1. MO DAU

e Lido chon dé tai

Trong cac dé thi Pai hoc nhitng nim gan déy, chii d& hé phuong trinh dai s6
ngay cang da dang va kho hon. Pay 1a cau phan loai hoc sinh kha va gioi, vi thé
hoc sinh dai tra, trung binh khong dam hoc , 6n va luyén cha dé nay. Nguyén do
1a, chu dé hé phuong trinh tuong ddi da dang véi nhiéu phuwong phap giai, voi
luc hoc ban than, cac em khong ddm hoc va ngai hoc. Hon nira, thoi lugng phan
phbi chinh khoa cho “Mot sé vi du vé hé phuong trinh bac hai hai an” trong Dai
5O 10 la tiét 38-39 (ghép voi © Cau hoi va bai tap 6n tap chuong III’), c6 thé noi
1a rat it va mot dén hai tiét tu chon dé luyén tap thém ciing van con lam cac em
bd ngo, s¢ sét voi chu dé hé phuong trinh. bé giip cac em tu tin, t1ep can va
nang cao nang lyc giai toan chit @& hé phuong trinh, t6i da nghién ciu va viét
sang kién kinh nghiém voi dé tai “M@ét sé kinh nghigm phdt huy tinh sing tao
cho hoc sinh dai tra l6p 10 nhdn dién cach gidi, sang tao hé phwong trinh co
yéu té dong bdc va phdt trién bai todn méi”.

® Muc dich nghién ctru

Gitp hoc sinh nhan dang, giai duoc cac hé phuong trinh co yeu t6 dong bac,
sang tao thém ngudn bai tap thudc dang nay, khai thac va phat trién thanh dang
khac cta hé phuong trinh. Budc dau tiép can da dang véi chi dé hé phuong
trinh.

Boi dudng cho hoc sinh cac ki ning cta toan hoc, ning cao ning lyc tu duy,
sang tao cua ban than trong hoc todn noéi chung va nang cao kha nang giai bai
toan hé phuong trinh trong cac dé thi Qudc gia néi riéng.

e Pdi twong nghién ciru

Céc hé phuong trinh c6 yéu to dong bac (dang cap): c6 phuong trinh dong
bac, hé dong béc, hé quy duoc vé dong bac. Mot sé hé phuong trinh béc hai, h¢
c6 phuong trinh bac cao, ¢ can thirc ap dung duoc cach giai cta hé co yéu tb
dong bac.

¢ Phwong phap nghién ciru

Dé nghién ciru va viét dé tai, toi da sir dung cac phwong phép sau:

- Phuong phép diéu tra khao sat thuc té va thu thap thong tin, dam thoai, van
dap ( nghién ctru phan ph01 chuong trinh, 14y ¥ kién cta gido vién va hoc sinh
thong qua trao doi truc tiép).

- Phuong phap nghién ctru xay dung co so li thuyét ( nghién ctru cac loai tai
liéu su pham, chuyén mén lién quan den dé tai. )

- Phuong phép thdng ké va xu 1i s6 liéu ( tién hanh thyc hién dé tai trén mot
so 16p giang day, phan tich va danh gia két qua dé tai qua viéc thong ké va xir li
s liéu bai kiém tra).



2. NOI DUNG SANG KIEN KINH NGHIEM

2.1. Co s6 li ludn ciia sang kién kinh nghiém.

Toan nghanh giao dyc hién nay dé va dang thyc hién nhiém vu hoc tap va
giang day voi phuong phap day hoc tich cuc ldy ngudi hoc 14 trung tam. Cac em
hoc sinh t1ep thu tri thirc, phat trién ban than trd thanh cha thé tich cuc, sang tao.
Cac em biét vuot qua kho khan, su thiéu tu tin( s¢ sai), hung tha tlep can tri
thtre, biét dua trén kién thirc da biét, tim hiéu, khai thac, sang tao tim ra nhirng
van dé méi. Cac em co6 kha nang tu hoc, tu nghién ctru va tim ra kién thirc dua
trén nhitng ki nang todn hoc nhu dic biét hoa, tuong tu hoa, khai quat hoa,..

2.2. Thue trang vin dé trude khi ap dung sang kién kinh nghiém.

Qua thuc tién hoc tap va giang day, ban than toi thdy chu dé hé phuong
trinh ¢ yéu t6 dong bac tuong dbi dé tiép can dbi véi hoc sinh dai tra 16p 10,
nhung do chu quan cac em thay dang toan hé phuong trinh dai s6 da dang, dé thi
cau hé phuong trinh twong d6i kho nén cac em khong c6 y dinh tiép can chu dé
nay va bo qua ludn chu dé hé phuong trinh c6 yéu td dong bac. Néu 1am, cac em
cling dung lai & nhitng bai toan don gian, ap dung may moc, chua linh hoat,
chua sang tao khi hoc nén khong thé két ndi dang toan hé phuong trinh c6 yéu td
ddng bac véi cac dang khac cta hé phuong trinh.

2.3. Cac sang kién kinh nghiém hoic giai phap da sir dung dé giai quyét
van dé.

2.3.1. Gidi phdp té chirc thwce hién

- B6 sung, hé thong cac kién thiic co ban, lién quan ma hoc sinh can st
dung.

- Yéu cau hoc sinh nhan dién dang toan thong qua vi duy, phan tich hinh
thanh phuong phap giai.

- Pua ra cac bai toan moi dé hoc sinh cung c6 kién thire va ki nang. Hoc
sinh phan tich, trinh bay 1o gidi. Huéng dan cac em hinh thanh, sang tao bai
toan tuong tu.

- Ap dung ki nang dic biét hoa, huéng din cac em sang tao bai toan mai.

- Thyc hién nghién ctru va tng dung vao thuc tién giang day 61 chia ndi
dung thanh ba phan day cho hoc sinh vao ba budi, mdi budi ba tiét.

2.3.2. Nhén dién h¢ phwong trinh c6 yéu té dong bic.
1. Phwong trinh cé yéu t6 ddng béc (ding cip )
Phuong trinh c¢6 yéu t6 dong bac (d6ng bac n) 1a phuong trinh c6 dang

n n-1_1 n-2_2 1 .,n-1
a”x +Cl lX y +Cl 2X y +. +axy

+a,y" =0

Thuc hién cach giai theo cac budc:

Budc 1: xét x = 0 (hodc y = 0) thay vao phuong trinh kiém tra tryc tiép va
két luan.



Budc 2: xét x #0 (hodc y #0), dit y = tx,chia hai vé cta phuong trinh cho
x" ( hodc y"), giai phwong trinh an ¢, tim duoc y theo x.

Vi du 1. Phuong trinh x* +2x” +x’y+8y° =013 phuong trinh dong bac
(dang cap) bac 3.

Khiy =0thix =0,

Khi y #0 dat x = ty, phuong trinh c6 dang x° +2x°t* +x’t +8x’t =0

e X8 +2° +1+1=0) = 8 +2° +t+1=0) = (t+2)(F-1+4) =0  =-2
hay x = -2y.

Vi du 2. Phuong trinh 2x* +3x*y- 2x)? - xp° - 2»* =0 13 phuong trinh dong
bac ( dang cap) bac bon.

Khix =0thiy = 0.

Khi x #0dat y = tx, phuong trinh c6 dang 2x* +3mx* - 2¢2x* - £x* - 2¢*x* =0

e x'(2+3t-27- - 2t") =0 & 2+3t-212- 1 - 2t* =0
e (t- Dt +1)(-1° - t- 2) =0 ( dung may tinh Casio fx-570VN PLUS tim nghiém)

1 3 . .
et =1Ut =- 5 (phuong trinh dong bac bac bon viét duge dudi dang (x - y)(x +

20)(-y-yx - 2x7)=0). Ta cox =y YUx=-2y.
2. H¢ phwong trinh dong bac (dang cap)
Pk (X, )7) :Cl

Qk (.X, y) :cz

k
thirc bac k, khong chira thanh phan nhoé hon béc k: P*(x,) =) px"'y' ; 0" (x,)
i=0

la hé c6 dang (¢.c, €R) | trong d6 P*(x,y), O"(x,y)1a céc da

q . .
=>'qx""y'(p.q €R.

i=0
Cach giai.
e Xetx =0 (hodcy = 0), im cac nghiém dang (0;y)( hodc (x;0)) cua
hé (néu co).
e Xétx #0.Dity=1x (=1 :f ), dua hé vé dang

{Pk(x, ) =c _ rkpk(z,l) = (1)
O (x,x)=c, [¥'Q'(t.D)=c, (2)
Tim duoc ¢ thay vao ( 1) hodc (2) tim duoc x, tir d6 ¢ y.

x*- 2xy+3y> =9 (1)
2x7 - 13xy +15y* =0 (2).

Suy ra ¢,P*(t,1) =¢,0*(1,1) 1a phuong trinh an 1.

Vi du 1. Gidi hé phuong trinh

Gidi.
e Xcétx = 0 thay vao (2) dugc y = 0, thay vao (1) khong théa man.
o X¢étx=0. Baty = tx, phuong trinh (2) c6 dang
2x7- 13 +156°x =0 x*(2- 13t +15¢°) =0 = ¢ :;uz :i, Do do v :ngy :%x.
. 2 :
V61 y =3% thay vao (1) taco x> =9 « x =43. Khi do (x; y) = (3 ; 2),(-3; -2).



o1 \ . 222_5 D n
V01y—5x thay vao (1) ta co * X SR Khi do (x; y)—(\/—,\/z),

I
NN

H¢ da cho c6 nghiém 1a (x; y) = (3 ; 2), (-3 ;-2), (%;% ), (- % %)_
(x- y)(x*+y*) =13 (1)

Vi du 2. Giai h¢ phwong trinh 1(x+y)(x2 - ) =25 (2).
Giai.
3 =

3
e Xéty =0 hé tro thanh {’2 . Vol

Y (t- 1) +1) =13
Y (t+1)(t - 1) =25.

(t- D@ +1) _13
(t+D)(-1) 25

e Xéty=0. batx = ty, hé trd thanh 1

Chia tuong tng cac vé cta hai phuong trinh ta dugc
2 2 2 3
€ 25(7 +1) =130+ &2 1202- 261 +12 =0 e 1 =2 U1 =2

. 2 2 \ . .
Vo ¢ =3 hay x =37 thay vao phuong trinh (1) taco y’' =-27e y=-3= x=-2.

Vay (x;y) = (-2 -3).
. 3 3
Vi ¢ =5 hay x =Y thay vao phuong trinh (1) taco y’ =8 y =2= x =3. Viy

(x;y)=0;2).
H¢ da cho co nghiém Ia (x ; y) = (-2 ;- 3), (3 ; 2).
Chu y. Trong thirc hanh ta viét 6 dang sau nhanh va gon hon :
Tuw X #Y,X #= ¥, nhdn chéo cac vé cua hai phwong trinh ta co :
25(x- p)(x* + %) =13(x +¥)(x* - ) < 25(x* + ) =13(x+ )’ = 6x7 - 13xy+6y° =0
< (2x-3y)3x-2y)=0< x =§y Ux Z%y.
3. Hé quy vé dong bic

, P"(x,y) =a ,
a. Hé co dang 0 ( y) R (xy) trong do a #0, m + n = k.
X,y) = X,y

Cdch I: Khi d6 rat dugec mot phuong trinh dang cap bac k bang cach thé
phuong trinh thir nhit vao phuong trinh tht hai cia hé . Tim duoc x theo y, thay
vao phuong trinh thir nhat tim duoc y, tir d6 tim dugc nghiém cua hé.

Cach 2: Xét x = 0 (hodc y = 0) thay vao hé tim nghiém dang (0, y)( hoac
nghiém (x; 0) ). Xét x =0, dit y = #x thay vao hé. Chia twong tng cac vé cua hai
phuong trinh trong hé dugc phuong trinh an ¢, tim ¢, tim x va suy ra y.



B (x,y) =B (x,)
Of (x,) =0/ (x,»)’
Cach giai. Nhu cdch 2 muc a.

b.Héco’dang{ VOoik-g=m-n;m, n, p, geN .

2 2
Vi du 1. Gidi hé phuong trinh {zf S 12)+y —
X +xy-3y° =x-2y.
( Trich “ 90 d& thi thir Toan tap 2 - Gia su truc tuyén .
Giai. H¢ phuong trinh da cho twong duong véi
2x* - xy+y° =-x+3y(1)
{xz +xy-3y> =x- 2y.
Nhén chéo cac vé cua hai phuong trinh lai voi nhau ta dugc
(227 - xy+y7)(x 29 )=(x +xy- 3y7)(-x+3y)
e 3x’ - 7x’y-3x° +7)° =0

X =y

e (x- P)(x+y)Bx-Ty) =0 |x=-y |

e=l,

L3

V6i ¥ =V thi (1) & 24° - 2x =0 = x =0Ux =L. Khi d6 (x; y) = (0; 0), (1I; 1).

Véi X="Y thi ()= 4x° +4x =0 x =0Ux =- 1. Khidé (x;y) =(0; 0), (-1; 1).

86 , 2 7.3
Véi X——y thi () < —9x N =0 x OUX_— Khi d6 (x; y) = (0; 0), (43 43
Heé da cho c6 nghiém (x; y) = (0; 0), (1; 1), (-1; 1), (473 j:))

x’+4y =)’ +16x

Vi dl.l 2. Giai hephu’o’ng trinh 11 +y2 =5(1 +x2).

N X0 =4 ) ()
Giai. Hé phuong trinh da cho twong duong vo1 | , _ ,
y -5x" =4 (2).

Thé hé s6 4 & (2) vao (1) taco x*- y* =()* - 5x°)(4x- ¥)
o 21x° - 5x°y - 4xy” =0

< x(Bx+y)(7x-4y)=0< |y =-3x

4
Véi x =0 thi hé ¢ dang{ Y ® )y =4e y=8 Viy (x;y)=(0;2), (0; - 2).

+y' =5
Xt - 12x =-27%° +16x 28x(x* - 1) =0

) o x'=lex=H,
¥ =5(1+x%) 4(x”-1)=0

Véiy = 3x thi hé co dang{

Vay (x;y) = (1; -3), (-1; 3).



64 . 74 279 , 46
——y tdy=y+—y |y +_y=0
. 4 ., 343 7 343 7
Voi x = —y thi hé¢ c6 dang i © yeo,
’ 1+ =51+28 12 3oy
Y 29”7 29”7

Vay hé c6 nghiém (x; y) = (0; 2), (0; -2), (1; -3), (-1; 3).
- =2(4 1
Vi du 3. Gidi hé phicong trinh xe iy =24xnly) 0
x-3y =6 (2).
Phan tich: V¢ trai cua (1) ¢6 bac 3/2, vé phai cta (1) ¢6 bac 1/2.
‘ ‘Vé trai cua (2) c¢6 bac 1, v€ phai cia (2) c¢6 bac 0. HE thudc

dang quy v€ h¢ dong bac a.

Giai.

biéu kién x =0,y =0.

. . -3

Thé hé s6 2 =x3—y tor phuong trinh (2) vao phuong trinh (1) ta duogc

(phuong trinh dong bac bac 3/2):

xx- yfy =x_33y(4\/§+\/;)

o Jx(x+fxy - 12y) =0
o Jx(x-3y)Wx +4y) =0
Vx =0 x =0
o \/;-3\/;:0@ x:9y
Jx+dfy =0 |¥=y=0.
Véix = 0 thitu (2) suy ray = - 2( loai).
Véix =9y thitt (2)suyray =1,khidox =9.
Véix =y = 0 thitr (2) suy ra 0 =6 ( loai).
Vay hé c6 nghiém la (x ;7 y) = (9; 1). ,
. Nhan xét. Phan nhdn dién ,vd thuq hién cdch giai hé phuwong trinh co yéy
t6 dong bdc, hoc sinh dai tra khoi 10 tiép can mét cach tr nhién, thuc hién tot
bai giai, cac em ty tin va hoan toan chu dong tiép nhdn kién thirc.
Bai tap tu luyén :

Bai 1. Gidi hé ph AT
a1 1. Guai ne phuwong trin ¥ +2ap- 27 =1,
(Péap s6 : () =D, (- L-1)),

. o X =T
Bai 2. Giai hé phuong trinh

2x°y +3xy” =16.
(Pap s6 : () =(1;2)).
X’ +8y° - 4xy” =1

Bai 3. Giai hé phuong trinh
P & 2x* +8y* - 2x- y =0.



( Bé dé nghi Olympic 30/4/2009).
. 1 1 3 1
ap s0 : (5») =(150),(0,2),(55), (=3 5=
(Dap SO . (x,y) (a )9( 52)( 2) (%/E 2%))
2x*+y° - xy+x =3y

Bai 4. Giai hé phwong trinh
P J x2-3y2+xy—x- 2y.

(Dap s6 : (x:¥) =(0;0),(1;1),(- 11)(43 43))

X H+xy+y’ =3
Bai 5. Giai h¢ phuong trinh {x’ +y° 31

x3 +y3 7 .
(Dap s6 : () =(-2:1),(2:- 1), (1:-2).(- 1;2)).

. oo s Xy =200
Bai 6. Giai h¢é phuong trinh

2y +x =3xy.
11 4 11- 4-
(Pap s6 1 (x:3) =(0:0), (1:1),( +F +9f 8@; g/ﬁ))-

o L P8 =yiely
Bai 7. Gidi hé phuong trinh - 3y% =6,
L 4 4
(Pap so : (x;») =(3:1),(- 3;- 1), (- 1\2_ %) (ia %) )-

‘s e . 5x2'3)’—x'3xy
Bai 8. Gidi hé phuong trinh o =y 3y
(Trich dé thi thtr Pai hoc nim 2013-Truong THPT Chuyén Amsterdam
Ha Noi.)
. 11
(Dbap so : (x5») =(0;0),(- 1 1),(5;5)).

Bai 9. Gidi hé ok - X +2y" =xy+2y
a1 9. Giat ne phuong trin

P & 2x° +3xy” =2y +3x%y.
(Pép s6 : () =(0,0),(1;1)),

2.3.3. Mt 56 cdch sdng tao hé phwong trinh cé yéu té dong bic
1. Tir m¢t nghi€ém chon trude ciia hé tao ra cac phwong trinh trong hé¢.
x=-1 X’ +2y° =15

y=2 Do y = -2x nén trong khi

Vidu 1. Voi { ta co {

3’y +xpt -y’ =-6.
. A \ A ; re g =2 \ 3 2
giai hé ta s€ gidi mot phuong trinh bac ba an ¢ (véi ¢ = ), phuong trinh nay c6

nghiém dep ¢ = -2. Vay ta c6 bai toan sau.
X’ +2y° =15

Bai toan 1. Giai hé phuong trinh
°p & {3x2y+xy2 -y’ =-6.

Giai.



3

2y
Xétx =0, h¢ da cho tr¢ thanh | ~ | 6@ Yeo |
- y —-

Xét x # 0, trhé da chotacd: 2(x’ +2y°)+53x°y +xp” - »*) =0
o 2x - Y +15x%y+507 =0 © - ( Yy 452 ) +15( VY42 =0 datt_ , khi do co:

t=2
-G H5 41542 =0 @ ((+2)(-+Tt+]) =0 | 74/53
t= .
2
Vi y = tx thi phuong trinh thir nhat trong hé trd thanh x* +2£x° =15
, 15 15
S X = & x =3 .
1+2¢ 1+2¢
Vay ung véi ba nghiém t tim duoc ¢ trén thi hé da cho c¢6 nghiém la

J_ 7++/53
2

13 15( 13 15( )

53 )( 53 )
31+2(7';/§)3 142 ‘F 2(7+;/§)3 1+2(7+£/§)3

(x:0) =(- L2).(

Nhan xét. Khi tao hé déng bac bac ba tuwr mot nghiém da chon cua hé thi
phuwong trinh dn t thu dwoc luon giai dwoc nghiém, do do ciing tim duwoc tdt ca
cdc nghiém cua hé.

i oo [x=3 XXy +y’ =l

Vidu 2. Tuong tu, vo1 { _, taco y , . :

y=2 X y+2xy +y =-2

Ta c6 bai toan sau.

N o Xy =
Bai toan 2. Giai hé phuong trinh | .
X y+2xy +y =-2.

Chii y. Pé tao ra hé phirong trinh c6 yéu t6 dong bdc ccfn xdy dung cac
phuong trinh trong h¢ sao cho do chénh léch vé bdc ciia méi s6 hang tirong ing
& cdc vé cia hai phirong trinh trong hé la bang nhau.
x=-1 , ¥ +2x7y =3 (1)

_, tacoy, .,
y =2 x*+yt+x-8y =0 (2).
Tt phuong trinh (1) ta xy dung (2) khong c6 he s6 tur do, bac cua mdi sb

hang twong Gmg & cac vé ctia hai phuong trinh c6 do 1éch bang nhau 13 mét béc.
Ta c6 bai toan sau.

Vidu 3. Véi {

s oz i L2ty =3 ()
Bai toan 3. Gidi hé phuong trinh  ,
X +y +x-8y=0 (2).
Phan tich.
0=3
y* - 8y =0.
Véi x #0, dat y= tx thay vao hé duogc

Vo1 x = 0, hé tro thanh { Vay h¢ khong c6 nghiém dang (0; y).



X420 =3 o x*(1+2¢) =3

{ {x4(1+t4) =x(8¢- 1).

Chia twong tng cac vé cia phuong trinh thi hai cho phuong trinh thir
1+¢t* 8t-1

1+2t 3

o 3t*+3 =16t +6¢- 1

o 3t - 167 - 6t +4 =0

e (t+2)(3 - 617 - 4t+2) =0

t=-2
3 -6t7-4t+2=0 (1)

Phuong trinh (1) khoé khan trong viéc tim nghiém ding.

Nhan xét. Nhuw vdy , khi tao cdc hé phwong trinh cé yéu t6 dong bdc, can
luu y tao phuwong trinh an t ma fim dwoc tat ca cdc nghiém cua no. Néu chon
phirong trinh béc cao dn t (bdc ba, bic bén,...) ¢6 nghiém vo ti thi nén chon t la
hai nghiém vo ti cua mot phwrong trinh bdc hai. Ta co thé tham khdo cdch tao hé
phirong trinh c6 yéu té dong béc tir phirong trinh bdc cao sau.

2. Tir phuwong trinh béc cao giai dwgc tao hé phwong trinh cé yéu td
dong bac.

Vi du 1. Mubn c¢6 hai nghiém vé ti ¢ trong phuong trinh béc cao, ta 1dy
chung 1a nghiém tr phuong trinh bac hai c¢6 nghiém vo ti sau 4¢* +6¢- 1 =0, sau
d6 ghép tam thirc bac hai 47° +6¢- 1 nhan véi nhi thire bac nhat, tam thtrc bac hai
khac,....Ttr d6 tao ra cac phuong trinh bac ba, bac bon an ¢ gidi dugc cac nghi¢m.
Chang han, phuong trinh (4¢> +6¢- 1) (¢ +1) =0

o 4 +10£7 +5t- 1 =0

ot +1 =t +4£ +107% +5¢

o H+1=t(£ +4* - 10t +5)

1ad 14:1 =3 +4tzl_ T0r+3 =)’ (datbang y’, do bac ctia mau thirc va tir thirc
hon nhau ba bac.)
t=y'(t" +1)
1= +46% - 101 +5).

xt+'xt +x- 8tx =0

nhét ta ¢

(=4

Ta co {

) he X T Ta c6 bai
atx =ty,taco hé a c¢d bai toan sau.
) b TxXP +4xPy- 10x° +y° =1,
e r ? A N\ x4+y4 :x

Bai toan 1. Giai hé phuong trinh 7 | ) .
x +4x“y-10xy” +y” =I.
Vi du 2. Phuong trinh (47> +61- 1) (41° +22¢ +39) =0
< 16" +1126° +284¢ +212¢- 39 =0
e 176 +1126° +2841° +212t =39 +¢*
o (176 +1124 +284t +212) =39 +¢*



t 1
(=4 =
t* 439 17£ +112¢° +284t +212
va tir thirc hon nhau ba bac.)
t =y (t* +39)
1=y° (176 +112¢° + 2841 +212)

{yt =(yt)* +39y*
=

=)’ ( dat bang y’, do bac ctua miu thirc

Tac(){ (v #0)

1 =17(yt)* +112p.(yt)> +284)7.(vt) +212)°.
. R {x =x*+39y*
Datx =1y,tacohé = ; 5 5 ;
1=17x" +112yx" +284y"x +212y".
Ta c6 bai toan sau.
x =x*+39y*
1=17x° +112yx* +284y*x +212)°.

Nhan xét. Khi gidi bai todn 2, hoc sinh phdi gidi phwong trinh an t ( chi
c6 nghiém vo ti) 16t* +1126 +2841> +212¢- 39 =0 (*). Hoc sinh can sir dung mdy
tinh Casio (Fx-570VN PLUS) dé tim dwoc nhédn tir (48 +6t- 1) ciia vé trdi (*).
Thuc hién trén may tinh Fx-570VN PLUS theo trinh ty sau :

Bai toan 2. Giai hé phuong trinh {

16/ ALPHA /) / xB/4/+/112/ ALPHA/ )/ x"/3/+/284/ ALPHA/ ) /x*/+/212/
ALPHA/) /-/39/ ALPHA/CALC(SOLVE)/0

(dé dwoc phurong trinh 16t* +112¢6 +2841> +212¢- 39 =0 )

SHIFT/ CALC(SOLVE)/(-)/9/=

(cho may tinh cho nghiém t~-7,026348198 )

ALPHA/ ) /SHIFT/RCL/(-)/

( dé gan nghiém t trén cho bién A)

16/ALPHA/ ) /x"/4/=/112/ALPHA/x"/3/+/284/ALPHA/ ) /x?
/+/212/ALPHA/ ) /-/39/ALPHA/CALC(SOLVE)/0

( dé nhdp phwong trinh 16¢* +1127 +2841> +212¢- 39 =0 vdo mdy)
SHIFT/CALC(SOLVE)/9/=

( cho may tinh cho nghiém thir hai t~ 0,1513878198 )

ALPHA/) /SHIFT/RCL/*» /

( dé gan nghiém thir hai ciia t cho B)

ALPHA/(-)/+/ALPHA/*» /=

(déc6 A +B=-2)

ALPHA/(-)/x/ALPHA/** /=
, 1

(décé AB=-7)

, 3 1. 1
Tir do6 vé trdi (*) cé nhan tir la (¢ tot Z) =Z(4lz - 61-1). Vay phuong trinh (*)

twong dwong: (4> +6t-1)(4° +22t+39)=0. T do tim dwoc nghiém chinh xdc
cua t, suy ra nghiém cua hé phwong trinh trong bai toan 2.
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Chu y. Chung ta nén tao ra cdc phwong trinh bdc cao twr tich cua cac nhi
thirc bdc nhdt va cdc tam thirc bdc hai dé chéc chan rang phwong trinh bdc cao
do giai dugc nghiém dung bang may tinh Casio. Tir 6, ta sé xdy dung dwoc hé
phwong trinh c6 yéu t6 dong bdc va giai dwoc nghiém dung cua hé.

3. Twr cac hang dang thire co ban xay dung hé phwong trinh co yeu t6
dﬁng bac.

Hoc sinh da biét:

° (x+y) =x"+2xp+)’

® (x-y) =x"-2xp+)’

o (x+y) =X +3x"y+3x° +)’

® (x-y) =x’-3x'y+3x7- )

Suy ra:

e (x+y) =(x+y)(x+y) =x*+4x’y+6x°y" +4x° +y*
(x= ) =(x- )’ (x- p) =x"- 4y +6x7y - 4y’ +p°
(x+y) =(x+p) (x+y)=x" +5x y+10x"y* +10x°y" +5xp" +°
(x-p) =(x- p)'(x- y) =x"- 5x*y +10x’y” - 10x7y" +5xp* - °

] o [x+y =3 (x+y)’ =27 ¥ +3x°y +3x7 +y° =27
Vidu 1. Ta co { . © ; ©
: x-y=l (x-y) =1

Cong tuong tng cac vé ctia hai phuong trinh trong hé c6 2x* +6x)* =28
Trir tuong Ung cac vé clia hai phuong trinh trong hé c6 2y° +6x”y =26

¥ -3x7y+3x07 -y =1

2 2 _E
o . x’ +3xy° =14 * +3y oy M
Ta c6 hé phuong trinh s .o .. (Suyraxy#0) < 13
y
A . \ \ , 13
Cong twong Gmg cac vé cua hai phuong trinh (1) va (2) co: 2x" +2y° = +5
<\ r r A o . \ \ r 2 2 7 13
Trir tuong tng céac vé cua hai phuong trinh (1) va (2) c6: v - x = 2
Ta c6 bai toan sau.
2(x* + %) :Z+;—3
N s oA \ X 2y
Bai toan 1. Gidi hé phuong trinh 7 13
22222
4 x 2y
] x4y =3 (x+y)’ =243
Vidu 2. Taco { _ L ® S
. x-y=-2 (x-y)y =-32

243 =x° +5x y +10x°y? +10x%)y  +50% + 37 (1)
- {- 32 =x"- 5x'y+10x°y° - 10x°)y° +5x07 - »° (2)
Cong tuong ng cac vé cua hai phuong trinh (1) va (2) co:
211 =10x*y +20x%y* +2°

11



Trir twong (mg cac vé ctia hai phuong trinh (1) va (2) co:
275 =2x° +20x°y* +10xp*
275 =2x° +20x°y* +10xy"*

Ta dugc hé phuong trinh (= xy #0)
YCAePp & 211 =10x*y +20x°y” +2y°
275 _ +10x%*y* +5)y"  (3)
2x
“lan
=5+ 10Xyt 4yt (4)
2y
Cong, trir trong g cac vé cua phuong trinh (3), (4) ta duoc hé phuong trinh
275,211 =6x* +20x*y° +6y" (3)
2x 2y
“ 275 211
- =-4x* +4y* (4)
2x 2y
2£+£ =3x" +10xzy2 +3y4
4x 4y
= S
275 211 __ .y
& 8y
Ta c6 bai toan sau.
275,21 =3x" +10x7y* +3y*
4x 4y

Bai toan 2. Giai hé phuong trinh 275 211

2 A (v -y 2 4 42).
S 8y 64 Ny )

2.3.4. Mjt s6 cdch phat trién bai todn mdi tiv hé phwong trinh c6 yéu té
dong bdc.
1. Pic biét hoa yéu to trong phwong trinh ddng bic.
Vidu 1. Ta c6 phuong trinh déng bac : (x- y)(x+2y)(2x* +xp+y?) =0
o 2x'+3x°y- 2x°y7 - 0’ - 2yt =0
e x'+2x7 Y+t =3xF - y 43Xy - v
= (7 +)7) =(x+))(3x7 - )Y) |
1
xX+y’

Pat x> +y* =1 tach 3x° -y’ =

Ta c6 bai toan sau.
x*+y° =1

1
x+y
Vi du 2. Ta c6 phuong trinh dong bac : 24x” +38xy- 7y* =0
o (24x° +17xy- 7y°) +21xy =0
e 2lxy =7y° - 17xy - 24x°
< 2lxy =(7Ty- 24x)(y +x) .

Bai toan 1. Gidi hé phuong trinh 30y =

12



Véixv 0 ol I _Ty-24x 1 _1 8
oLxy co xX+y 21lxy x+y 3x Ty -

Gia thiét réngx> 0,y>0,lai o — ! _(\/;—x \2/\/—_)(\/— f/\/—_

l 1 1
bat 1= \/— (1) thico Ty = \/\£ (2).
1 2
A 4 r /\ 9 \ 4 1 —
Cong twong g cac vé cua phuong trinh (1), (2)taco 1+ vy B
, 1 _42
\ 4 14 A 2 \ 14 1 - f
Trir tuong tng céac vé cua phuong trinh (1), (2) ta co Tty —\/ﬁ :
\/§(1 + "
X
Ta ¢6 hé phuong trinh 7
STy ——) =42,
x+y
Ta co bai toan sau.
Bx(1+

X+

Bai todn 2. Gidi hé phurong trinh 7
J7y(- ——) =4y2.

X+y

2. Pit an phu méi tir an phu ban dau cia hé phwong trinh cé yéu to
dong bac.
u’ +uv- 2v> =18 _ |u=x-2

at

Vidu 1. Tur hé phuong trinh dong béc : { e

2u® - 3uv+yv? =21

(x-2)" +(x-2)(y+3)- 2(y+3)* =18

2(x-2)% - 3(x- 2)(y +3)+(y +3)* =21
x* -2y +xy- x- 14y =38

- {2)8 +97-3xp- 17x+12y =- 14

Khi do6 c6 hé phuong trinh {

Ta co6 bai toan sau.
oo o X2yt Hxy- x- 14y =38 (1)
Bai toan 1. Gidi hé phuong trinh .
2x"+y - 3xy-17x+12y =-14 (2).

2 \
Nhan xét. Nhw vay, khi dat {y -3 thi hé phuong trinh trén dwa vé hé

phirong trinh dong bdc( dang cdp) bac hai. Tim dwoc (u ; v) suy ra dwoc nghiém
(x ; y) ciia hé ban dau.
X =u+a
y=v+b
b = - 3 thi hé dd cho sé dwa dwgc vé hé dong bic. Tathayx =u+a,y =v +b
vao phuwong trinh (1) cua hé, co

(u+a) - 200+b) +(u+a)(v+b)- (u+a)- 14(v+b) =38

e u -2V +uv+2ua+a’ - 4vb- 20> +ub+va+ab- u- a- 14v- 14b =38,

Vén dé néu ra la dat { trong bai todn 1, lam thé nao dé biéta = 2,
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, \ , ( . 2a+b-1=0
Dé phuwong trinh (1) la phuong trinh dong bdc( dang cap) can co {a - db- 14 =0

a=2 oL | x=u+2
< {b __3 Twr do dat {

Luu y rang, sau khi thay x, y vao phwong trinh (2) cua hé néu thay (2)
khong dwa duoc vé phuong trinh dong bdc thi hé phuong trinh dd cho giai theo
cdch khac.

y =v-3.

u’ +4uv +1° =1 . u=x+5
a ta

Vi du 2. Tir hé phuong trinh dong béc { —

2u” +2uv+ 4 =1’
oo . x> +3y* +4xy- 18x- 22y +31=0
co hé phuong trinh .
2x°+4y  +2xy+6x- 46y +175 =0.
Ta c6 bai toan sau.
L o . x> +3y> +4xy- 18x- 22y +31=0
Bai toan 2. Giai hé phuong trinh 5 R
2x"+4y  +2xy+6x- 46y +175 =0.
X=u-+a
y=v+b
hoc sinh sau khi hoc dao ham c6 thé tim a, b bc%ng cach : Pao ham vé trdi cia
2x+4y-18=0 x=-5
(=4
6y+4x-22=0

Nhan xét. Ngoai cdach tim a, b tir viéc dat { nhw trong bai toan 1,

phirong trinh thir nhdt lan luot theo bién x, y ta dwoc { =7

.. |x=u-5
Do do, dat _ i
y=v+7
x=u+a
y=v+b
dwong. Nhw vy, chiing ta c6 thé dat an phu theo nhitng cdch khdc ma van dam
bao dwoc twong quan nay.

Véi viée dit an phu { thi suw ton tai cdp (u; v) va (x; y) la twong

(3a’ +4b* )b =14 _ |a=x+y
(@ 41260 =36 S | = f.(b 0)
(Khi d6 x, y 1a nghiém cua phuong trinh bac hai - ar+5*> =0 ). Ta c6 hé
phuong trinh
[B(x +y)* +4xylfxy =14
{[(x +3)? +12xy])(x + ) =36
(3x +3y” +10xy) [xy =14
- {(x2 +9° +14xy)(x +y) =36

Vi du 3. Tir hé dong bac {

(x +33)(3x + y)\Jxy =14
=
(x + y)(x* + y* +14xy) =36.
Ta c6 bai toan sau.
e . e 43p)3x + )y =14
Bai toan 3. Giai hé phuong trinh .,
(x+p)(x~ +y° +14xy) =36.
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Vidud4. T (a; b)=(4,2)cohé dong bac
3ab(a +b) +6ab(a+b) =432 (=2.216)
{(a +b)° =216
. {3ab(a +b)+6ab(a+b) =2(a +b)’
a+b =6
{3ab(a +b) =2(a +b)’ - 6ab(a +b)
a+b =6
{3ab(a +b) =2[(a+b)’ - 3ab(a +b)]
a+b =6
3ab(a+b) =2(a’ +b’)
a+b =6.
Dit { ¥ ta c6 h¢ phuong trinh {3(% +W) —ery)
b :%/; i/; +%/; =6.

Ta c6 bai toan sau.
e s . 2(x+y) SBERy +x0%)
Bai toan 4. Gidi hé phuong trinh

Yx +2/; =6.

=
=4
a =

a* +b*- ab =3 . a:l , 1A
(= a#0) dat x taco hé
=y

Vi du 5. Tir hé dong bac .,
¢ 261 = b :1 b
1 2_ YV _
. 277 ;_3 1+x°y* - xy =3x7 X’y - xy =3x7- 1
phuong trinh Ad Sy, d , ,
2 2 _ 2-xy" =x 2=x"(1+y")
2
Ta c6 bai toan sau.
2.2 — 2
Xy -xy=3x"-1

Bai toan 5. Gidi hé )
i toan 5. Giai hé phwong trinh {x2(1+y2)=2.
Vi du 6. Tir hé o6 yéu t6 déng bac 1 - 7 = qat 1°=" taco he
idy6. Tuh¢coycutodongbac |, . ,.._, at 1, _, acohé
. (x-1Y-3(x-1)-4y’+4y =0
phuong trinh .
3(x-1)>- 4y? - 4 =0
X -4y -3x" +4y+2 =0
(=4
3x* - 4y” - 6x-1=0.
Ta c6 bai toan sau.
Bai todn 6. Gidi hé vh - X - 4y -3x7+4y+2=0
a1 toan 6. Giai he phuong trin
ep & 3x* - 4y” - 6x-1=0.
2.4. Hiéu qua ciia sang kién kinh nghiém d6i v6i hoat dong gido duc, voi

ban than, dong nghiép va nha truong.
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Y tuwong ¢ Nhan dang va phuong phép giai hé phuong trinh ¢6 yéu t6 dong
bac > dd hinh thanh trong dau t6i tir ndm hoc ‘2011-2012° T6i dd ap dung vao
giang day cho hoc sinh dai tra 16p 10 ndm hoc do va thdy cac em himg thi hoc
tap, giai tot cac bai tip co gido dua ra. Trai qua bon nim sau, khoa hoc 2015-
2016, toi tiép tuc ap dung kinh nghiém trén cho cac em hoc sinh dai tra 16p 10.
Toi thay cac em cling van himg tha hoc tap kién thirc nay nhung cac em moi
phat trlen dugc ki nang nhan dang, thong hiéu va van dung thip. Cac em chua
phat trién t6t ki ning van dung cao. Tu duy cic em vin dang theo mot con
dudng mon, chua phat huy duogc hét nang luc ctia nguoi hoc. Vi thé, t6i da
nghién ctru va phat trién tiép thanh dé tai¢ Mot sd kinh nghiém phat huy tinh
sang tao cho hoc sinh dai tra 16p 10 nhan dién cach gidi, sang tao hé phuong
trinh ¢ yéu to dong bac va phat trién bai toan moi’ , ap dung vao glang day
trong nam hoc 2015-2016 dé phat trién tu duy cho cac em. Toi rat vui khi thay
cac em co tu duy toan hoc linh hoat, sang tao khi biét sang tac ra nhirng bai toan
dé minh giai quyét van dé dang hoc. Hon nita, cac em con biét khai thac dang
toan dang hoc dé phat trién thanh dang toan méi. Co thé néi rang, cac em hoan
toan chu dong, tich cuc trong hoat dong hoc tdp cua minh va 1a trung tdm cua
qua trinh giang day cua thdy, co. V6&i cach thuc hién nay, cic em ting budc
chinh phuc dugc nhitng dinh cao cta kién thirc toan hoc va cha dé& ‘Hé phuong
trinh’ trong dé thi Qudc gia khong con qua xa véi cac em nita.

Sau khi ap dung ‘ Kinh nghi¢m phat huy tinh sdng tao cho hoc sinh dai
tra 16p 10 nhan dién cach gidi, sang tao hé phuong trinh c6 yéu té dong bac va
phat trién bai toan méi’ t6i danh gia két qua hoc tap cua hoc sinh bang diém sb.
T61 chon 16p 10C4 1am 16p day thuc nghi¢ém va l6p 10C1 lam 16p day hoc ddi
chtmg. Két qua sau khi kiém tra dugc thdng ké qua bang sau :

Kétqud
Lop |Si Giéi Kha Trung binh Yéu Kém
so | SL | % | SL | % | SL % | SL | % | SL | %
10C4 |47 |12 255|117 [36,2]15 31,9 |3 64 [0 |0
10C1 |40 |5 12,519 22,5 |19 475 |7 175(0 |0

Nhu vay, qua qua trinh day hoc thyc nghi€ém va két qua théng ké cho
thay dé tai nghién ciru c6 tinh kha thi va 4p dung rong rii trong viéc day hoc chi
dé < Hé phuong trinh c6 yéu té dong bac’ néi riéng va cha dé * Hé phuong trinh’
noi chung.

Mit khéc, trong giai doan hién nay, hé thong bai tip trong cac tai liéu
tham khao khong phai 1a it. Van dé 1a cac bai tp nay duoc bit ngudn tir dau ?
tao ra thé nao, néu chi dung ¢ viéc st dung ma khong biét khai thac, sang tao
thém thi ca thay 1an tro s& lung tang trong viéc st dung ngudn tai liéu, tao ngudn
kién thirc ctia chinh minh. Thong qua cach ap dung d¢é tai vao giang day , cic
thdy c6 cang phat huy dugc tinh sang tao ciing hoc trd ctia minh, nang cao ning
lrc chuyén mon va lam nhiéu thém kho tai liéu kién thtrc ctia Nha trudng.
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3. KET LUAN, KIEN NGHI

e Két luan.
Qua qua trinh nghién ctru va ap dung dé tai vao giang day, t6i nhan thiy dé

tai c6 tinh kha thi va img dung cao. Hoc sinh da nang cao dugc nang luc tu duy
todn hoc, cac em linh hoat hon trong hoc toan, biét dic biét hoa, tuong tu
hoa,...mdt van dé toan hoc tir d6 biét cach khai thac va phat trién thanh van dé
moi hon, cao hon. Véi kinh nghiém chua nhiéu, kién thic con han ché, t6i rat
mong duoc su gop ¥ clia bé ban dong nghiép dé dé tai duoc hoan thién va ap
dung rong hon vao thuc tién.

* Kién nghi.

S& Gido duc va Pao tao can tap hop cac sang kién kinh nghiém hay thanh tap
san phd bién t6i cac truong hoc dé mdi gido vién cung véi to chuyén mén thao
luan, hoc tap kinh nghiém va ap dung linh hoat vao thuc tién & trudng minh.

Toi xin chan thanh cam on !

XAC NHAN CUA THU TRUONG DON VI | Thanh Héa, ngay 18 thing 5 nam 2016
T61 xin cam doan day la SKKN cua
minh viét, khong sao chép noi dung cua
nguoi khac.

(K7 va ghi ro ho tén)

Pham Thu Héng
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