=4y-1 @)

Ta c6 g'G)=-

Bai toan 20: Giai hé phuong trinh sau:

Loi gidi: Diéu kién: x»v =1L Tu (2) suyra vy-1-1=0< y =2
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Pt(l)@ x> - 3x :(\/y— 1)3 -3/y-1.
Xét ham sb rG)=x> - 3x, x =1 13 ham lién tuc va dong bién trén [1;+0o0)

f&)zfﬂbhl)c>x:

Khido (1)= {x,\/ﬁe[lﬁoo) y-1

Véi x =J»- 1 thay vao (2) giai dugc x =1; x= 2.

Vay h¢ co nghiém (1;2); (2;5)

Bai toan 21: Tim tat ca cac gia tri cia tham sé6 m dé hé phuong trinh sau c¢6

n ) x3-y3+3y2-3x-2=0 @
nghl@m thyc : {xz +\/1- X2 - 3\/2y- y2 +m =0 @)
e ey A ) -1=x<l1
Loi gidi: Diéu kién: { 0<y <2

Bién ddi (1) = »* - 3x=Gr- 1P - 3Go- D
Xét ham s6 r@=c3- 3¢ ¢ 1@ =32 - 3 <0, vre[- 1]
Nén f(t) lién tuc va nghich bién |- 1;1].
f=rG-D
x, (- e [- 1;1]
Thay vao (2) ta cé: pt: 2v1- x2 - x2 =m (3)

Xét ham s§ e@=2vi-7- 1 tefo;1] ¢ g'O=

Khi do O {

o x=y-le y=x+l

-1
Vi-t
Suy ra g(t) 12 ham s lién tuc va nghich bién [0;1].

Tap gia tri ctia ham sb g(t) 1a |- 1:2]. Vay hé co nghiém khi va chi khi pt(3)
c6 nghiém trén |- Ll]e -1<m <2,

-1<0;

¢ =2007 - ——

Jyi-1

Bai toan 22: Chirng minh h¢ ; c6 diing 2 nghiém x>0,y >0

¢ =2007 - ——
i Jxi-1
x-1>0 X € (-00;-1) U (1;+0) x>0 x>1
And . Do nén
YE (- o0;-1) U (1;400) y>0

y>1

Lo1 gidi: DK:
{yz -1>0

v Y

X
\/xz-l_e yi-1

X

14 X v o x y
Trieve haipttadugec € - ¢ =~ > <¢
\/x -1 \/y -1

Hay /(x) =/ () véi f(t) =¢ - ﬁ,te (1; +20).

\ z 1 : , ,
) =e+ (- DJr-1 >0, 1€ (l+0)= f(1) dong bién trén (1;+0)

Boi vay f(x) =f(¥) © x =y thé vao pt thir nhét ta duoc
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e =2007 - ——X o " +
x -1 x -1

- 2007 =0 & g(x) =0

Vi g(x) =e’ +—= 1 - 2007,x € (I;+00)  Ta cod
x -

g =e-— L g =e s 2D
(" - INx - 1 (- - 1

Suy ra £'(x) d6ng bién trén (1;+0), g'(x) lién tyc trén (I;+%) va co
limg'(x) =- o, lim g'(x) =+ pgn g'(x) =0 ¢6 nghi¢m duy nhat x,€(1;+00) va
g'x)>0= g'x)>g'(x,) = x>x,.g'(x)<0e= I<x<yx,

T BBT cua €(X) ta suy ra pt g€(x) =0 ¢6 ding 2 nghiém x€(L;+%), Vay
hé phuong trinh da cho c6 ding 2 nghiém duong.
Chu y : V&1 hé sau thi cach giai trén khong con dang nira

>0, Vx € (1;+x)

x- =y 0
x y PK xy #0
G- 49)X2x- y+4)=-36 @)

1

A X ' 3 A \ A A (4 r
Néu xét ham s /O=r- 5= fQ):1+t7>0 nén ham s6 dong bién V¢ #0 do do

t
SG=1()e= x =y thi 1a sai vi tinh chit nay chi dang trén timg khoang khoang xac
dinh

Vi vay ta phai bién doi twong duong dbi vai pt trén nhu sau:

X =
(x- yXx2+y2+xy+x3y3)——0@ ) D) Y
2 2 3.3.
XT+y +xy=-x"y

A \ L2 x=2= y=2
V61 ¥ =V thay vao pt (2), tacd " +4x-12=0= v =6
Voi x2 +y? +xp=-x33 >0= xp<0
Mit khac pt(2) = 2x2 +4y2 - 9xp +4x - 16y =-36 = 2Gc+1P +4( - 2 - 9xp =-18
Do xy <0 Nén pt trén vd nghiém. Vay hé da cho c6 2 nghiém (-6;-6) , (2;2).
Cac bai toan tuong tu:
1) Tim tat ca cac gi tri ciia tham s6 m dé hé phuong trinh sau c6 nghiém:
- 12x- 2 +6v2-16=0
) {4x2 #2V4- x2 - 54y y2 em=

X Dé thi HSG tinh Ngh¢ an nam 2012)

2) x% - 3x :(y- 2Xy+1)
(x+y)\/x2- 4x+5+ G- 2)\/x2+y2+2xy+1 =0

3) xyz[\/x2+1+1] :3w/y2+9 +3y
Gx - l)\/x2y+xy- 5- 4x° +3x3y— 7x =0
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4) 3x% - 2x- 5+2x\/x2 + :2(y+1)\/y2 +2y+2

X2 +2y% =2x- 4y +2
2.4. HIEU QUA CUA SANG KIEN KINH NGHIEM POI VOI HOAT PONG
GIAO DUC, BAN THAN, PONG NGHIEP VA NHA TRUONG.
2.4.1.Két qua thuc nghiém :

| Diem TB Diém kha Piém giéi | Pat yéu ciu
Lép | Sisé| (5dén6,4) | (6,5dén7,9) | (tir 8 tré 1én)
SL | % | SL | % | SL| % | SL | %

12C9 | 45 18 40 15 33 6 13 39 87

12C12 | 45 16 36 17 38 7 16 40 89

2.4.2 Két qua chung:

Sdng kién kinh nghiém cia téi da gidi quyét dwoc nhitng vin dé sau:

- Gitp hoc sinh ¢6 cai nhin téng quét va c6 hé thong vé hé phuong trinh dai
s, tir d6 o ki ning giéi thanh thao cac bai toan thudc chii dé nay va hon thé hoc
sinh khong con cam gidc e s¢ khi gap hé phuong trinh.

- Tao cho hoc sinh c6 thoi quen tong quat bai toan va tim ra bai toan xuét
phat, biét duoc bai toan trong cac dé thi do ddu ma c6 va nguoi ta di tao ra ching
bang cach nao.

- Thong qua viéc tim ra bai toan géc, viéc téng quat bai toan, viéc tao ra bai
toan moi, dan dan hinh thanh cho cac em kha nang lam viéc doc 1ap, sang tao, phat
huy tbi da tinh tich cuc ctia hoc sinh theo dung tinh than phuong phap méi cua Bo
Gi4o duc va Dao tao. Diéu quan trong 13 tao cho cac em niém tin, himg thi khi hoc
tap bd mon.

Pé tai nay di duoc ban than toi va cac dong nghiép cung don vi ap dung
trong qué trinh day hoc, dic biét 1a trong qua trinh boi dudng hoc sinh gidi va 6n
tap cho hoc sinh chuan bi thi vao cac truong Pai hoc va Cao déng. Qua thuc té
giang day chuyén dé nay toi thay cic em hoc sinh khong nhimng nam vimg dugc
phuong phép, biét cach van dung vao cac bai toan cu thé ma con rat hung tha khi
hoc tap chuyén dé nay. Khi hoc trén 16p va qua cac 1an thi thir dai hoc, s6 hoc sinh
lam duoc bai vé giai hé phuong trinh cao hon han cic nim trudc va tot hon nhiéu
s0 voi cac em khong duoc hoc chuyén dé nay.
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3. KET LUAN, KIEN NGHI
3.1. Bai hoc kinh nghiém

Qua qua trinh ap dung sang kién nay t6i thay dé co thé dat dugc két qua cao gido
vién can luu y mot s6 van dé sau:

- Danh thoi gian dé nghién ciru tai liéu SGK, SGV va tai liéu tham khao.

- Gido vién nén khai thac van dé ¢ nhi€u khia canh khac nhau dé cung c6 va ren
luyén kha nang tu duy hoc sinh.

- Khong chi dung lai & viéc tao ra cac h¢ phuong trinh mdéi gido vién co the khai
thac thém vé cac van dé khac cia todn hoc nhu tao ra phuong trinh, tao cac bai toan
hinh hoc phang,...

3.2. Két luan

Sau mot thoi gian nghién ctru va dugc sy gitip do dong gop ¥ kién cia dong nghi¢p
dé tai hoan thanh véi mot s6 uvu nhuoc diém sau:

3.2.1 Uu diém

- Sang kién da dat duoc nhimng yéu cu dit ra & phan dat van dé.

- Tim hiéu va dua ra hé thong bai tip twong ddi day du co 101 giai chi tiét.

- Phan 16n bai tap dua ra phi hop véi trinh d6 nhan thirc ciia hoc sinh khé - gioi
THPT. Bén canh d6 dé tai dua ra bai tap kho danh cho hoc sinh gioi.

- Gitp hoc sinh c6 nhing bai tip twong tu dé phat trién tu duy.

3.3.2 Nhwoc diém:

- Hé théng bai tp chwa phong ph.

- Chua khai thac sau cac van dé dit ra

3.3.3 Hwéng phit trién

Do thoi gian thyc hién dé tai c6 han nén toi chi dua ra dugc mot sb bai toan dé
1am sang t6 ndi dung cua dé tai. Toi s& cd gang danh nhiéu thoi gian nghién ctru
hon nira dé b sung thém bai tap 12 ngudn tai liéu cho ban than va dong nghiép
trong qué trinh day hoc.
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3.3. Kién nghi
Véi tu tudng luén hoc hoi cau tién bo, hoan thanh tét nhiém vu gido duc va
mong mudn gop sttc cho su nghiép gido duc. Vay kinh mong quy thay (cd) gop ¥,
b6 sung dé dé tai ngay mot hoan thién hon va c6 tac dung hon nita trong qué trinh
day hoc.
Thanh Hoéa, thang 3 ndm 2016

To1 xin cam doan day la SKKN cua minh viét,
khong sao chép ndi dung ctiia nguodi khac

Ngudi viét: Luu Thi Minh
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