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LOI CAM DOAN

T61 xin cam doan day la cong trinh nghién ctru cua riéng to1, cac két qua nghién

ctru 13 trung thuce va chua duogc cong bd trong bat ky cong trinh nao khac.

Thai Nguyén, thang 4 nam 2015
Tac gia ludn van

Nguyén Ngoc Thu
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LOI CAM ON

Luan vin dugce hoan thanh dudi sy huéng dan va chi bao tan tinh cia PGS.TS.
Nguyén Anh Tuin. Em xin bay to long biét on chan thanh nhat dén Thay. Thay da tan
tinh hudng din, hét long gitip d& em trong sudt qua trinh hoc tip, nghién ctru dé hoan
thanh luan van.

Em xin trn trong cam on cac Thay Cd gido trong T6 bd mon Phuwong phap
giang day mon Toan Truong Pai hoc Su pham Thai Nguyén, Dai hoc Su pham Ha
No6i; Ban Cha nhiém khoa Toan, Ban Chu nhiém Phong Sau Pai hoc Truong Pai hoc
Su pham — Pai hoc Thai Nguyén da tao moi diéu kién thuén lgi cho tac gia trong qua
trinh hoc tap, thuc hién va hoan thanh luan van.

Téac gia cling xin tran trong cam on Ban giam hiéu, cac ban déng nghiép &
Truong THPT Phuong X4, xa Phuong X4, huyén Cam Khé, tinh Phu Tho da giap
dd, tao diéu kién thuan loi trong suat qua trinh hoc tap.

Du d3 rat ¢6 gang, xong luan vin ciing khong tranh khoi nhimng han ché va

thiéu sot. Tac gia mong nhan duoc su gbp ¥ cua Thay Co va cac ban.

Thai Nguyén, thang 4 nam 2015

Tac gia lun van

Nguyén Ngoc Thuw
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QUY UOGC VIET TAT TRONG LUAN VAN

Viét tit Viét day da

GTLN Gia tri 16n nhat
GTNN Gia tri nhd nhat

GV Giéo vién

HPT Hé phuong trinh

HS Hoc sinh

HSG Hoc sinh gioi

KTM Khong théa man
PPDH Phuong phap day hoc
PT Phuong trinh

SBT Sach bai tap

SGK Sach gi&o khoa
TDST Tu duy sang tao

TH Truong hop

THCS Trung hoc co s&
THPT Trung hoc pho théng
™ Thdéa man

VN Vo6 nghiém
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MO PAU
1. LY DO CHON DPE TAL

Muc tiéu cta gido duc dao tao di duoc xac dinh trong nghi quyét Trung wong 4
khéa VII 1a “Ddo tao nhitng con nguoi lao dong tw chu, nang dong sang tao, co nang
lire gidi quyét cdc vin dé do thuc tién dit ra”.

Sau d6 dugc Pang 1am rd thém trong Nghi quyét Dai hoi khoa XI 13: “Gido duc
dao tao cé sir ménh ndng cao dan tri, phdt trién nguon nhdn lie, boi diedng nhan tai,
g6p phan quan trong phdt trién dat nwée, xdy dung nén van héa va con nguoi Viét
Nam. Phdt trién gido duc va dao tao ciing véi phdt trién khoa hoc céng nghé la quoc
sach hang dau, dau tw cho gido duc la dau tw cho phdt trién”.

Luat Gido dyc stra d6i ban hanh ngay 27/6/2005 ciing da thé ché hoa “Phurong
phdp gido duc phé théng phdi phat huy tinh tich cue, tw gide chi dong, sang tao cia
hoc sinh (HS), phit hop véi dic diém cia timg 16p hoc, mén hoc,; boi dwéng phwong
phdp tu hoc, rén luyén kj nang vdn dung kién thirc vdao thuc tién; tic déng dén tinh
cam; dem lai niem vui hung thu hoc tdp cho hoc sinh”.

Nhu vay viéc boi dudng, phat trién tu duy sang tao (TDST) cho nguoi hoc vira
la muc tiéu, vura la nhiém vu ctia nganh Gido duc dao tao nhiam dao tao nguén nhan
luc chit lwong cao cho dat nude, dap tng yéu cau cong nghiép hoa, hién dai hoa.

Tuy nhién do rat nhiéu nguyén nhan, gido duc nudc ta con cd nhitng bat cip vé noi
dung, chuong trinh day hoc, phuong phap day hoc (PPDH), kiém tra d4nh gia, hinh thtc t6
chiic cling nhu cong tac quan 1y. Trong d6 ching t6i quan tim dén PPDH va céch thirc hoc
tap ctia HS. Thuc tién cho thdy PPDH cua nhiéu gido vién (GV) hién nay van ning vé
phan loai cac dang toan va dua ra phuong phap giai cho timg dang toan do, cach lam nay
c6 thé gitp hoc sinh hé théng duoc cac dang toan thuong gip, nhung lai 1am han ché di rat
nhiéu kha ning sang tao ctia HS khi hoc toan. Ho chua cha ¥ dén viéc phat trién TDST,
rén luyén nang lyc tu hoc, nang lyc thuc hanh va giai quyét van de.

Do d6 d6i moi PPDH theo hudng phat trién TDST cho HS 1a rat quan trong
va can thiét. Nhiém vu cia GV khong phai 1a chi cung cap tri thire cho HS ma con
phai gitip HS phat trién kha nang tu duy, gitp HS tu giac, tich cuc, chu dong sang tao
trong hoc tap, diéu d6 dic biét co ¥ nghia quan trong trong bdi canh d6i méi toan dién

gido duc theo hudng tap trung vao nang luc ciia nguoi hoc.
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Moén Toan c6 vi tri quan trong trong chwong trinh phd thong. Thong qua day
hoc Toan GV c¢6 thé giup HS phat trién cac nang luc, pham chat tri tué, dic biét 13 rén
luyén TDST cho HS.

Giai toan vé hé phuong trinh (HPT) 12 mot tinh hudng giai bai tap toan hay va
kho, thudng gip trong cac dé thi tuyén sinh vao 16p 10, dé thi HSG céc cap, dé thi tuyén
sinh dai hoc, cao dang. Do d6 day hoc vé chu dé nay chtra dung tiém ning kha tot dé
phat trién TDST cho HS. Tuy nhién viéc day va hoc HPT & truong trung hoc phd thong
(THPT) con c6 nhimg han ché, bat cap: thoi lugng day chinh khoa trong chuong trinh
sach gido khoa (SGK) danh cho ndi dung HPT khong nhiéu, trong SGK va sach bai tap
(SBT) chi dua vao nhiing bai tap giai HPT twong dbi don gian, trong khi nhiing bai toan
vé HPT & cac ky thi noi trén thuong kho hon. Trong thuc té bdi dudng, on thi HSG, ddi
v6i ca GV & HS van gip phai nhitng khd Khin khi day va hoc giai HPT.

Van dé boi dudng tu duy sang tao cho HS qua mén Toan dugc nhiéu tac gia
quan tam. Tac phém noi tiéng “Séang tao toan hoc” cua nha Toan hoc, nha tdm 1i hoc
G.Polya di nghién ctru mét cach sinh dong vé qua trinh sang tao toan hoc théng qua
viéc giai toan. O trong nudc, cic tic gia Nguyén Canh Toan [21], Hoang Chung [5],
Lé Hai Chau - Pham Vin Hoan ([4]), Nguyén B4 Kim ([10],[11]),... di c6 nhiing
cong trinh nghién ciru ca vé 1y ludn va thuc tién van dé phat trién tu duy sang tao cho
HS trong day hoc Toan.

Tuy nhién, viéc bdi dudng tu duy sang tao cho HS qua day hoc HPT & trudng
THPT con can duoc di sau nghién ctru mdt cach cu thé.

Véi cac 1y do trén, dé xdy dung mot giai phap tu duy sang tao cho hoc sinh gioi
(HSG) THPT va thyuc hién d6i moi phuong phap day hoc mén toan theo hudng tap
trung vao ning luc ciia ngudi hoc, gdp phan khic phuc nhiing ton tai trén day, chiing
t6i lyra chon van dé “Phdt trién tw duy sdng tao cho hoc sinh giéi théng qua day hoc
hé phwong trinh 6 trwong THPT” 1am dé tai nghién ctru.

2. MUC PiCH NGHIEN CU'U.
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Dé xuét bién phap phat trién TDST cho HSG THPT théng qua day hoc HPT,
g6p phan nang cao chét luong day hoc Toan & THPT.
3. NHIEM VU NGHIEN CUU.

+ Nghién ctru Iy luan vé TDST va phat trién TDST trong day hoc Toan.

+ Tim hiéu nhitng biéu hién ctia TDST & HS THPT trong day hoc ndi dung HPT.

+ Tim hiéu tinh hinh day va hoc HPT véi yéu cau phat trién TDST cho ddi
tuong HSG THPT.

+ Pé xuét cic bién phap phat trién TDST cho HSG THPT trong day hoc HPT.

+ T6 chire thuc nghi¢m su pham dé budc dau tim hiéu tinh kha thi va hiéu qua
clia cac bién phéap dé ra.

4. GIA THUYET KHOA HQC.

Néu dé xuat dugc mot sb bién phap su pham phu hop va van dung ching mot
cach hop 1i trong day hoc HPT thi s& phat trién duoc tu duy sang tao cho HSG &
truong THPT.

5. PHUONG PHAP NGHIEN CU'U.
+ Phuong phap nghién ctru ly luan (doc tai li€u, sach, gido trinh).
+ Phuong phap nghién ciru thyc tién (quan sat, diéu tra, phong van,....).
+ Phuong phap thuc nghiém su pham.
+ Phuong phap thong ké toan hoc (xtr Iy két qua diéu tra trudc va sau thyuce nghiém).
6. CAU TRUC CUA LUAN VAN.

Ngoai phﬁn mé dau, két luan va tai liéu tham khéo, ndi dung luan van duogc
trinh bay trong ba chuong;:

Chuong 1: Co s& ly luan va thyc tién.

Chuong 2: Mét sb bién phap su pham nham phat trién TDST cho HSG trong
day hoc giai HPT & truong THPT.

Chuong 3: Thuc nghiém su pham.
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CHUONG 1 - CO SO LI LUAN VA THUC TIEN

1.1. MOT SO VAN PE VE TU DUY VA TU DUY SANG TAO.
1.1.1. So lwgc vé tw duy.

- Khdi niém tw duy: Tu duy 13 san phdm cta ndo bd con ngudi, 13 qua trinh
phan anh tich cuc thé giéi khach quan vao trong bd ndo nguoi. Két qua cua tu duy
bao gio ciing 12 mot ¥ nghi va dugc thé hién qua ngdn ngit. [8, tr 4]

- Péc diém co ban cua tir duy:

+ Tu duy 14 san phdm cta bd ndo con ngudi va 13 mot qua trinh phan anh tich
cuc thé gidi khach quan.

+ Két qua ciia qua trinh tu duy bao gio ciing 12 mot ¥ nghi va duoc thé hién
qua ngdn ngir.

+ Ban chit cua tu duy la & su phan biét, su ton tai doc lap cua doi tuong dugc
phan anh véi hinh anh nhén thirc dugc qua kha ning hoat dong ciia con ngudi nham
phan anh d6i tuong.

+ Tu duy 14 qua trinh phat trién ning dong va sang tao.

+ Khach thé trong tu duy duoc phan anh vai nhiéu mic d6 khac nhau tir thudce
tinh nay dén thudc tinh khac, né phu thudc vao chu thé 13 con nguoi. [8, tr 4]

1.1.2. Khai niém tw duy sang tao.

Trong day hoc, noi riéng 1a d6i v6i moén Toan, TDST giir vai trd quan trong
nén cac nha nghién ctru trong va ngoai nudc da co nhiéu cong trinh nghién ctru.

Theo Ton Than ([20]): “TDST la mét dang tu duy ddc 1ap tao ra y tudng mai, doc
dao va co hiéu qua giai quyét van dé cao, khong bi go bé, phu thudc vao cai da co. Tinh
ddc 1ap cua no6 boc 16 vira trong vi¢e dat muc dich vira trong viéc tim giai phap. M&di san
pham cia TDST déu mang rat ddm dau 4n cta mdi ca nhan da tao ra n”

Theo Nguyén B4 Kim ([11]): “ Tinh linh hoat, tinh doc 1ap va tinh phé phan 1a
nhiing diéu kién can thiét cia TDST, la nhitng dac diém vé nhitng mat khac nhau cua
TDST. Tinh sang tao cta tu duy thé hién rd nét & kha ning tao ra cai méi, phat hién

van dé mdi, tim ra hudng di méi, tao két qua méi”
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Trong tac phdm “Day hoc néu van d&” ([27]), LIa.Lecne da chi ra cac thudc tinh
cia TDST 1a: C6 su tu Iyc chuyén cac tri thic, k§ ning sang tinh hudng méi; nhin thay
cau tric cua ddi twong dang nghién ciru; k§ nang tim thay nhiéu 11 giai; k§ ning két hop
v6i cac phuong thic giai da biét thanh mot phuwong thic giai méi; ky ning sang tao ra mot
cach giai doc d4o; nhin thiy van dé& méi trong cac diéu kién quen biét.

Nhin chung, chling ta co thé hiéu:

+ TDST Ia qua trinh tim cach nhan thirc, phat hién ra quy luat cua su vat, co6 y
thirc ludn tim ra cai méi dé hiéu rd hon ban chit cua sy vat, hién tuong cling nhu tim
ra nguyén nhéan, ngin chin, loai bo cai x4u va phat trién cai tot, cai tich cyc.

+ San pham cua tu duy sang tao 1 tim ra cai méi, dugc thé hién & chd phat
hién van dé méi, tim ra huong di moi, tao ra két qua mdi. TDST 1a mét dang tu duy
doc 1ap, tao ra y twong méi doc ddo va cé hiéu qua giai quyét van dé cao.

1.1.3. Cac dac trung co ban cia tuw duy sang tao.
TDST c6 céac dic diém chung cua tu duy, ngoai ra con c6 nhitng dic trung sau:

a) Tinh mém déo: La kha niang dé dang di tir hoat dong tri tué nay sang hoat
dong tri tu¢ khac.

b) Tinh nhuan nhuyén: La kha ning tim dwoc nhiéu giai phap trén nhiéu goc
d6 va tinh hudng khac nhau.

¢) Tinh doc d4o: La kha ning tim kiém va giai quyét van dé bang phuong phap
la, dgc dao hoac duy nhat.

d) Tinh hoan thién: La kha nang lap ké hoach, phdi hop cac ¥ nghi va hanh
dong, phat trién y tuong, kiém tra va kiém chtng ¥ tudng.

e) Tinh nhay cam van dé&: La kha nang nhanh chéng phat hién van dé, tirc 1a
thdy cai sai 1am, céi thiéu logic, cai chua t6i wu,..., d& hoan thién, thay d6i, cdu trac
lai, dé phat trién ¥ tuong méi. [8, tr 9]

1.1.4. Cac biéu hién TDST ciia HS THPT trong day hoc giai HPT.
1.1.4.1. Tinh mém déo.

Tinh mém déo ctiia TDST thé hién & kha nang dé dang di tir hoat dong tri tué
nay sang hoat dong tri tu¢ khéc, tir thao tac tu duy nay sang thao tac tu duy khac, van
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dung linh hoat cac hoat dong phan tich, tong hop, so sanh, triru tuong hoa, khai quat
héa va cac phuong phap suy luan nhu quy nap, suy dién, tuong tu.

Tinh mém déo ciia TDST c6 cac dic trung sau:

- D& dang chuyén tir giai phap nay sang giai phap khac, diéu chinh kip thoi
hudng suy nghi khi gap tré ngai.

- D& dang thay d6i nhanh chéng trat tu cta hé thong tri thirc chuyén tir goc do
quan ni€ém nay sang goc d§ quan niém khac, dinh nghia lai su vat, hién tugng, gat bd so
do tu duy co san va xay dung phuong phép tu duy méi, tao ra su vat méi trong nhiing
quan h¢é mai, hodc chuyén doi quan h¢ va nhan ra ban chat su vat va diéu phéan doan.

- Suy nghi khéng dap khu6n, khong ap dung mot cach may moc cac kién thuc,
k¥ niang da c6 vao mot hoan canh mdi, diéu kién méi, trong khi di c6 nhiing yéu to
thay d6i, c6 kha nang thoat khoi nhitng anh hudng, kim him cta nhitng kinh nghiém,
phuong phap, nhiing cach suy nghi da c6 tir trude. D6 1a nhan ra van dé méi trong
nhitng diéu kién quen thudc, nhin thiy chirc ning mdi, cdu triic méi trong nhitng d6i
tugng quen biét.

Tinh mém déo cta tu duy 1a mot trong cac thanh phan quan trong ctia TDST.
Do d6 dé phat trién TDST cho HS, mot diéu kién khong thé thiéu 1a rén luyén tinh
mén déo trong tu duy cta cac em. Dé 1am dugc diéu do, nguoi GV phai dua ra cac vi
du, cac bai tap sao cho khi ap dung theo cach giai thong thuong HS khong thé tim
duoc 101 giai hodac néu co tim duoc 101 giai, thi 1oi giai thuong dai dong va phai van

dung dén nhi€u ndi dung kién thirc. D€ 1am di€u nay, ta cung nhau xét cac vi du sau:

X2 +i2 +y*+ iz =9
Vi du 1: Giai h¢ phuong trinh: X y

1 1
X+y+—+—=5
Xy

Phén tich: Quan sat HPT d4 cho, ta nhan thay day 1a HPT d6i xtmg loai mot, theo
cach giai truyén théng ctia HPT d6i xtmg loai mot, HS s& ¢b giang bién doi HPT trén, vé
mot HPT méi, ma trong hé c6 sy xuét hién cia hai dai luong X+Yy va x.y, tur do dan

dén phép dat an phu quen thugc S =x+y,P=xy.Cu thé, HPT dugc bién ddi nhu sau:

+ Piéu kién: x=0,y=0.
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2 2 1 1 _ 2 2 1 _ 2_ 1
X*+y +F+F_9 (X +y )[1+ Xzsz—9 [(x+ y) 2ny(1+(xy)2]
& &
x+y+i+los 1 1
y*3 v (x+Y) 1+x_y =95 (x+y)(l+—j:5
1
(sz—zp)(uﬁj:g

S(1+£j=5
P

+ Nhin vao HPT thu dugc ta thiy, hé nay co thé giai duoc bang phép thé, nho

+HPT &

+Dbat S=x+y,P=xy, DK:S>4P, ta c6 h¢ phuong trinh:

rat S theo P hoac P theo S tir PT dudi, roi thay vao PT trén, dén day ta thu dugc mot
PT béc cao theo an P hodc médt PT béc cao an S. Giai PT bac cao nay, ta tim dugc P,
tir d6 tim duge S, hodc tim duge S, roi tim duoc P va cubi ciing tim duge nghiém X va
y ctia HPT ban déu.

+ Qua su phan tich trén, ta thdy vé nguyén tic HPT da cho c6 thé giai theo
phuong phap truyén thdng cua hé dbi xing loai mot, nhung rd rang ¢ ddy ta thiy cé
madt sy may moéc trong cach bién do6i va trong phép dat an phu S=x+y,P=xy, dan dén
mot 101 giai dai dong, ctg nhic, thiéu sang tao nhu da phan tich & trén. Trong trudong
hop nay d6i v6i nhitng HSG, ¢ kha ning sang tao voi su mén déo vé kién thue, két
hop véi kha nang tu duy, nhin nhan van dé tbt, nhin ra duoc diém riéng cua bai toan,
la trong HPT c6 cac dai lugng co thé biéu dién duogc qua nhau, cac em co thé giai
HPT di cho bang phuong phap dit an phu ngay tir diu nhu sau:

+ Piéu kién: x =0,y =0.

a=xi+l 2 —2=xt+ L

X n . a2 X
+ Dit 1 . biéu kién: { Suy ra: 1
b=y+= |b|22 b2—2:y2_|__2

y y

+ Khi do, hé da cho tré thanh:

a’+bh?=13 (a+b)2—2ab:13 a+b=5
o o
a+b=5 a+b=5 ab=6
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X =2

+Khi d6 a, b 14 hai nghiém ctia phuong trinh: X*-5X +6=0 < {X 3

x=1

3+./5

?-3 1—O<:> =
y —oy+l= y= >

. [a=2 X+;:2 X2 —2x+1=0
+ Vi b = 1 =

+ +
+ Vay nghi¢m cua hé da cho la: {1; 3 _2\/§J , (3_2\/5 ;lj .
Nhén xét: Thong qua vi du nay GV da giip HS van dung linh hoat cac hoat
dong tri tué nhu: phan tich, tong hop, so sanh, khai quat hoa, triru twong hoa (nhin
vao dac diém chung cua bai toan la hé dbi xtng loai mot, nhung nhin vao diém riéng

cua bai toan, l1a trong h¢ cé cac dai luong cé thé biéu dién dugc qua nhau, (céc dai
1 1 v L ihi binh ph lén thi xudt hién ¥ + -2 va y?+—
uong X+; va Y+ —khi mang binh phuong 1én thi xuat hién X +?Va Yy +—),

tir 46 dan t6i phép dat an phu phi hop nhu da xét), HS dugc rén luyén kha nang
chuyén tir hoat dong tri tué nay sang hoat dong tri tué khac, chuyén tir giai phap nay
sang giai phap khac (chuyén tir cach giai truyén thdng ciia hé ddi xtg loai mot sang
cach giai méi 1a phuong phap dat hai 4n phu, theo dic diém riéng cta bai toan); HS
duogc rén luyén cach suy nghi khong dap khuon, khong may moc, biét van dung sang
tao cac kién thue, kinh nghiém da c6, vao mot tinh huéng méi, di cé yéu td thay doi
(giai hé theo céach truyén thdng, cho mot 101 giai dai dong, rdi ram, thiéu sang tao, thi
phai chuyén hudng tim kiém mot 1oi giai tét hon). Nhu vay, véi vi du nay HS da

duogc rén luyén tinh mén déo ciia TDST.
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+ Tiép sau ddy, chung ta xét thém mot vi du nita, minh hoa cho viée giap HS
rén luyén tinh mén déo cta TDST trong day hoc giai HPT. Xin moi thay ¢ va céac

ban ciing chuyén sang vi du 2:

xX*+1=2 X3 = 2%+
Vidu 2: Giai cac HPT sau: a) { y b) y

y3+1=2x y’ =2y +X

Quan sat thdy, hai HPT da cho, déu 1a hé déi xung loai 2, do d6 y tudng giai &
day, la ta s€ thuc hién trur vé theo vé hai PT cua hé.
+ D4i v6i cau a), ta co:

Trur vé theo vé, hai PT cua hé, ta duoc:

X’ -y’ =2(y-x) < (x=y) (¥ +xy+y*+2)=0

S X=Y (dox2+xy+y2+2>0,VX,y)

Thay vao PT thu nhét cua hé, ta duoc:

Xx=1
X’ +1=2x < (x-1)(x* +x-1)=0< _1++5
X =
2
x=y=1
Vay nghiém cua h¢ la: _1++/5
X = y = —
2
+ Dbi véi cau b), ta co:
Trur vé theo vé, hai PT cua hé¢, ta duoc:
X=Yy

X3_y3:X_yQ(X—y)(XZ+Xy+y2_l):0<:'> X2+Xy+y2_1:O

+) Xx =y thay vao hé ta dugc: x* =3Xx < x =0 hoac x:i\/g.

I
+ o

X=Yy
Suy ra, h¢ c6 cac nghiém:
X=Y

V3

+) X*+xy+y’—1=0 (1)
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Cong vé theo vé hai PT cia hé, ta c6: X°+y°*—3(x+y)=0 (2)

X*+Xxy+y*-1=0
Tu(l)va2)tacohe:§ . |
X’ +y’—3(x+y)=0

bit S=x+y,P=xy, (S*24P), ta co:

S2_p-1=0 P=S*-1 S=0
1 , = (TM)

S3_35P-35 =0 s-3s(s —1)—35:0 P=-1
[(x=1
X+y=0 y=-1
Rt =
Xy =-1 X=-1
y=1

+ Vay HPT da cho c6 5 nghi¢m phan biét:
() €{(0:0),(~21), (1-1),(V3:4B), (33|

Phén tich: Trong 10i giai & ¥ a) ta thy, viéc trir vé theo vé hai PT ctia hé gitp
ta thu dugc mot PT tich 1a PT h¢ qua cua hé ban dau va rd rang viéc giai PT hé qua
nay ciing khong c6 gi khé khan voi HS. Nhung trong 101 giai v b), ta thiy cau chuyén
da co su khac biét 16n, viée trir vé véi vé hai PT cia hé cling gitp ta thu duge mot PT
hé qua 1a PT tich, song viéc xur ly gon gang, dep mat dbi véi PT tich nay, dé di t6i
thanh cong cho 101 giai, lai 14 mot khé khan 16n déi véi da sé HS. Néu cac em khong
nhén ra dugc van dé méi trong diéu kién quen thudc, khong nhin thdy chirc ning méi
ctia ddi tugng quen biét, khong c6 su sang tao trong tu duy giai toan, khong co su
diéu chinh kip thoi dé phi hop véi hoan canh méi, khong c6 su chuyén hudng vé giai
phdp ma cir 1am theo y tuéng & cau a) la chimg minh phuong trinh x* +xy+y* —1=0
vo nghiém thi s& méic phai sai 1dm va dua 101 giai bai toan vao ngd cut, boi mot 18
trong thuc té, PT nay khong vo nghiém nhu PTx? +xy+y? +2=0 di xét trong 10i
giai & cdu a). RG rang, dé giai thanh cong bai hé ¢ cau b) ngoai viéc ké thira phuong
phap giai truyén théng cua HPT ddi xtmg loai 2, 1 trir vé theo vé hai PT cua hé, doi
hoi nguoi gidi todn phai co su tim toi, sdng tao, phat hién ra cadi mégi trong qua trinh
giai. Cu thé & day su sang tao duoc thé hién qua thao tac, ghép phin con lai cia

S6 héa boi Trung tam Hoc liéu - PHTN 10 http://www.lrc-tnu.edu.vn/




phuong trinh tich thu duoc, (PT x* +Xxy+y*—1=0) v6i modt PT hé qua khac, duge
tao ra nho cong vé voi vé hai PT cia hé da cho (PT x°*+y*—3(x+Yy)=0), tién t6i

X +xy+y*-1=0

thanh 1ap duge mot HPT déi ximg loai mot quen biét (HPT { .
X*+y’=3(x+y)=0
c6 thé giai dugc dé dang.

+ Qua 10i giai cua cau b) HS da dugc rén luyén kha nang chuyén tir giai phap
nay sang giai phap khac, diéu chinh kip thoi huéng suy nghi khi gip tré ngai.

Reén luyén cach suy nghi khong dap khuon, khong 4p dung mdt cach may moce céc
kién thure, k§ nang, kinh nghiém da c6 vao hoan canh méi, diéu kién mdi, trong d6 ¢o
nhirng yéu té da thay d6i, c6 kha nang thoat khoi anh hudng kim ham cia nhimng kinh
nghiém, nhitng phuong phap, nhitng cach suy nghi da co tir trude (tir bo cach thue da
xtr ly d6i PT x?+xy+y?+2=0, trong 10i giai cAu a) dé xuat huéng giai méi cho
PT x*+xy+Yy>—1=0, trong 1oi gidi cAu b) ctia vi du). Nhu vay, thong qua vi du nay,
mot 1an nita HS di dugc rén luyén véi tinh mén déo ctia TDST .

1.1.4.2. Tinh nhuin nhuyén.

Thé hién & kha ning tao ra mot cach nhanh chong su to hop céc yéu to riéng 1&
ctia tinh hudng, hoan canh dua ra gia thuyét méi va y tuong méi. La kha ning tim
duoc nhiéu giai phap trén nhiéu goc do va tinh hudng khac nhau. Tinh nhuan nhuyén
duoc dic trung boi kha ning tao ra mot sd lugng nhét dinh cac y tuong. SO ¥ tudng
nghi ra cang nhiéu thi kha nang xut hién y twong doc dao cang 16n.

Tinh nhuin nhuyén cua tu duy cé cac dic trung sau:

- Thir nhat: Tinh da dang ctia cac cach xir Iy van d¢, kha nang tim duoc nhiéu
giai phap trén nhiéu géc do va tinh hudng khac nhau. Pung trudc mot van dé phai
giai quyét, ngudi co ¢ tu duy nhudn nhuyén s& nhanh chéng tim va dé xuét duoc
nhiéu phuong an khac nhau, tir d6 tim dwgc phwong an t6i wu.

- Thtr hai: La kha ndng xem xét dbi tuong dudi nhiéu gbc dd, khia canh khac
nhau, c6 mot cai nhin sinh dong tir nhiéu phia ddi véi sy vat va hién tugng, nhin thay vi
tri ctia n6 trong tong thé hé thdng, chir khong phai cai nhin, bat bién, phién dién, climg
nhic. Pé minh hoa cho cac didu dd noi ¢ trén, chung ta cing nhau, xét vi du sau:
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X —3x° —9x+22=y*+3y* -9y (1)
Vi du: Giai HPT: 1
x2+y2—x+y:§ (2)

+ Day 1a mot HPT hay, c6 rat nhiéu y tudng giai danh cho nd, HS c6 thé tiép
can tr nhiéu gbdc do khac nhau va tir dé tim ra duogc nhiéu cach giai khéac nhau.

+ Néu nhin hé da cho dudi goc do cua hé dbi xing, thi day 1a hé nira ddi xtng
loai 1, tir d6 HS ¢6 thé tiép can bai hé nay bang phuong phap an phu, dé dua hé ban
dau vé hé dbi xtng loai 1, rdi giai hé theo phwong phap giai truyén thong ciia hé dbi
xtng loai 1. Ta c6 101 giai sau:

Cach 1:
+ bat t=—x
£ +y* +3t° +3y*-9(t+y) =22

+ H¢ da cho tré thanh: 1
t?+y?+t+y= B

+Piat S=y-+t,P=yt.Khido, hé tré thanh:
S3—BSP+3(SZ —2P)—9s —22 |S®-35P +3(SZ—2P)—98 =22
=
$?_opys=t P=1(sz+s—1j
2 2 2
25° 1 6S+455+82=0 (S=-2

“foiert) pereelE

+ Vay, nghiém cua h¢ la: 1;—§ , §;—l .
2 2)\2 2
Néu nhin hé da cho dudi goc do cua phuong phap an phu phdi hop véi phuong
phap ham sé, cuing véi st dung tmg dung ctia dao ham thi HS ¢6 thé tiép can hé nhu sau:

x* —3x% —9x+22=y®+3y* -9y

Cach 2: Hé da cho tr¢ thanh: 1\ 1)?
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U=X—= X=U+=
+ Dat 2 & i
V=y+= =v-—=
y y >
o ST ) S TV T 1
+ H¢ da cho bién doi duoc: 2 2
u+v’=1
3 45 45

+ Xétham sb f (t)=t3—§t2 —g el f'(t)=3t" - <OVt e[-1;1]

+Suyra f(t) dong bién trén [—1;1]

+ Do do6 PT (*) twong duong:

=0
f(u):f(v+1)<:>u:v+1:>(v+1)2+v2:1:{:_ .
(3
X:_
_ 2
u=1 1
V= y:_E
+ Suy ra: =
u=0 1
X:_
{v:—l
L y__§
i 2
+ Vay, h¢ da cho c6 hai nghiém: 1;—§ , §;—1 .
2 2)\2 2

Tiép tuc str dung phuong phap ham sd, két hop véi danh gia bat dang thic dé
rang budc diéu kién cho bién sd, ciing dung thém tng dung ciia dao ham, HS ¢6 thém

cach thé xir Iy hé trén nhu sau:

Cach 3: Bién ddi PT thtr nhat cua hé da cho, ta c6:
X —3x* —9x+22 = y* +3y? 9y & (x—1)’ —12x+23=(y +1)’ 12y
& (x=1) -12(x-1)=(y+1)’ -12(y +1) (3)

+ Bién ddi PT thir hai cua hé da cho, ta c6:
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1 1Y 1Y
X+y —Xx+y=—|x—=| +|y+=| =1(4
yooey 2@( ZJ (y 2) (4)

IN
>
|
|_\
IN

1) 1 3
x——| <1 |1<x-=<1 |-
2 2

+ Tir (4) nhan thay:

IA
Nlw N

2
(er%jZSl <y+i< —%g y+1
+Nén x—1,y+1 thude (-2;2).
+Tur (3), xét f(t)=t"-12t v6i te(—22)= f'(t)=3t"-12<0,Vt e(-2;2)
+ Vi x-1,y+1 thudc (-2;2) nén x=y+2.

+ Thay x=y+2 vao (2), ta dugc:

(y+2)2+y2—(y+2)+y:%

1 3
V=373
< 4y*+8y+3=0 2 )
_y 2 2
+ Vay, h¢ c¢6 nghiém la: 1;—§ (E—lj
2 2)\2 2

Néu chi str dung cong cu nhe nhang, quen thudc, 1a phuong phap cong dai sb
thi HS ciing c6 thé dwa ra mot 1oi giai day gian di, trong sang va mach lac, khong

kém phan tinh té nhu sau:
Cich 4: Lay (1) trir (2) vé theo V¢, ta dugc: (x—y—2)(2xy—21)=0

+ TH1: x=y+2 thay vao (2) ta dugc:
(y+2)2+yz—(y+2)+y=%©4y2+8y+3=0©

+ TH2: 2xy —21=0, két hop vdi phuong trinh thir 2 ctia hé ta duoc:

S6 héa boi Trung tam Hoc liéu - PHTN 14 http://www.lrc-tnu.edu.vn/




2xy—-21=0

X? —2Xy + yz—(x—y)+2xy=%

) 1 1) 81 L
= (x—y) —(X—y)+21:§<:> X—y—= +Z:O(PTV0nghl¢m).

2
+ Vay, h¢ c6 hai nghiém la: (%—gj(g—%j

Néu chi nhin hé dudi goc d6 ctia phuong phap an phu, HS c¢6 thé st dung hai
an phu, dé bién d6i hé da cho nhu sau:

Cach 5: H¢ phuong trinh da cho tuong duong véi:

(x=y)(X* +xy+y*)-3(x*+y*)-9(x-y)+22=0

N |-

X2 +yi—(x-y)=

p—

(x—y)[(x+y)2 —xy]—3[(x+ y)2 —2xy}—9(x—y)+22:0
(x+ y)2—2xy—(x—y):%

a=x 2 _p?
+ Dat +y:xy:a b
b=x-y 4

b(a2 -
+ H¢ tr¢ thanh:
, a‘-b?

a— -b=
2

N |-

{2b3 —6b%+45h-82=0 {azil
= =

a’=-b*+2b+1 b=2
3
a=1 [x+y=1 |*73%
+ TH1: & =
{b=2 {x—y:Z y——l
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1

X==
a=-1 X+y=-1

+TH2:{ <:>{ Yy c

&
b=2 X—y=2 3
2
+ Vay, h¢ c¢6 nghiém la: (%—%j(;—%)

Tiép tuc v6i phuong phap an phu, nhung cach chon an ¢6 phan tinh té hon, hé

thu duoc sau khi d6i bién co c6 phan gon gang, gian di hon:

Cich 6: Viét lai hé da cho dudi dang:

(x—y)(x2+yz—xy)—3(x2+y2)—9(x—y)+22:0
2(x2+y2)—2(x—y):1

— y2 2 _ R2
+ Pat a=x"+y :>xy=a b
b=x-y 2
— 2 _ 2_ —
| o[ a4 270°) an_opion_g |(b=2)(20°—2b+41)=0
+ Khi d6 ta co: 2 & 20 +1
2a-2b=1 a=—
a=> x2+y2:E 3. 1\(1. 3
= 2= 2 (xy)e S5 M5
b=2 X—y=2
+ Vay h¢ ¢6 cac nghiém la: (1;—§j,(§;—lj.
2 2)\2 2

Sau ddy la hai cach giai nita, tiép can hé da cho bang phuong phap 4n phu,
mdi cach c6 mot kiéu xir ly riéng, mot vé dep riéng va déu co6 mot sy tinh t& nhit

dinh:

(x-1)"—12(x=1) = (y +1)" -12(y +1)

N—"

Cich 7: Viét lai hé duéi dang:
X+ Yy —X+y=

N |~
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+Dat u=x-1Lv=y+1.
+ Khi d6 PT thir nhét cta h¢ tro thanh: (u—v)(u® +uv+v* -12) =0

+) U=V =>y=X—2 thay vao PT thit hai ctia h¢ ta dugc: 4x* —8x+3=0

x—§:> y——1

N 2 2
X===>y=—=

2 y 2

+) u? +uv+v? —12=0 (*)

+ Phuong trinh thtr hai cta hé tuong duong véi:

(x—1)2+(y+1)2+(x—1)+(y+1)=%:>u2+v2+u—v=%

u?+uv+vi—-12=0

2 +2vP +2u—-2v-1=0

u?+uv+vi-12=0
+ Két hop voi (*) ta ¢6 hé: {

1
u2+v2+u—v:§

(u—v)2 +3uv =12 3uv:12—(u—v)2
<
2[(u—v)2+2uv+u—v}=1 6(u—v) +4.3uv+6(u-v)=3
= 6(u —v)2 +4[12—(u —v)1+ 6(u-v)=3<2(u —v)2 +6(u—v)+45=0
+ Vi phuong trinh cudi thu dugce vo nghiém theo U—V nén truong hop nay hé ban

dau khong c6 thém nghiém.

+ Vay, h¢ da cho co6 hai nghiém: (%—gj,(g—%j

Cach 8: Hé da cho tr¢ thanh:

(x— y)[(x— y)2 +3xy]—3[(x— y)2 + 2xy}—9(x— y)+22=0

N -

(x—y)2+2xy—(x—y):
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a(a2+3b)—3(a2+2b)—9a+22:0
a=X-—
+ Pat { , ta co hé: 1

b= xy a2+2b—a:5

- 4a® +3a.4b-12a*-6.4b—36a+88=0
4b=-2a’ +2a+1

= 43° +3a(—2a2 + 2a+1)—12a2 —6(—2a2 +2a +1)—36a+88= 0

<:>2a3—6a2+45a—82=0<:>a=2:>b:_%

X—y=2 X+(-y)=2

+ Suy ra: 3 & 3
Xy =—— (-y)=-=
N L
3 X3
+ Khi 4o x,(~y) la hai nghiém ctia PT: X* ~2X +, =0 i
X ==
2
3 1
X== X==
+ Suy ra: 2 hoac 2
_1 _ 3
y 2 y 2
+ Vay, h¢ c6 hai nghiém: (1;—§J,(§;—lj.
2 2)\2 2

Cudi cing 1a mot y tudng nira, thé hién sy phdi hop hai hoa va nhuan nhuyén
gifra dai sb va lugng gidc, do l1a dua vao dac diém riéng cua hé (trong hé co tiém 4n
yéu t6 luong giac) nén HS co thé tiép can hé da cho dudi goc do ciia con mét lugng
giac. Trong trudng hop nay, ta ciing c6 mot 101 giai hét stc gon gang va khong kém
phéan dep mit nhu sau:

Cach 9: H¢ da cho twong duong voi:

(x—y)(x2+y2+xy—9)+22:3(x2+y2) (5)
S N
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+ Tu (5), suy ra: Ja: x—%=cosa,y+%=sina thay vao (5), sau do dat

t=cosa—sina,|t|<+2 ta dugc phuong trinh: 2t*+39%t-41=0=t=1

a=k2r

T
+Suyra: J2cos| a+— |=1= k ell
yra: 2 ( 4) a=—f+k27z( )
2
3
X=—
+Voi a=k2z,(kel), ta co: 21
y=—§
1
X==
+V6i a=-Z+k2z (kel), ta co: 23
=73
3 1
X=— X==
+ Vay, h¢ c¢6 nghiém: 2 va 23
y:_E YZ—E

Phén tich: Thong qua vi du nay, HS dd duoc rén luyén kha ning xem xét dbi
tuong dudi nhiéu khia canh, nhiéu gb6c do khac nhau, tir d6 nhanh chong dé xuat dugc
nhiéu phuong an giai khac nhau va tim duoc phuong an giai toi wu (¢ vi du nay c6 nhiéu
déu c6 mot vu thé riéng, thé hién dugc strc manh cta phuong phap giai, déng thoi cling
cho thdy sy nhuin nhuyén, sang tao, nim vimng cic phuong phap giai cia nguoi lam
toan). Nhu vay, HS d dugc rén luyén tinh nhun nhuyén caa TDST.

1.1.4.3. Tinh doc dao

Thé hién ¢ kha ning tim kiém va giai quyét van dé bang phuong phap la, doc dao
hoic duy nhat. Tinh doc ddo ciia tu duy sang tao thé hién qua cach giai quyét van dé.

Tinh doc déo cua tu duy c6 cac déc trung sau:

+ Kha ning tim ra nhitng hién tuong va két hgp moi.
+ Kha ning tim ra nhitng mdi lién hé trong nhimng sy kién ma bén ngoai tuéng

chirng khong ¢6 lién hé véi nhau.
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+ Kha ning tim ra nhiing giai phap la, hiém gip du c6 thé da c6 nhing giai

phap khac hodc tim duoc giai phap duy nhat cho van dé kho. Ta xét vi du sau:

x> +y° =1
201\3/;_201\3/92(201{;/?_201\5/;)()(4_ Y+ Xy + 2014)

+ Nhin vao PT thtr nhét cia hé, ta thay tiém an yéu to luong gidc, nhung néu

Vi du 1: Giai HPT:

luong giac hoa hé trén bang an phu la cac ham s luong giac thi ta s& gap vo van kho
khan khi phai giai quyét PT thir hai véi cac can c¢6 bac kha 16n, trén chét lidu 1 cac ham
sd lwong giac. Nhu thé, y tuong luong giac héa hé trén co thé dua 101 giai bai toan vao
con dudng bé tic. Ta phai 1am sao bay gid? Quan sat hé trén ta thdy, hé c6 hinh thirc dep
mét va cling rit ddc biét, dic biét & chd, hé co su xuat hién cta cac ham sb khac nhau la
cac ham can thirc khong dong bac va cac ham da thire, hon nita cac ham can thirc lai ¢6
béc rat cao. Khi gip cac hé c¢6 hinh thirc nhu thé nay, HS muén xir ly duge thuong phai
str dung dén cac phuong phap manh, nhu phuong phap danh gia bat dang thirc, hodc
phuong phap ham sd, hodc 14 sy phdi hop hai hoa cia nhiéu phuong phap.

Véi bai hé nay, HS c6 cach giai quyét bang phuong phap danh gia bt dang
thirc, ngin gon nhu sau:
+ T PT dau cia hé, suy ra; —1<x<1-1<y<1,

+Ta c6: X+y+xy+2014=(x+1)(y+1)+2013>2013> 0.

+ Do d6 phuong trinh thir hai suy ra: x=1y.

. 1 1
+ Thay vao PT dau cua h¢ ta dugc: Xx=y=——=hodc X=y=—=

72 7z

1 1 1 1
+ Vay hé da cho ¢6 hai nghiém: | ——=—|,| —=;—=|.
o . (ﬁ ﬁj(ﬁﬁj

Phén tich: Qua nhén dinh va 161 giai trén, ta théy day la mot bai hé kha kho, 161
giai duogc dé xuét cho no6 dua trén dic diém riéng cua h¢, két hop v6i su van dung tinh
té, ki thuat danh gia bat dang thirc. Ro rang, ddy la mot 101 giai hét sic gon gang,

sang sua, thé hién dugc tinh doc dao cho két qua dep.
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Tiép sau day la mot vi du nira minh hoa cho tinh ddc ddo cia TDST trong day hoc

giai hé PT.

x+y[+[x—y|<2 (1)

Vi du 2: Giai HPT:
X +y?=1 (2)

Vi PT (2) x*+y?=1 goi lién twéng dén cong thirc lugng gidc quen thudc

sin®a+cos?a=1. Tir d6 HS c6 thé tiép can bai hé nay theo hudng ctia phuong phap
lugng giac hoa:
T

x+y:cost+sint:«/§cos(t—zj

x—y=cost—sint:\/§sin(t—%j

S 1)

+ Do d6 hé da cho tré thanh: cos(t —%) sin(t —%)

+ Hai vé cua PT déu khong am, binh phuong hai vé, ta co:

sin(Zt—zj
2

sin(Zt-%) <l<|cos2t|<1 (ding Vt)

X = cost ,
+ Dit . (0<t<27),taco:
y =sint

+Suy ra: |x+y|+|x—y|=+2 +

+

V2 (3)

sin[Zt—zj
2

PT(3) < cos’ t—%)+sin2(t—%j+ <2< <1

R

X =cost

+ Két luan: HPT da cho ¢6 nghiém: { (0<t<2r).

y =sint

O vi du nay, diém mau chét, bude dot pha dua dén 101 giai dep cho bai toan 1a
y tudng lugng giac hoa h¢ da cho. Viée gidi h¢ dugce thuc hién trén cac phép bién ddi
luong giac, két hop véi ki thuat dang gia bat dang thire nhuan nhuyén, tinh té, dua
trén mién gia tri ctia hai ham sb luong giac sin va cos. Qua vi du nay HS duge rén

luyén:
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Thir nhét, 1a kha ning tim ra nhitng mdi lién hé trong nhimg sy kién ma bén
ngoai twong ching khong cé lién hé gi v6i nhau (tim ra méi lién hé gitra X va y trong
dang thirc x? + y? =1 ¢6 tiém an yéu t6 lugng giac).

Thir hai, 12 kha nang tim kiém va giai quyét van dé khé bang phuong phap la
(giai HPT dai sé khong phai bang cong cu cta dai sé ma bang cong cu cia luong
giac).Véi bai hé nay, mot lan nira HS da dugce rén luyén tinh doc ddo cua TDST.

1.1.4.4. Tinh hoan thién.

Tinh hoan thién thé hién ¢ kha ning 1ap ké hoach, phéi hop cac ¥ nghi va hanh
dong, phat trién ¥ tuong, kiém tra va kiém chimg ¥ tudng. D6i v6i HS tinh hoan thién
cta tu duy dugc hiéu 1a kha nang 1ap ké hoach giai cho mot bai toan, kha nang phi
hop giita cac gia thiét cta bai toan voi nhitng tri thire da biét dé tim ra 10 giai cta bai
toan, kha ning tim ra 10i giai m&i hoan thién hon hoic kha niang phat trién bai toan

mai va c6 thé kiém ching dugce cac y tudng moi do.

Xy+x+1l=7y
Vi du: Cho h¢ phuong trinh: § © ,
Xy +Xxy+1=13y

GV yéu cau HS nhan xét vé 101 giai sau: Tir PT(1), ta co: X( y +1) +1=7y

ox(y+)=7y-le x:7yy—+_11,(y¢—1), do y=-1 khong théa man hé.

2
+ Thé vao PT(2), ta dugc: fy-1 y? +E.y +1=13y°
y+1 y+1

& (7y-1) y* +(Ty-1)y(y+1)+(y +1)° =13y?*(y +1)’
< 36y* —33y* -5y*+y+1=0

y=1=x=3
~1)(3y-1)(12y* +5y+1)=0
SOYEBzySy)-oe) 1,

+ Vay hé da cho c6 hai nghiém: (1; %j,(&l).

HS nhén xét: Loi trén trén ¢d v tudng gidi la rd rang, (trong mdt hé PT c6 mot
PT 1a bac nhit theo 4n X hodc 4n y, thi ta rat x theo y hodc y theo x va thé vao PT con

lai), cho két qua dang nhung viéc rut x theo y tir PT (1) thé vao PT (2) d4n dén thu
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dugc mot PT bac cao lam cho 10i giai co phan dai, viéc tinh toan ciing kha phuc tap,
doi hoi nguoi giai phai c¢6 ki nang tinh toan tét va can than trong qua trinh giai, thi
m&i cho két qua chinh xac.

+GV: Em ¢6 ¥ tuéng gi méi dé khic phuc han ché cua 101 giai trén khong?

+ HS: Vi HPT trén, néu sir dung phuong phap bién ddi theo hudng an phu sé& cho
mat 10 giai don gian va ngén gon.

+ GV: Em hdy giai bai toan theo y tudng d6 (kiém chimg y tuong).

+ HS: H¢ da cho tuong duong:

x+£+£=7

y ¥ (do y =0khong théa man hé da cho)

o5 12y isyi1-0
cz{ Y Hoy+2=Y Ny

X
+ Giai hé (I): y
X =12y x=12y

-

hoic

2 _ X:3 X =
3y’ —4y+1=0 {

N X+==4
+ Giai hé (I1): y <:>{ 3
x=3 X=2y

wl—

+ Két luan: Hé c6 hai nghiém: (3;1),(1;%) .

Phén tich: Thong qua hoat dong day va hoc ¢ trén HS da dugc rén luyén kha
ning phat trién y tuong, kiém chimg y tuéng va tim cach giai méi hoan thién hon
cach giai cti. Nhu vay HS da dugc rén luyén tinh hoan thi¢n cia TDST.

1.1.4.5. Tinh nhay cam van dé
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Tinh nhay cam vAn dé thé hién ¢ kha ning nhanh chong phat hién van dé, tic
1a thiy cai sai 1am, céi thiéu logic dé hoan thién; nhin thdy cai mau thuan dé thay doi,

de cau truc lai, dé phat trién y tuéng moi.

. ) X+Yy+Xxy=3
Vidu: Tim a dé hé PT sau c6 nghiém: 5 )
Xy+xy‘=a

GV dua ra 10i giai va yéu cau HS phat hién sai lam:

u+v=3

+Dat u=x+Yy va v=xy, taco:
uv=a

+ Theo dinh Iy Vi-ét dao thi u, v 1a cac nghiém cia PT: t* —3t+a =0(*)

+ HE c6 nghiém <:>(*)C(') nghiém < A, 20@9—4a20<:>as%

+ HS: Loi giai trén méi chi dam bao cho sy ton tai u va v. Ciing theo dinh 1y Vi-ét thi
X, y 1a cac nghiém cta PT z° —uz+v=0.

+ Do d6 hé hai an X, y ¢6 nghiém < Hg¢ hai dnu, v co nghi¢m théa man u®—4v>0

u+v=3 (1)
<Hé Juv=a (2) c6 nghiém.
u?—4v>0 (3)

+ GV yéu cau HS khic phuyc sai 1am va giai lai bai toan.

. A fen 2 L 1A u+v=3
+ HS: bat u=Xx+Yy,v=xy. Diéukién: u°—4v>0, ta c6 hé:
uv=a

+ Hé hai 4n x, y c¢6 nghiém <> Hg¢ hai 4nu, v co nghiém thoa man u?—4v>0

u+v=3 (1)
<Hé{uv=a (2) c6 nghiém.
u*—4v=0 (3)

+Tur (1) c6 v=3—u.

2 2 us<-
+ Thay vao (3): u* -4(3-u)>20=u*-4u-12>0< S5

+Thé v=3-U vao (2) ta c6: u.(3—u)=2a (4).

+ Gia tri a thda min < (4) c6 nghiém U ¢ (—6; 2) :
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+ Lap BBT ctia ham s6 f (u)=—u*+3u,u¢(-6;2), ta dugc két qua a<2

Nhan xét: Qua viéc phat hién sai 1am va sira chita sai 1am trong 10i giai bai
toan trén, HS da duoc rén luyén tinh nhay cam van dé cua TDST.

Nhu vay cac dac trung co ban trén ciia TDST khong tach ro1 nhau ma trai lai
chung c6 quan hé mat thiét v6i nhau, hd tro bd sung cho nhau. Kha ning dé dang
chuyén tor hoat dong tri tu¢ nay sang hoat dong tri tu¢ khac (tinh mém déo) tao diéu
kién dé cho viéc tim duoc nhiéu giai phap trén nhiéu goc d6 khic nhau va khia canh
khac nhau (tinh nhuan nhuyén) va nho dé dé xuat dugc nhiéu phuong 4n khac nhau
ma c6 thé tim duoc giai phap la dic sic (tinh doc dao). Tt ca cac yéu té dic trung
trén gop phan tao nén TDST, dinh cao nhat trong cac hoat dong tri tué ctia con ngudi.
1.2. TIEM NANG CUA CHU PE HPT TRONG VIEC PHAT TRIEN TDST
KHI BOI DUONG HSG.

Trong nhiéu nam qua, cling nhu 1 cac nam gan day, cAu HPT thuong xuyén
xudt hién trong cac ki thi tuyén sinh vao 16p 10, thi hoc sinh gi6i cap tinh, thi hoc sinh
gioi qudc gia, dac biét nd 1a mot trong nhitng cdu co tinh phan loai cao trong dé thi
tuyén sinh dai hoc hang nam. Do d6 chit d& HPT luén ludn 1a mot chu dé hap dén,
danh dugc su quan tam dac bi¢t cia ca hoc sinh va gido vién. Céc bai toan vé HPT la
su tich hop ctia hai hay nhiéu phuong trinh khac nhau va trong mdi PT cta hé nguoi
ta co thé dua vao nhiéu noi dung kién thirc khac nhau nhu can thire, luong giac, mi,
16garit,.... Vi vay cac HPT thuong rat phong phu, da dang, chtra dung nhiéu do phtc
tap, do kho va c6 tinh phan loai cao ddi v6i hoc sinh.

Tim hiéu sau nhitng HPT xudt hién trong cac ki thi hién nay, ta thdy chung déu
1a nhimg HPT khong mau muc, khong c6 dang quen thudc, khéng c6 mot phuong
phép giai cu thé nao danh cho chung, cac cach giai dugce dé xuat, déu 1a su phdi hop
hai hoa ciia nhiéu phuong phap khac nhau, didu nay doi hoi ngudi giai phai c6 mot
nén tang kién thirc vitng vang, ciing nhu ¢6 kha nang tu duy nhay bén, xem xét ddi

tuong dudi nhi€u goc do, ¢ nhiéu khia canh khac nhau, nhanh chong tim va dé xuat

7
.....

gidi HPT c6 nhiéu co hodi d€ rén luyén kha nang xem xét doi tugng dudi nhiéu goc dd, o

nhi€u khia canh khéc nhau ttr @6 tim dugc nhi€u céach giai va tim dugc cach giai doc dao.
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Hay no6i cach khac rén luyén dugc tinh nhuin nhuyén, tinh doc d4o ctia TDST.

Céc bai toan vé HPT tiém 4n nhitng thach thirc d6i voi HS. C6 thé hinh thire bai
toan rat quen thudc, nhung khi bt tay vao giai thi lai gip kho khin, vuéng mic ma
v6i 161 tu duy thong thudng, véi cach 1am cii s& khong giai quyét dugc. Dé giai duge
chung HS can van dung linh hoat cac tri thirc, phuong phap khac nhau va phdi hop
nhiéu hoat dong nhu phén tich, tong hop, so sanh, khai quat hoa, twong tu hoa... dé
c6 thé chuyén hudng tu duy, diéu chinh kip thoi hudng suy nghi, tim thiy ¥ tuéng

moi, cach giai quyét moi tir nhing tri thire, kinh nghiém da c6. Ta xét vi du sau:

(4% +1)x+(y-1)y5-2y =0 (1)
AX* +y* +2,3-4y =7 (2)

Vi du: Giai HPT:

(xyel)

Quan sat HPT trén, HS c6 thé nhan thay hé c6 hinh thire kha quen thudc ngoai
ham da thuc thi trong hé con co su xuat hién ctia ham can thirc, nhung cac biéu thuc
trong ca hai PT ctia hé déu kha 1a xdu, nén néu suy nghi theo hudng truyén thong la
chuyén vé co 1ap can rdi binh phuong thi s& gip kho khan (vi khi do ta vap phai cac
phuong trinh béc cao ddi véi x va y). Vi vay ¢ day ta phai ¢ su diéu chinh vé huéng
nghi va y tudng giai. Trudc tién ta sé an phu hoa cho PT thir nhat cua hé v6i mong
mudn lam gon va dep PT. Cu thé ta co:

+ Piéu kién: xs§,ys§.
4 2

—V2

2

+ Dat u=2x:>u£g,v:«/5—2y:>y=5

. , AU Vi+l
+ Khi @6 PT (1) cua hé tr& thanh:(u +1)E—

v:0<:>(u—v)(u2+uv+v2+1):0

<u=v (do u®*+uv+v?+1>0,vu,vel.
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0<x<—
+Véi u=ve2x=,5-2y < . 32
—4x

y="——)

+ Dén day, thé (*), vao PT (2) ta dugc:  4x? +(5 24x j +24/3-4x =7 (3).

+ PT (3) kha phuc tap, kho c6 thé giai quyét duoc bang cac phuong phap thong

thuong. Luc ndy, y tuéng giai cta ta 1a st dung cong cu ham sb dé xir ly:

+ Vi x=0,x= % khong 1a nghiém cua PT (3).

+ Xétham s6: g(x)=4x’ +[5 24X j +2+/3—4x —7 lién tyc trén khoang (O%j

+Ta cé: g'(x)=4x(4x* -3)-

4 3
<0,vxe| 0;—|.
J3-4x ( 4)

+Suy ra g(x) nghich bién trén (o;%) va g (%) =0.
R i % 1 .
+ Vay PT (3) ¢6 nghiém duy nhat x = > Do do y=2.

+ Két luan: HPT c6 nghiém duy nhét 6 2).

Phén tich: Qua 10i giai trén ta thdy, dé di t6i duoc dap sb cua bai hé, doi hoi HS
phai c6 nén tang kién thtrc vilng vang, tu duy linh hoat, nhay bén, sang tao, c¢6 kha ning
diéu chinh kip thoi khi gp trd ngai (gap khé khin vudng mac véi 16i tu duy thong thuong,
v6i cach 1am cii khong giai quyét dugc thi phai tim y twdng méi, cach giai quyét méi tir
nhirng tri thire, kinh nghiém da co), c6 kha nang van dung kién thirc & murc do cao, phéi
hop nhiéu hoat dong nhu phan tich, téng hop, so sanh,.. .,d@)ng thoi cling phai cé kha nang
phdi hop nhip nhang nhiéu phwong phap giai hé khac nhau nhu phuong phép thé, phuong
phap dat 4n phy, phap phap ham s tién dén giai quyét thanh céng bai hé. Do dé thong qua
day hoc giai toan vé HPT, HS s& duoc rén luyén tinh mém déo cua TDST.

Trong qué trinh giai, HS phai thuc hién nhiéu phép bién ddi, phic tap nhu bién

doi hé qua, bién dbi twong duong dé dua vé PT, HPT quen biét; phép rut thé hodc tao ra
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cac luong lién hop dé 1am xuét hién nhén tir chung, chuyén HPT vé PT tich hodc PT
dang cap; phép dit an phu dé hitu ti hoa HPT hodc 1am don gian, lam gon dep HPT; sir
dung phép luong giac héa, hinh hoc héa.... Néu HS khong nam ving kién thirc, k§ ning
thi rat dé mac sai 1am trong qua trinh bién doi giai toan. Do d6 viéc day hoc giai HPT s&
c6 co hoi tot dé ren luyén kha nang phat hién ra mau thuan, sai 1am,.., trong 101 giai va
stra chita hoan thién, t6i wu hoa 16 giai. Qua do s€ rén luyén dugc cho HS tinh nhay cam
van d¢ va tinh hoan thién cia TDST.

1.3. TINH HINH DAY VA HQC HPT VOI POI TUQNG HSG THPT.

1.3.1. Muc tiéu va ndi dung day hoc chi dé hé phwong trinh é trwomg trung hoc
pho thong.

1.3.1.1 Muc tiéu ciia chii dé hé phwong trinh.

Muc tiéu cia chu dé 1a giap HS hé théng dugc cac dang toan hay vé HPT,
thuong gip trong cac ki thi tuyén sinh vao 16p 10, thi HSG cap tinh, thi HSG quéc
gia, thi tuyén sinh dai hoc cao dang. Pong thoi cung cip cho HS cac phuong phap
giai va k¥ thuat xir ly HPT trong qua trinh hoc tap cua minh ¢ truong THPT.

G6p phan quan trong vao viée phat trién cac nang luc tri tué cho HS nhu nang lyc
phén tich, téng hop, so sanh, triru tuong hoa, khai quat hoa, xét tuong tu, dic biét...,
hinh thanh kha nang suy luan, lap luan dac trung cua toan hoc, can thiét cho cudc séng.

G6p phan hinh thanh va phat trién cac pham chét, phong cach lao dong khoa hoc,
biét hop tac lao dong, cé y chi va théi quen tu hoc thudng xuyén, tu hoc subt doi.
1.3.1.2 Néi dung day hoc ciia chit dé hé phwong trinh é truomg THPT.

Nhu ta di biét, HPT 1a mot trong nhimng ndi dung co ban nhat cia chuong trinh
mon toan & truong phd thong. Sau déy, chung ta ciing nhau tim hiéu va xem xét mach
kién thire vé HPT duoc dura vao chuong trinh toan THPT nhu thé nao? Tir d6 gitp ching
ta théy 0 duge ndi dung day hoc cia chu dé HPT & truong THPT.

a) Bac tiéu hoc.
Trude khi hoc twong minh vé HPT, HS di lam quen mdt cach an tang voi

nhitng HPT, ké ca viéc giai chung ngay tir bac tiéu hoc, ching han: HS 16p 5 phai giai

N , A 5 « A 1x s A o - A 71 5 N « A r
bai toan sau: Tong cua hai so 1a 121. Ti s0 cda hai s6 do6 la 5 Tim hai so0 do.
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= N . Re 5 re1s 1 R Re o PRI 1 Re
Hodc bai toan: Tuoi cua con gai bang Ztu01 me, tudi cua con trai bang g tuol

me. Tudi clia con gai cong vai tudi ciia con trai 13 18 tudi. Héi me bao nhiéu tudi?
b) Béc trung hoc co s6.

O bac THCS, HPT dugc dua vao trong chuong trinh SGK toan 9. Cu thé trong
Chuong 3 Dai s6 9, HS dugc hoc vé HPT béc nhit hai 4n, HPT twong duong va phép
bién ddi twong dwong dbi véi HPT. Cac phwong phap gidi HPT (phuong phap thé,
phuong phap cong dai s). Giai bai toan bang cach lap HPT.
¢) Bac trung hoc pho théng.

+ Téng két va nang cao cac kién thirc vé HPT ma HS da duge hoc & bac THCS
va Tiéu hoc. Cu thé:

+ Trong SGK Pai sé 10, Chuong 3 PT va HPT, HS duoc hoc twong dbi day du
va chit ché cac kién thire PT va HPT. HS duoc hoc giai hé hai PT bac nhét hai an, hé
hai PT bac hai hai 4n, h¢ nhiéu PT bac nhit nhiéu 4n va mot s6 HPT dwa vé PT bac
hai. Trong khi & truong THCS, HS chu yéu lam viéc v6i cac HPT khong chira tham
s thi ¢ 16p 10 cac em da duge lam viée v6i cac HPT chira tham so, doi hoi HS giai
va bién luén trong khi giai.

+ Trong SGK toan 11, HPT duoc tich hop trong Chuong 2 T6 hop - Xac suét,
Chuong 3 Day sd - Cép sb cong va Cap s6 nhan. HS phai giai cac HPT lién quan dén
cong thire s cac hoan vi, s6 cac chinh hop, sb cac to hop; cap sd cong va cip s nhan.

+ Trong SGK toan 12, HPT dugc tich hop trong Chuong Ham s liiy thira —
Ham s6 mii — Ham sd 16garit, Chuong 4 S6 phtrc. HS phai giai cac bai toan vé HPT
nhu giai HPT mii va 16garit, giai HPT trén tap hop s phc.

Nhu véy, tir mach kién thie vé HPT ta thdy, cac tac gia viét sach gido khoa da
xdy dung ndi dung HPT trong chuong trinh toan THPT tuong di ddy du, tir don gian
dén phtrc tap, tir marc do thép dén murc do cao, tir chd chua chat ché dén chd chit ché.

- Théng qua chii dé nay:

HS duoc ciing ¢b va dao sdu mot s6 kién thire vé tap hop va logic toan, cu thé 1a nhimg
khai niém vé tap hop, phan ttr, quan hé bao ham, quan hé giao nhau giita cac tap hop, cic

phép toan hop, giao cuia hai tap hop, cac phép toan 16gic “kéo theo” va “twong duong”™.
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HS duoc rén luyén cac ki nang giai HPT, biét cac phuong phép giai HPT nhu phuong
phép thé, phuong phap cong dai sd, phuong phap dat an phu, phuong phap vecto, phuong
phap do thi, phuong phap ham sb, phuong phap luong giac hoa, phuong phap bat ding
thirc,. .., qua d6 thdy duoc méi quan hé gitta HPT véi PT, gitta HPT véi biéu thure, dang thirc
va cac phép bién dbi dong nhét, gitta HPT véi hinh hoc toa do, gitra HPT véi ham s. ..

HS dugc phat trién vé mat tu duy thuat giai trong viéc giai mot s6 HPT theo
thuat giai hodc theo mot hé quy tac xac dinh, duoc rén luyén vé tinh linh hoat va kha
ning sang tao, théng qua viéc giai nhitng HPT khong mau muec.

HS duoc rén luyén vé tinh quy cu, tinh ¢6 ké hoach, tinh ki luat trong viéc giai
mot s6 HPT theo mot hé théng quy tac bién doi xac dinh, dugc gido duc vé tinh can
than, tinh chinh xdc va théi quen tu kiém tra trong viéc giai HPT néi chung, do la
nhirng pham chit khong thé thiéu cua con nguoi lao dong trong thoi ky méi.

HS thay r6 dugc y nghia thuc té cia HPT thong qua viéc giai nhimg bai toan ¢6
ndi dung nhu giai bai toan béng cach 1ap HPT hodc xac dinh mién nghiém cua h¢ bét
PT béc nhét nhiéu an,...

Mat khac thong qua mach kién thirc vé HPT ta cling théy dugc mac du ndi dung
HPT, HS dugc hoc ¢ bac THPT tuong dbi day du va chit ché. Khéi luong kién thic va
yéu cau truyén dat theo SGK thi nhiéu nhung thoi luong phan phéi chuong trinh danh cho
ndi dung nay thi it, (5 tiét chinh khoa dbi voi SGK Pai s6 10 nang cao), ddy 1a mot kho
khan 16n déi véi GV trong viée truyén tai ddy du va sau rong céac kién thie vé HPT dén
v6i HS. Thiét nghi chuwong trinh di méi can ban va toan dién gido duc phd théng sap toi
day duoc thuc hién, SGK phd thong dugce viét lai nén c6 sy diéu chinh hop ly va kip thoi
vé thoi luong phan phéi chuong trinh cho ndi dung HPT dé gop phan tao diéu kién thuan
loi cho viéc day va hoc ndi dung nay hi€u qua hon, thiét thue hon.

1.3.2. Thye trang viéc phat trién tu duy sang tao khi bdi dwong HSG trong
day hoc HPT.

Qua qua trinh giang day ciia ban than va tham khao y kién ciia cac ban dong
nghiép chung t6i nhan thay:

+ Doi voi giao vién:
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- D3 ap dung cac phuong phap day hoc khac nhau vé6i yéu cau d6i méi phuong
phap day hoc khi giang day nhung con chua nhiéu, thiéu tai liéu vé t6 chic day hoc
tich cuc nén GV con lung ting trong viée td chirc day hoc theo phwong phap moi
nham phat trién TDST trong hoc toan cho HS.

- Trong day hoc, da s6 GV ning vé phin dang toan dua theo phuong phap giai
chung, rdi cho HS 1am bai tap theo cac phuwong phap duogc dinh hudng trude, didu nay
phan nao ciing 1am han ché kha ning séng tao cua cic em. GV chua quan tAm tdi viée
giup HS ty minh phat hién, kham pha, tu minh van dung kién thtrc tim toi m& rong
céc van dé, chua dat van dé tu hoc vao dang vi tri cua no, do d6 HS hoc tdp mot cach
thu dong, may moc, it cé su linh hoat, sang tao trong tu duy cia minh. Nhiing diéu
nay anh hudng nghiém trong dén chat luong hoc tap cua HS.

- Céc bai toan HPT thuong kha phirc tap do n6 chira dung nhiéu nodi dung kién
thirc khac nhau. D¢ giai dugc thanh cong mot HPT di dén dap sb cubi cung, doi hoi
ngudi giai phai st dung nhiéu phép bién ddi phirc tap. Do d6 khi giai toan vé HPT, HS
con méac khong it sai 1am, do 4p dung sai quy tac, dinh 1i hodc hiéu khong ding céac cac
khai niém, dinh nghia, sai 1dm vé cac phép bién doi,... , nhat 1a ddi v6i cac HPT ¢
chtra can thie, hodc ¢6 sy tich hop véi luong gidc, mil, 16garit. Tuy nhién ddi véi da sd
GV thi chi khi nao HS méc sai lam thi mdi sira chita, udn nan.

Ho chua cha dong tap luyén cho HS thoi quen, k¥ ning phét hién va sira chira sai 1am.

- Pé ¢6 thé tim duoc nhiéu cach giai va cach giai doc ddo cho mot HPT thi
ngodi viéc phai co nén tang kién thirc, k¥ ning co ban viing chac HS con phai hiéu
biét mot cach sau rong cac tri thirc. Nhung mot s6 GV chua cha v dén viéc cung ¢,
mo rong, dao sau cac tri thirc Toan hoc cho HS. Diéu nay dan dén nén tang kién thirc,
k¥ nang, von tri thire cia HS bi han ché, anh huong téi su sang tao cla cac em.

- Hau hét GV chua biét cach xay dung cac bai to4n méi nham phat trién TDST
cho HSG, ma chu yéu st dung bai tap trong SGK va cic sach, tai liéu tham khao sin
6. Bén canh d6, cac bai tip trong sach gido khoa chwa c6 nhiéu bai tap hay va kho
doi hoi HS tu duy nhiéu trong qua trinh giai, dic biét 1a dbi voi HSG, diéu nay ciing
g6p phan 1am han ché viéc phat trién TDST cua HS.

- Pa s6 cac GV déu cho rang cac bai toan giai HPT 1a nhiing bai toan kho ddi véi
HS do d6 cac gido vién giang day thuong khong chu trong cho HS véan dé nay.
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- Nhu vay, viéc phat trién TDST cho HS trong day hoc giai HPT con nhiéu bat
cap, han ché. Nguyén nhan chu yéu 1 nhiéu GV chua hiéu 16 va sdu siac vé TDST,
chua quan tim, chura nim duoc cac bién phap dé phat trién TDST cho HS.

+ Déi véi hoc sinh:

HPT dai sé 1a mang kién thirc quan trong, phong phu va da dang co nhiéu
phuong phép giai khac nhau va rat thuong gip trong cac ki thi HSG ciing nhu ky thi
tuyén sinh Pai hoc, cao déng. Maic du HS duoc co xat phén nay kha nhiéu song phén
16n cac em van thuong lung ting trong qua trinh tim ra cach giai, chua thé hién dugc
nhiéu kha ning sang tao ciing nhu nang luc giai toan cia minh. Nguyén nhén 1a vi:

Thir nhat, HPT 1a méang kién thirc phong phu va khé, doi hoi nguoi hoc phai c¢6
tu duy sau sac, c6 sy két hop nhiéu mang kién thirc khac nhau.

Thi hai, SGK trinh bay phan nay kh4 don gian, tai liéu tham khao dé cap dén
phén nay kha nhiéu song su phan loai chua dya trén cai géc cua bai toan nén khi hoc,
HS chua c6 sy lién két, dinh hinh va chua c6 cai nhin téng quat vé HPT.

Thi ba, da sé HS déu hoc mot cach may moc, chua c6 thoi quen tim ra bai toan
xuat phat, chua biét duoc bai toan trong dé thi do dau ma co.

Thir tr, mot s6 khong it HS con gap lung tung khi gido vién thay dbi mot vai
yéu td cia bai toan da biét; kho khan khi khong co su goi ¥ cta gido vién; khong linh
hoat khi chuyén tir dang bai tip nay sang dang bai tap khac.

Thir ndm, hau hét hoc sinh sau khi giai xong mét bai toan khéng c6 thoi quen khai

r
.....

thac 10i giai, tim nhiéu 101 giai va chon 1oi giai tdi wu, tim bai toan tong quat, 1at ngugc vin
dé... Khi gip bai toan méi chua biét cach giai cac em it khi xem xét cac truong hop riéng
dé tu mo mam, du doan két qua, tir do6 tim 10i giai ma thuong doi su goi ¥ cia gido vién.

+ Tinh hinh day va hoc hé phuwong trinh nhin nhén tir yéu cdu phdt trién twe duy sing tao.

- C6 mot bd phan khong nho GV chua ¥ thire duge vai trd cua viée bdi dudng va phat
trién TDST cho HS hodc khéng c6 phuong phap dé boi dudng TDST cho HS.

Ho chua thudng xuyén dit ra cac yéu cau déi véi HS nhu: tim nhiéu cach giai cho mot
bai toan, tr d6 tim duoc cach giai doc dao cua bai toan hoac chua tap luyén cho HS tinh linh
hoat, mén déo trong giai toan, chua chi dong gitp HS khai thac md rong bai toan, tim kiém

sai 1am va chi ra nguyén nhén sai lam trong 161 giai bai toan ... nhim phat trién TDST cho
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cac em. Day hoc con thién vé k¥ ning giai toan ma nhe vé rén luyén tu duy giai toan cho
HS, nhat 1a TDST.

- Do cach day cia mot by phan khong nho gido vién nhu da néi ¢ trén da lam
cho HS hoc tap mdt cach thu dong, nang luc tu duy doc 1ap va sang tao bi han ché.

- HPT 1a su tich hop cta hai hay nhiéu PT khac nhau, trong HPT thudng c6 su xuat
hién ctia nhiéu ndi dung kién thirc khac nhau, tao ra do phuec tap, do kho cao dbi véi HS
nén khi hoc todn vé HPT da s6 cac em chua c6 hing thu trong hoc tap, kha nang ty hoc
con kém, da s6 HS thuong chi hoc nhitng noi dung ma gido vién giang day trén 16p, chir
chwa chiu kho tur hoc, tu tim t0i kham pha, sang tao thém kién thirc cho ban than.

+ Toém lai HPT 1a mdt ndi dung hay va khé ctia méon Todn trong chuong trinh
THPT, n6 doi hoi ca GV va HS khong ngimg boi dudng nang cao kién thirc vé ndi dung
nay. Pé 1am t6t viéc giang day, bdi dudng HSG, GV can phai xdy dung va ap dung duoc
cac bién phap su pham nham phat trién TDST trong giai toan HPT ndi riéng va trong
toan hoc no6i chung cho HS. Bé 1am ot nhiém vy hoc tap, linh hoi tri thirc méi, HS can
nd lyc khong ngimg theo dinh hudng ctia GV va luén ¢b gang hoan thién minh bang con

duong hoc tap tu gidc, tu nghién curu, tich cuc chiém linh tri thirc.

1.4. NHUNG BIEU HIEN CUA HOQC SINH GIOI VE TOAN VA NANG
KHIEU TOAN HQC.
1.4.1. Nhitng biéu hién ciia hoc sinh giéi vé toan

Hoc sinh gioi vé toan thudng c6 nhitng biéu hién rd rét cac mit sau:

- C6 kha nang tiép thu va van dung kién thirc nhanh.

- Biéu hién & su linh hoat trong qua trinh tu duy nhu:

+ D& dang chuyén tir hoat dong tri tué nay sang hoat dong tri tué khac, khong
bi go ép boi nhing suy nghi rap khudn c6 san.

+ C6 kha nang nhin nhan van d& theo nhiéu khia canh khac nhau, két hop su
lién twong tdt, tim ra cach giai quyét van d& mot cach sang tao.

+ Biét nhin nhan nhiing cai khac biét ciia van dé, lya chon phuong tién, cach
thire tot nhat dé giai quyét van dé do.

+ Ly luan chat ché, hop 16gic, ¢6 cac thao tac tur duy nhanh trong giai toan.
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- Biéu hién & cach ghi nhé kién thirc Toan hoc c6 dong, nhanh chéng, chinh
xé4c va bén vitng, gitip hoc sinh giéi vé toan nhd duoc nhiéu kién thire ma khéng ton
qué nhiéu sirc lyc va tri tué khi gii toan.

Céc biéu hién cua hoc sinh trén day la nhiing biéu hién cu thé vé nhirng mat
khéac nhau cua mét cau trac nang lyc hoan chinh, mot tu chat cua Toan hoc tri tué,
ngudi ta goi d6 1a nang khiéu Toan hoc.

1.4.2. Nang khiéu toan hoc

Nang khiéu, theo dinh nghia cua tu dién Tiéng Viét 1a nang lyc trdi, nang lyuc
dac biét cua con nguoi xuat hién tir khi con nho. Nhu vay, nang khiéu Toan hoc c6
thé coi nhu mot to hop nhitng nang luc Todn hoc, ma ¢ lura tudi hoc sinh thé hién rd
nhét & nang luc toan. Nha tdm 1i hoc V.A.Korutecxki cho réng “Nang luc hoc tap
Toan hoc 1a nhirng dac diém tam 1y c& nhan (trudc hét 1a cac dic diém hoat dong tri
tug), dap tng yéu cau hoat dong hoc toan va giup cho viéc nim gido trinh todn mot
cach twong ddi nhanh, dé dang va sau kién thirc, k§ nang va k¥ xao Toan hoc”.

Theo quan diém tam 1y hoc, trong mdi con nguoi déu tiém ting mot ning
khiéu, mot tai nang, tat nhién & mirc d6 khac nhau. D6 1a mot két luan quan trong.
Trong qua trinh day hoc toan, ngudi thay can c6 nhirng bién phap phat hién nhiing
nang khiéu Toan hoc & hoc tro, tir d6 chung ta co thé tao ra moi truong va to chirc
cac hoat dong thich hop gitp cac em phat trién ning luc do.

1.5. KET LUAN CHUONG 1.

Trong chuong 1, chung toi da tién hanh:

+ Tim hiéu khéi niém vé tu duy, TDST thé hién ¢ viéc phan tich nhitng dic
diém ciia tu duy va dac trung co ban ctia TDST.

+ Lam rd biéu hién ctia TDST trong qué trinh hoc giai toan vé HPT cua HS va
tiém nang ctia chi dé HPT trong viéc phat trién TDST khi bdi dudng HSG.

+ Tim hiéu thuc trang vi¢c phat trién TDST cho HSG trong day hoc HPT &
truong THPT.

+ Lam rd nhitng biéu hién ciia HSG vé toan va nang khiéu toan hoc.

C6 thé néi rang, HPT 1a mot chu dé quan trong trong dai sé ctia chuong trinh
toan THPT, 1a mot chii dé thudng xuyén xuét hién trong cac dé thi tuyén sinh vao 16p

10, trong cac dé thi HSG cép tinh thanh phd, thi HSG qudc gia, thi tuyén sinh vao cac
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truong cao ding dai hoc hang nim, diy ciing 1a mot chu dé kho ddi véi GV va HS
trong qué trinh luyén, 6n thi HSG. Néu duoc quan tam xtng dang thi chu dé HPT Ia
mot trong nhitng céng cu hiéu qua trong viéc bdi dudng va phat trién TDST cho HSG
& truong THPT. Tir nhitng két qua nghién ctru ¢ chuong 1, 13 co s& dé chung t6i dé
xudt mot sd bién phdp su pham nham phat trién TDST cho HSG théng qua day hoc
HPT & truong THPT ¢ chuong 2.
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CHUONG 2 - MOT SO BIEN PHAP SU PHAM PE PHAT TRIEN TU DUY
SANG TAO CHO HSG THONG QUA DAY HQC HPT O TRUONG THPT
2.1. PINH HUONG XAY DUNG BIEN PHAP SU PHAM.
a) Pap vmg dwoc muc dich ciia viée day va hoc b mén Tozn & trudng phd thong.

Day hoc theo dinh hudng phat trién TDST trudc hét phai dap tmg dugc muc
dich cta day hoc moén Toan. Cu thé 1a:

- Hinh thanh, cing c6 tri thirc, k§ ning, k¥ xao & nhiing giai doan khac nhau
clia qué trinh day hoc, ké ca nhimng k¥ nang ing dung Toan hoc vao thuc té.

- Phét trién nang luc tri tu¢, rén luyén cac thao tac tu duy, trong d6 c6 TDST.

- B6i dudng thé gidi quan duy vat bién chung, hinh thanh nhitng pham chat
dao duc cua con nguoi lao dong mai
b) Khai thac chwong trinh va SGK hién hanh.

Noi dung HPT trong chuong trinh SGK hién nay chu yéu trinh bay nhitng khai
niém, nhirng dinh 1i, quy tic co ban. P6i véi phan bai tap ciing kha don gian, chi doi
hoi HS tu duy & mirc do thap. Tuy nhién c6 rat nhiéu dang bai tdp HPT co thé khai
thac dé phat trién TDST cho HS. Thyc té 13 trong cac dé thi chon HSG, thi tuyén sinh
dai hoc cao déng luén c6 nhirng bai toan HPT hay va kho, doi hoi su sang tao rat 16n
cua HS. Vi vay ngoai viéc khai thac tri¢t dé cac co hoi sin co trong SGK , GV con
phai chu trong mé rong, dao sau cac tri thire trong SGK dé bdi dudng TDST cho HS.
c) Bam sat dinh hwéng d6i méi PPDH mdn Toan & THPT hién nay.

Dinh hudng d6i méi PPDH mén Toan trong giai doan hién nay da duoc xac
dinh 1a: “ Phuong phap day hoc toan trong nha truong cic cip phai phat huy tinh tich
cuc, tu giac, chu dong cua nguoi hoc hinh thanh va phat trién nang luc tu hoc, trau
doi cac pham chat linh hoat, doc 1ap, sang tao ciia tu duy” (Chuong trinh Gido duc
ph6 théng moén Toan cia Bo gido duc va Dao tao ban hanh theo quyét dinh sd
16/2006/Qb-BGD&DT ngay 5 thang 5 nam 2006).

Theo dinh huéng day hoc nay, GV 1a nguoi thiét ké, t6 chirc, huéng dan, diéu
khién qué trinh hoc tdp con HS 1a chu thé nhén thuec, biét cach tu hoc, tu rén luyén, tur

d6 hinh thanh phat trién nhan cach va cac niang lyc can thiét ciia con nguoi lao dong.
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+ Day hoc théng qua té chirc cdc hoat dong cia HS:

Trong hoat dong do, HS can phai dugc cudn hat vao nhiing hoat dong hoc tap
do GV t6 chirc va chi dao, théng qua d6 HS tur kham phé nhirng diéu minh chwa biét
chir khong phai thu dong tiép thu nhing tri thire d sdp dit sin. Theo tinh than nay,
trong cac tiét 1én 16p GV 1a ngudi t6 chirc va chi dao HS tién hanh céc hoat dong hoc
tap: cung cb kién thirc cii, tim toi phat hién kién thirc méi, luyén tp van dung kién thirc
VAo cac tinh hudng khac nhau, thong qua cac hoat dong dé phat hién va chiém linh tri
thirc, hinh thanh thoéi quen van dung kién thtrc toan hoc vao thuc tién cudc séng.

+ Day hoc chu trong ren luyén phuwong phap tu hoc:

Trong hoat dong day hoc theo phuong phap méi, GV giup HS chuyén tir thoi
quen hoc tap thu dong sang tu hoc chu dong. Muén vay, GV can rén luyén cho HS
nhig tri thire phuong phap dé HS biét cach hoc, biét cach suy luan, biét cach ty tim
lai nhitng diéu di quén, biét cach tim toi dé phat hién kién thirc méi. Viéc nam viing
phuong phap s€ giap HS c6 thé tu doc tai liéu, tu lam duoc bai tap, nam viing va hiéu
sau cac kién thirc co ban dong thoi phat huy duoc tiém ning sang tao ciia ban than.

+ Téng cwong hoc tdp cd thé phoi hop véi hoc tdp hop téc:

PPDH d6i méi yéu cau HS phai “nghi nhiéu hon, 1am nhiéu hon, thao luin
nhiéu hon”. Piéu nay c6 nghia HS phai c6 sy ¢ ging tri tué va nghi luc cao trong
qué trinh tu lyc tiép nhan kién thirc méi, phai thyc sy suy nghi va lam vi¢c mot cach
tich cuc, doc 1ap dong thoi phai c6 mdi quan hé hop tac ca nhan trén con duong tim
toi phat hién kién thirc méi.

+ Két hop danh gid ciia thdy véi tw danh gid cia tro:

Dé phat huy vai tro tich cuc chu dong cua HS, GV can huéng dan HS phat
trién ki nang tu ddnh gia dé ty diéu chinh cach hoc ctia minh. GV c6 thé yéu cau HS
ty danh gia bai 1am ciia minh, nhan xét gop y bai lam, cach phat biéu cua ban, phé
phan céc sai 1am va tim nguyén nhan sai 1dm, néu cach sira chita sai 1am. ..

2.2. MOT SO BIEN PHAP SU PHAM.

2.2.1. Bién phap 1: Ciing ¢b tri thirc, dao sdu, mé rong cic khai niém, tinh chiat,
cic quy tic phwong phap co lién quan, tap luyén ki ning giai HPT dé tao diéu
kién nén ting cho phit trién TDST & HSG.
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a) Co sé va y nghia cta bién phap:

Viéc HS nam viing cac kién thirc, thanh thao cac k¥ ning va phuong phap giai
dé lam t6t cac bai toan vé HPT 1a hét stirc quan trong. Boi vi chi ¢ nim viing cac
kién thirc, k¥ ning va phuong phéap giai d6 thi HS méi c6 “von” dé sang tao trong qué
trinh hoc tap. Thuc té giang day hién nay cho thay, ngay ca voi HSG khong phai em
nao ciing nam virng kién thirc co ban, thanh thao k¥ nang giai toan.

Do vay viéc cung cd tri thire, ddo sau, mé rong cac dinh nghia, khai niém, tinh
chat, quy tac phuong phap c6 lién quan ciing nhu tap luyén cac k¥ ning giai cac bai
toan HPT 1a hét strc can thiét.

b) Cach thuc hién:

+ Khi day hoc giai toan vé HPT, theo nang lyc trinh d§ cua HS va ndi dung bai
toan, GV c6 thé t6 chirc nhitng hoat dong day hoc phut hop dé cing cb tri thirc dong
thoi giap HS tap luyén cac ki niang can thiét trong giai HPT tao diéu kién nén tang
cho viéc phat trién TDST cho HS.

Chang han trong day hoc bai méi (day 1y thuyét) GV thuc hién day chic chan
ly thuyét dong thoi cung c¢d kién thuc, ki ning co ban cho HS thong qua cac cdu hoi
c6 tinh chét tong hop kién thirc cao hodc thong qua cac bai tdp ngan nhung doi hoi
HS phai hiéu sau, hiéu chic 1y thuyét méi c6 thé tra 161 duge. Vi du GV c6 thé dua ra
céc cau hoi sau ddy, khi day hoc vé 1y thuyét HPT.

+ GV: Em hiy cho biét, mot HPT ¢ bao gid vo nghiém khong? Khi nao thi
mdt HPT v nghiém? Cé phai khi timg PT cia hé déu c6 nghiém thi HPT c6 nghiém
hay khong?

Hoac khi day hoc luyén tép trudce khi day, GV co thé giao cho HS mdt vai bai
tap vé nha & muc do d& va vira phai, nhung cac bai tap do s& duoc sir dung va lam
nén cho viéc giai cac bai tap khé trong gid hoc luyén tap ngay hom sau.

Hoac khi day hoc 6n tap chuong, GV co thé dua ra cac bai tap co tinh chét
téng hop cac kién thirc ctia chuong, nhung trong cac bai tip d6 tiém an nhitng yéu t6
ma HS c¢6 thé mic sai 1am trong qua trinh giai. Khi d6 GV s& t6 chtrc cac hoat dong
day va hoc nham giup HS phat hién va sira chita sai 1dm cta minh, cung ¢ kién thirc

virng chic cho cac em.
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GV c6 thé giup HS mé rong, dao siu kién thirc ctia minh, thong qua viée t6 chir,
huéng din HS sir dung céac kién thic cii, cac kinh nghiém di co vao giai cac bai toan
méi ma twong ching voi nhitng kién thirc va kinh nghiém 4y sé khong giai quyét duoc.

+ HS tu giac, tich cuc, nhiét tinh, hang hai, tham gia tra 101 cac cau hoi va cac
hoat dong hoc tap do giao vién t6 chtre, chiu su chi dao, huéng dan cia GV.
¢) Mot s vi du:

Vi du 1: Day hoc giai va bién luan HPT dang bac nhét hai an.

Trong day hoc giai va bién ludn HPT dang bac nhat hai 4n, thuc té 14 c6 khdng
it HS, ké ca HSG cling co thé bi mic sai 1am trong viéc két luan vé nghi¢ém cua h¢,
dan dén 10i giai khong chinh xAc.

(a+b)x+(a—h)y=1

+ Chang han c6 HS giai va bién luan HPT
(2a-b)x+(2a+b)y=

L0

nhu sau:
i a+b a-b
+ Tacod: D= =6ab
2a—-b 2a+b
1 a- a+b
X _a+20D, =00 J—_a+2b
1 2a+b Y |2a-b

+ Néu D #0< a=0vab = 0thi hé c6 nghiém duy nhat:
_D,_a+2b D, -a+2b

X

6ab 0 D 6ab

O

+ Néu

D
=0 . .
+ Néu { thi khi d6 D=0;D, = Dy =2b nén hé v6 nghiém.
{ thi khi d6 D=0;D, = —D, =a nén h¢ v6 nghi¢m.

0 .
+ Néu { B thi khidoD=0;D, = D, =0 nén h¢ co6 vb s6 nghiém

+ D& thiy 10i giai trén caa HS bi sai vi:
0x+0.y=1

thi khi d6 hé (I ) & , hé nay v6 nghi¢m.
0.x+0.y=1

+ Néu {
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+ GV c6 thé gitp HS khic phuyc sai 1am trong 101 giai trén, dé duoc 101 giai ding nhu sau:

i a+b a-b
+ Taco: D= =6ab
2a—-b 2a+b
1 a-b a+b 1
D, = =a+ZMDy= =-a+2b
1 2a+b 2a—-b 1

+ Néu D0 a=0vab = 0thi hé c6 nghiém duy nhat:

D, a+2b, D, -a+2b

“6ab '’ D 6ab

+Néu thi khi d6 D=0;D, =D, =2b#0 nén hé vo nghiém.

D
b #
b

+Néu{

thi khi d6 D=0;D, =—D, =a #0 nén h¢ v6 nghi¢m.

a=0
0
0
ax0
a=0

+Néu{ thi khi d6 D=0;D, =D, =0;c, =c, =1# 0 nén hé v0 nghi¢m.
b o

+ Két luan:

+Néu a£0 va b0 thi hé c6 nghiém duy nhit: x = 220,y = —3+20
6ab 6ab

+Néu a=0,b#0 hoic a=0,b=0 hoic a=b=0 thi hé vo nghiém.

Nhu vay vi¢c HS khong nim chic cac bude giai va bién ludn HPT dang bac nhét
hai an ciing nhu chua thanh thao viéc két luan nghiém tuong tng cho mdi trudng hop da
dan dén xay ra sai 1am trong 16i giai. Dé khac phyc diéu nay GV c6 thé t6 chirc cac hoat
dong day va hoc dé cung cd cac bude giai va bién ludn HPT bac nhét hai an, déng thoi
cung c¢d cach két luan nghiém cho ting truong hop twong tng nhu sau:

Hoat déng 1: Cung cb cac budc giai va bién luan HPT dang bic nhét hai an,
cach két luan nghiém cho mdi budc twong tng:

+ GV: Ghi cac budc giai va bién luan HPT dang bac nhat hai 4n 1én bang va yéu ciu
HS dién vao dau: ... dé dugc két luan ding.

ax+by=c,

+ Cho HPT (chira tham sd) dang bac nhat hai ém:{
a,X+h,y=c,
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ab

a,b,

+Néu D=0 thihé ...

D=0

+Néu {[D, #0 thihé ...
{Dy;«to

¢ b

c,b,

+Taco: D= ,D, =

X

D, =

y

‘al c
3,

D=0

+Néu <D, =D, =0 thi hé ...
a’+aZ+b>+h2 =0

D=0

. |D,=D, =0

+ Néu thi hé ...
a1:a2:b1:b2:O
cZ+c5#0

D=0
D,=D,=0
a1:a2:b1:b2:o
c,=¢C,=0

+ Néu thi hé ...

+ HS: Suy nghi va 1én bang dién két qua (Mdi HS dién két qua ciia mot trudng hop)
+ GV: Nhan xét, sira chira cho HS lam sai (néu c). Yéu cau HS ghi nhé va viét cac
két qua sau vao vo:

, 4 A A SR a1x+b1yzcl
+ Cho HPT (chira tham s0) dang bac nhat hai an:
a,X+b,y=c,
C
+ Ta co: Dz‘alb1 D, = %0 ,Dy:‘al .
a2b2 C2 b2 aZCZ
4 . 14 D D
+ Néu D #0 thi hé c¢6 nghiém duy nhat X:EX;y:Ey'
D=0
+ Néu {Dx #0 thi hé v6 nghiém.
D, #0
D=0
+Néu <D, =D, =0 thi h¢ ¢6 vo s6 nghigm.
a’+aZ+b>+h2 =0
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D=0
. |Dy=D,=0
+ Néu thi hé vo nghiém.
a1=a2:b1=b2=0
ci+c;#0
D=0
. |D,=D,=0 , _
+ Néu thi hé c6 vo s6 nghiém.
a1232:b1:b220
c,=¢C,=0

Hoat dong 2: Van dung vao gidi toan:

GV cho HS giai c4c bai toan sau:

1-sina)X+cosay = Ccos
( a)X+cosay a(aeD)

Bai toan: Giai va bién luan HPT sau: ] )
cosax+(1-sina)y=sina

Véi bai toan nay GV c6 thé hudng dan dé HS nhan dang dugc HPT trén.
+ GV: HPT trén c6 phai 1a HPT bac nhat hai an d6i voi hai bién x va y khéng?
+ HS: Suy nghi, dya vao dinh nghia HPT hai an x va y dé dua ra cau tra 10i, tir 46 HS
dua ra dugc 101 giai sau:
Loi giai: Ta c0:

1-sina cOS«a

=2sina(sina —1)

cosa l-sina

COSa  COS« )
D, =| . . |=cosa(1-2sina)
Sinag 1-Sina

l-sina cosa| .
Dy = . =Siha -1
cosa Sina

+ Bién luan:

) a#kr
sina #0

+ Néu D;t0<:>{ =N (kel)

sina #1 a¢%+k27r

_cosa(1-2sina)

~ 2sin a(sing-1)

B 1

Y= sina

S6 héa boi Trung tam Hoc liéu - PHTN 42 http://www.lrc-tnu.edu.vn/

thi hé c6 nghiém duy nhat:




sina =0

+Néu D=0 = .
sina =1 a:5+k27r

. X+(—l)k = (—1)k
+ Néua =k thi hé da cho tr¢ thanh:

(—1)k X+y=0
+ Ta thdy du k chin hay k 1¢ thi hé trén ludn v nghiém.
2 T ot n s 0.x+0.y:0 . . .
+ Néu a =—+ k27 thi h¢ da cho tré thanh: h¢ nay vo nghiém.
2 0.x+0.y=1
+ Két ludn:
cosa(1-2sina)
a#kz " 2sina(sina -1
+Néud g (k el1) thi hé c6 nghiém duy nhét: sina(sina -1)
a+—+k2rx 1
2 y= -
2sina

+Néu a=kz va a:%+k27z,(keD) thi hé vo nghiém.

Vi du 2: Day hoc giai HPT bang phuong phap dua vé HPT béac nhat hai an.

Hoat dong 1: M6 rong, dao sau phuong phap giai HPT bac nhit hai 4n vao giai

cac dang HPT khac.

+ GV néu van dé:

Ta da biét mot HPT bac nhat hai an ludn giai duoc bang phuong phép thé,

phuong phéap cong dai s6 hodc thong qua cong cu dinh thirc cap hai. Khi dung trudc

mot HPT nao d6, néu tinh ¥ quan sat, ta c6 thé dua mot HPT phirc tap vé mot HPT

bAc nhat hai 4n don gian hon, tir 46 st dung duoc cic phuong phap giai hé bac nhat

hai an quen biét dé xu ly bai toan.

+ GV dua ra cau hoi: Em hay néu mot vai dAu hiéu nhan biét mot HPT bat ky co thé

dua duoc vé moét HPT béc nhat hai an?

+HS: Suy nghi van dung dinh nghia HPT béc nhat hai an va ldy mot vai vi dy dé tra 10 ciu hoi.

+ GV: Nhan xét cau tra 11 cua HS va dua ra mot sd dau hiéu nhan biét mot HPT bat

ky c6 thé dua duoc vé HPT bac nhét hai an:

+ CO6 mot nhan tr 1dp lai ¢ ca hai PT cua hé (mot can thirc, hoac mot biéu thuc cua X

vay,...) va cac thanh phan con lai chi c6 dang bac nhat ciia X va y.
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+ GV duara vi du:

. Ha (X+Y)y2xy +8 =4xy -3y +7
¢
(Xx+2y)y/2xy+8=x—Ty+6xy+3

an do c6 dai luong /2xy +8 ldp lai & ca hai PT cua hé¢, cac thanh ph?m con lai déu co

(x,yel) co thé dua vé HPT bac nhat hai

dang bac nhét theo x va y.

2
u" -8 , ta duwgc HPT bac nhét hai 4n X

+ GV: That vay, dat u :«/ny+8 >0=xy=

o |ux+(u+3)y=2u"-9
vay la: ~ - Cn o2
(1-u)x—(7+2u)y=21-3u

+ C0 hai nhan tr 13p lai ¢ ca hai PT cta hé ( c6 hai can thirc, hodc hai biéu thirc ctia X va Y, ... ).

x2+y+x3y+xy2+xy:—E
+ GV: Lay vi du: Hé . 4(X,y el )co thé dua vé HPT bac
X'+ y?+xy(1+ ZX):_Z

nhat hai an do ca hai PT cuia hé déu c6 hai dai lugng y va y?.

Xy? +(x°+ x+1)y =X’ 3
+ GV: That vay, viét lai HPT trén duéi dang: 4

5
(2% +x)y=—x"-=
Y2 +( )y .
xa+(x3+x+1)b=—x2—§
+ Pat a=y?,b=y, ta dugc HPT bac nhit hai 4n a va b: . 4
a+(2x2+x)b:—x4——
4

Hoat dong 2: Van dung vao giai toan:

+ GV: Yéu cau HS giai bai toan sau:

X +y? +x+y—-4=0 (1)

Bai toan 1: Giai HPT:
2X* +xy -y’ —5x+y+2=0 (2)

GV: Huéng dan (néu can):
+ Hé PT d4 cho gém hai PT béc hai ddi voi X va y. Vi hé nay HS co thé giai bang
phuong phap bién d6i mot trong hai PT cta hé vé dang tich nho phén tich da thic

thanh nhan tir hodc xem mot trong hai PT cua hé 1a 1a PT bac hai theo x hoac y.
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+ Trong trudng hop ndy 4n con lai dong vai trd tham sb. Thyc hién tinh biét thic A .
Néu A 1a chinh phuong thi s& tim dugc mdi lién hé giira x va y. Sau d6 thuc hién rat
thé x theo y hoic y theo x va thé vao PT con lai cta hé.

HS: Thuc hién theo yéu cu cua GV:
+ Xét PT (2) cua hé ta co:

22+ Xy —y? =5x+y+2=02x"+(y-5)x—y? +y+2=0(*)
+Taco: A, =(y—5)2—8(—y2+y+2):(3y—3)2 >0.

+ Suy ra PT (*) c6 hai nghiém: X:yTH'Vé X=2-Y.

+ Tién hanh rat thé vao PT(1), HS sé& tim dugc nghiém cua hé.
+ GV: Ngoai cach giai trén, cac em con cach nao khac dé giai HPT nay hay khong?
+ HS: C6 thé giai HPT nay bang cach dua vé HPT béc nhét hai 4n theo x va y.
+ GV: Em hay thuc hién:
, t+x=-y’ —y+4
+ HS: Dbat t = x°. Khi d6 hé trd thanh: ,
2t+(y-5)x=y*-y-2

+ Xét hé bac nhét hai an t va x co:

1 1 —y2_
= =y-T7, szl )2 y+4:3y2+y—10
2 y-5 2 y -y-2
J— 2_
th‘{ y+4 1 =—y*+3y*+10y -8
y’'-y-2 y-5

+ Vi y =7khong l1a nghiém ctia hé nén suy ra D = 0.

)

+ Khi d6 hé c6 nghiém duy nhat: [[))
X=—=

D

2
+ Vi tzxzzgz(&j
D D

& D.D=D] < (y-7)(-y*+3y* +10y -18) =(3y* + y—10)2
©5y*—2y° - 24y +34y -13=0< (y—1)"(5y° +8y—13)=0
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y=1=x=1

= 13 4(TM)
Y= x=—o
5 5
+ Vay hé c6 hai nghiém: (1;1),(—%;—?).

Nhan xét: Nhu viy véi sy hudng dan cua GV, HS di tim ra thém mét cach
giai nita cho bai h¢. O bai hé nay cach dua vé HPT bac nhét hai 4n c6 vé viéc tinh
toan trd nén ning né phic tap. Nhung cai ma HS thu duogc trong 101 giai nay 13 su
sang tao doc dao khi van dung dugc cong thirc giai hé bac nhat hai an vao giai HPT
bac hai hai 4n. Nhu thé, khi ding trudc mot HPT, HS s€ co nhiéu su lua chon khac
nhau vé mit phuong phap, tao nén su linh hoat, mén déo trong giai toan.

Tiép tuc cing cb tri thire, md rong, diao sau viée str dung phuong phap giai

HPT bac nhat hai 4n vao giai cac HPT khac, GV yéu cau HS giai bai toan sau:

(x+ y)\/x2 +7+ y\/2y2 +1=xy+2y?
2XVX T +(X+Y)4/2y* +1=3xy - X’

GV: HPT trén c6 thé dua vé HPT bac nhat hai an theo hai bién méi duoc khong?

Bai toan 2: Giai HPT: (1) (x,yel)

Néu duoc, em hay thyc hi¢n?
+ HS: Suy nghi, van dung cac dAu nhan biét & trén dé tra 16i cau hoi, tir d6 dua ra

duogc 101 gidi sau:
. a=vVx"+72>0
Loi giai:Véi dieu kién (x,y el ), ta dat
b=42y*+1>0

(x+y)a+yb=xy+2y’

(1)

+ Khi d6 HPT tr¢ thanh:
2xa+(x+y)b=3xy—x*

+ Xem HPT (II) 12 hé bac nhét hai 4n a,b. Khi d6 ta tinh dugc cac dinh thic:

Xy+2y> y

X+y y 2 2 2 2
D= =X"+y5D, = =2y( X"+
2X  X+y g 3xy—x° X+y y( y)
2
Dy:x+y xy+2y2 :—x(x2+y2)
2X  3xy—X
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+Néu D=0 X +y’ =0 x=y=0 (TM)

+NéuD#0< x* +y? =0 tacod

+ Vay HPT (1) c6 hai nghiém la (0;0)va (-3;2).

Nhan xét: Véi bai todn nay viéc HS nhan ra dang ctia h¢ da cho co thé dua
dugc vé HPT bac nhét hai an 14 vo cung hop Iy! C6 thé noi day 1a diém mau chét,
budc dot pha din dén mot 10i giai dep mat cho bai toan. RS rang 10i giai trén hét st
tir nhién, trong sang va khong kém phan doc dao. Qua hai bai toan trén HS da duoc
cing ¢, ddo sau, md rong va tap luyén ki nang giai HPT bang phuong phap chuyén
HPT trinh d3 cho vé HPT bac nhit hai an va st dung phuong phap giai truyén thong
ctia HPT bac nhét hai 4n 1a cong cu dinh thuc cép hai, tién dén giai quyét bai toan.
2.2.2. Bién phap 2: Tép luyén cho HS théi quen khong suy nghi ctrng nhic theo
nhimg quy tic da hoc, khong may méc ap dung nhirng mo hinh da gip dé vng
xir linh hoat trwéc nhirng tinh huéng méi.

a) Co s¢ vay nghia cia bién phap:

Mot trong cac thude tinh quan trong ctia TDST 1a tinh mén déo. Tinh mén déo
thé hién ¢ kha nang dé& dang chuyén tir giai phap nay sang giai phap khac, khéng suy
nghi ctng nhic theo nhitng quy tic da hoc, khong may moc ap dung nhirmg mé hinh
da gap dé tng xir linh hoat truéc nhirng tinh huéng méi. Vi vay bién phap nay nham
muc dich rén luyén tinh mén déo cho HS. Tir d6 tao diéu kién thuan loi cho viéc phéat
trien TDST cho HS.

b) Cach thuec hién:

+ GV: T churc cac hoat dong day va hoc ma qua do6 HS phai suy nghi linh
hoat, mém déo, khong rap khuon may moéc, phai thuc hi¢n cac hoat dong tri tu¢ chung
nhu: phan tich, so sanh, lién tudng,... dé tim ra cach thirc méi, van dé mai.

+ Thong thudng GV yéu cau HS lam céc bai tdp ma thoat nhin HS nghi 14 ¢6
thé 1am duoc bang cach di biét, quen thudc. Tuy nhién khi bét tay vao lam thi gip
kho khian, tham chi 1a khong thé giai ndi theo cach d6. Hoic GV dua ra cho HS céc
bai tap c6 thé giai theo cach di hoc (cach cil) nhung GV yéu cau HS khéng giai theo
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cach d6 (cach di biét) ma hdy tim 101 giai méi cho bai toan. Khi d6 doi hoi HS phai
chuyén huéng tu duy dé tim cach giai méi. Vi du GV yéu cau HS giai mot HPT bang
phuong phap ctia hinh hoc, mic du HPT d6 HS c6 thé giai t6t bang phuong phap cia
dai sd, trong truong hop nay cac em phai chuyén huéng tu duy dé kiém tim 1oi giai
méi bang phuong phap hinh hoc cho bai toan.

+ Khi thyc hién bién phap nay, GV phai linh hoat, mém déo trong goi van dé
dé HS c6 thé tong hop duoc cac cong cu dd hoc dé giai quyét bai toan, khong ap dat
dé HS co thé phat trién dugc thoi quen khong suy nghi ctng nhic hay may moc bit
chuée theo mot hudng giai quyét nao d6. GV ciing can dé HS sang tao va khich 1é sy
sang tao ctia HS khi dua ra cac hudng giai quyét chir khong liét ké ra cu thé tat ca cac
phuong phap ma nén dua ra cac dau hiéu twong tmg ctia bai toan rdi goi y dan dan
dén khi HS phat hién ra phuong phép.

Ta cung nhau xét cac vi du sau:

¢) Mot sb vi du:

xX'+yt=1 (1)
x?+y?=1 (2)

Vidu 1: Day hoc giai HPT : (1) {

GV ¢6 thé to chirc day hoc nhu sau:

+ GV: HPT nay thudc dang co ban nao? Cach giai ?

+ HS : Pay 1a HPT thudc dang hé dbi xing loai 1. Pit x+y=S xy=P.

+ GV: Cac em hay tim cach giai HPT trén?

+ HS: Dén day HS s& tim cach bién d6i HPT di cho vé HPT méi ma cac PT trong hé
c6 chira tong X+ Yy Va tich xy. Tuy nhién c4c em vap phai mdt tr& ngai khong nho, khi sb
mil cia X va y trong hé 14 qua 16n nén viéc dua vé tong va tich cia x va y 1a khong hé don
gian. Nhu vay HS dé gip phai kho khan khi van dung cach giai truyén théng ciia HPT déi
ximg loai 1. C4c em can phai chuyén hudng tur duy tim cach giai khac cho bai toan.

+ GV c6 thé goi y cho HS nhu sau (néu can): Véi HPT trén X va y ¢6 sd mil 1a kha
cao va déu 1a bac chin. Hon nita tong cua chiing bang 1. Diéu nay 1én goi ¥ tudng ta
c6 thé danh gia hé da cho trén mién gia tri ctia X va y. Sau d6 xét dau ding thirc xay ra
dé suy ra nghiém cua hé.

+HS: T (1) c6: 0<x* <1,0<y* <1.Suyra: x| <1|y|<1.
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+V6i 0< X <1=xP° <x*
+V6i0<|y|<1=y? <y

+Nén: x°+y°<x*+y* (3)

x=0

510 34 x4(x6—1)=0 X=+1
+Tfr(1),(2)va(3)tasuyra:{ o 2SN e ==

yo=y' y'(y'-1)=0 ||y=0

ly=+1

+ Thay vao hé va kiém tra thi nhan duoc nghiém nhu sau:

x=0 _ Ix=%1
hoac
{y:il {y=0

Nhan xét: Nhu vay qua hoat dong tim toi 101 giai HPT (1), HS da duoc tap luyén
v6i viée suy nghi linh hoat, khong rap khudén may moc, khong 4p dung ctimg nhic theo
nhitng quy tic da hoc, nhitng mé hinh da gap. HS dd nhan xét dugc mién gia tri cia X VA y,
dua vao dic diém riéng ciia HPT, dan dén phép danh gia bat dang thirc day tinh té, tao nén
mot 10 giai dep cho bai toan. HS ciing da nhin thy chirc ning méi (giai hé phuong trinh)
ctia mot d6i twong quen thudc (1a cong cu bat dang thirc) . Nhu vay hoat dong nay da rén

luyén duogc tinh mém déo linh hoat ctia TDST cho HS. GV tiép tuc dua ra vi du sau:

2013x%* +2014x* + 2015x**® = 2014
Vi du 2: Day hoc giai HPT: {X*+y° +2° +2x+4y+6z2-7=0
2X+Yy+4z-5=0

Khi gip bai toan nay HS s& nghi ngay dén nhiing cach giai quen thudc nhu
phuong phap thé, phuong phap bién d6i twong duong, phuwong phap dit an phu, hodc
phuong phap danh gi,... Tuy nhién néu ap dung mot cach rap khudén may méc nhiing
cach d6 thi s& gap kho khin, bé tic. Pén diy doi hoi HS phai tu duy linh hoat, mém
déo, phai chuyén sang hudng khac dé tim 101 giai. GV ¢6 thé huéng dan HS chuyén
hudng tu duy sang phuong phap hinh hoc nhu sau:

+ GV: Trong khong gian Oxyz, PT thir hai va thit ba trong h¢ la PT ctia cac mat nao?

+ HS: PT thir hai va th ba trong hé lan luot 1a PT ctia mit cau (S) va PT cua

mit phang (P).
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+ GV: Em hiy x4c dinh tdm va ban kinh cta mit cau (S)?

+ HS: Mit cau (S) ¢6 tam | (-1,-2;-3), ban kinh R = J21.

+ GV: Em hay tinh khoang cach tir tim I ctia mit cau (S) dén mit phang (P)?
2.(-1)+1.(-2)+4.(-3)-5

_[2()+1(2)+4(3)-5 _ 5

+HS: d(1,(P)) N oo

+ GV: Hiy so sanh khoang cach tir tim ciia mit cau (S) dén mit phang (P) véi
ban kinh ctia mat cau (S)? Tir d6 rit ra nhan xét vé vi tri twong dbi ciia mit cau (S) va
(P) trong khong gian Oxyz?

+ HS: Khoang cach tir tim ctia mat cau (S) dén mat phang (P) bang ban kinh
ctia mit cau (S). Do d6 mit phang (P) tiép xtic mit cau (S).

+ GV: Em hay néu cach xac dinh toa do tiép diém caa (P) va (S)?

+ HS: Viét PT tham sé cta dudng thing d qua tdm I cia mit cau (S) va vudng
goc voi mat phang (P). Toa do tiép diém cua (P) va (S) 1a nghiém cua hé tao bai PT
ctia dudng thang d va PT cua mat phang (P).

+ GV: Em hay thuc hién?

+ HS: Phuong trinh tham s6 cta duong thang d qua tam I cua (S) va vudng

X=-1+2t
gbc voi (P) la: < y=-2+t
z=-3+4t

Tham s6 t (g voi giao diém M cua d va (P) 1a nghiém cia PT:
2(-1+2t)+(-2+t)+4(-3+4t)-5=0=t=1
Thay t=1 vao PT tham sb cua d ta tim duoc: M (1; —1;1) .
+ GV: Em hay thay toa dd cua diém M vao PT tht nhit cua hé xem c6 thoa
maén hay khong? Tir 6 hiy két luan vé nghiém ctia hé?
+ HS: Thay toa d6 cua diém M vao PT tht nhat cia hé théy théa man.
+ Vay HPT di cho c6 nghiém duy nhat: (1-1,1).
Nhan xét: Nhu vay bang cach t6 chiic huéng dan HS tim toi 10i giai nhu trén GV
da giup HS tap luyén théi quen khong suy nghi ctng nhic theo nhitng quy tic da hoc,
khong may moéc ap dung nhitng mé hinh d3 gip dé tng xir linh hoat trude nhitng tinh

huéng méi. Qua d6 rén luyén dugc tinh mém déo ctia TDST cho HS.
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2.2.3. Bién phap 3: Hwéng din va luyén tip cho hoc sinh kha niing nhin bai to4n
giai hé phwong trinh duwéi nhiéu géc dd khac nhau dé cé thé tim dwoc nhiéu cich
giai kKhac nhau.

a)Co sé va y nghia cta bién phap:

Mot trong nhiing thudc tinh quan trong ctia TDST 1a tinh nhuan nhuyén. Tinh
nhuan nhuyén thé hién ¢ kha niang tim duoc nhiéu giai phap trén nhiéu goc do va tinh
huéng khac nhau. Tinh nhuan nhuyén dugc ddc trung bdi kha nang tao ra mot $6
luong nhit dinh cac y tudng. SO v tuong nghi ra cang nhiéu thi kha ning xuét hién ¥
tudng doc dao cang lon.

Vi vdy, bién phap nay nham rén luyén cho HS tinh nhuan nhuyén, tinh doc dao
cua TDST.

b) Cach thue hién:

+ GV dua ra cac bai toan vé HPT co thé giai bang nhiéu cach, nhiéu phuong phap
khéc nhau. Yéu cau HS giai cac HPT d6 bang nhiéu cach khac nhau, nhan xét vé uu
nhuoc diém cua timg cach giai, loi thé cia mdi phuwong phap st dung trong mdi cach.

+ GV: Huéng dan HS xem xét bai toan ¢ nhiéu hudng khac nhau, duéi nhiéu goc do, nhiéu

4
.....

khia canh khac nhau, tir 6 tim dugc nhiéu cach giai va cach giai téi uu cho bai toan.

+ HS phan tich dugc wu diém, nhuge diém, loi thé cua timg cach giai va lwa chon
duoc cach giai ti uu, cach giai doc ddo cho bai toan.

¢) Mot s vi du:

Vi du 1: Trong gid hoc bdi dudng HSG, GV dung phiéu hoc tap sau:

1) Em hiy néu cac phuong phéap giai HPT ma em biét?

xJ12—-y +.y(12-x*) =12 (1

2) Em hay giai HPT: (1) y y( ) @) (x,yel)
X* —8x—1=2,/y-2 (2)

bang céac cach khac nhau?

{ 3) Trong céc cach giai tim dugc, em thich cach nao nhat ? Vi sa0?

+) Y 1: C6 cac phuong phap giai hé nhu: Phuong phap thé (thé mot an theo an
kia, thé biéu thirc ctia bién, thé hang s6), phuong phéap bién ddi twong dwong, phuong

phap dit 4n phu, phuong phap dua mot PT cua hé vé PT tich hodc PT dang cép,
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phuong phap danh gia bat ding thirc, phwong phap ham sé, phuwong phap luong giac
hoa, phuong phap d6 thi va hinh hoc,.. .
+)Y 2:

N 2<y<12 2<y<12
+ Diéu kién :

=
12-x*>0 2J3<x<23
+) Céch 1:

2 _ 2
+Tacé:xw/12—ys%2y va y(lZ—xZ)S# nén:

>

x>0
x4/12—y+./y(12—x2) <12. Do do(l)@{yzlz_xz

+ Thay y =12 —x* vao (2) ta duoc:
x®—8x—1=2 10—x2<:>x3—8x—3+2(l—\/10—x2)=0
2(x+3)

m}o (3)

+ Do x>0 nén x2+3x+1+M>O.Théthi (3) = x=3.

1++/10—x2

+ Thay vao HPT va ddi chiéu véi diéu kién ta duge nghiém: (3;3).

<:>(x—3)(x2 +3x+1+

+) Cach 2: bit tx=,/12—y >0. Suy ra:t*x* =12 —y.

+PT (1) duoc viét lai nhu sau: tx* + \/(12 —t*x%)(12-x*) =12

o X% + 4144 -12%% —12X2%% +12%* =12

& 144 -12%% —12X22 +12%* =12 X2
+ Binh phuong hai vé va thu gon ta thu dugc PT hé qua:
x=0
t=1

X+ Xt -2 =0 x2(1+t2 —2t)=0<:{
+ Néu x=0 thi y=12, khong théa man h¢ phuong trinh.

. x>0 x>0
+Néu t=1thi x=,12-y < &
y {xzzlz—y {yzlz—x2
+ Pén day thuc hién giai twong ty nhu ¢ cach 1.
+) Cach 3: Pit 12— x*=u?,12—-y =V*,y = @*véi u,v,0>0.
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XV+Uuw =12
+ Ta thiét 1ap duoc HPT sau:{ x* +u® =12 :>(x2+u2)+(v2+w2)=2(xv+Ua)) (*)
Vit w® =12
<:>(x2—2xv+v2)+(u2—2ua)+co2)=0
X =V

& (x=v) +(u-w) :o@{u:w

Xx=\12-y {x>0
=N
Ji2-x2 = fy  ly=12-%

+ Pén day, thuc hién giai twong tu cach 1.

+Khidc'>{

XV+Uw =12
+) Céch 4: Viéc dit 4n phu hoan toan gidng cach 3 va ta co hé: { x* +u? =12
Vi + o’ =12

+Lai dat a=(xu),b=(v;®).

+ Ap dung bét ding thire ab < ‘5‘.‘5‘ 12 €0:12 = X+ U <X + U2 ANV + o =12

A9 2 =N N X u Y . ~ z
+ Dau “=" xdy ra<> a va b cung phuvong < — = —. Diéu nay dan dén:
V o

X :\/12—x2<:> X J2—y (*%)
V2-y  Jy T 2-x \/12_( oy)

+ Xétham sé f ()= —— te(0:243).

V12 - t?
12
(12—t2)\/12—t2

+Suy ra f(t) dong bién trén (0;24/3).

+ Khi do PT (**) < f(x)= f(«/12—y)nénx=4/12—y <:>{

+ Dén day, thyc hién giai twong tu cach 1.
+) Cach 5: Do y>2 va y(12—x°)>0nén 12-x* > 0.

+Tacé: f'(t)= >0,Vte(0;2\/§).

x>0
y=12-x?

+ Ap dung bat dang thirc Bunhiacopxki, ta co:
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x\/127—y+4/y(12—x2):x\/12fy+\/12—x2.\/§§\/(x2+12—x2)(12—y+ y) =12

+ Dau “="" xay ra khi va chi khi:

X :\/12—x2<:> X :\/12Ty<:> X Ji2—y
Ji2-y Jy V12 %2 Jy J12-%° \/12_(\/127_”2

+ Dén day giai twong ty cach 4 biang cach st dung tinh don diéu cta ham sb.

+) Cach 6: Dat t =./12—y >0.Suy ra:y =12 —t*.

+ Khi d6 PT (1) dugc viét thanh: xt+ \/(12 ~t2)(12-x?) =12

144 1257 —12t% +12%% =12 —xt.

+ Binh phuong hai vé va thu duge PT hé qua: x* +t? —2xt =0 <t =0.

x>0
+ Su ra:x:«/12— =
Y y {y=12—x2
+ Thay y =12 —x* vao PT(2) ta dugc:
X3 —8X —1=2410— x> <:>x(x2—8)—1:2 10— X
+Pit t =410—x% >0. Suy ra: t? =10— X2, ta duoc PT:

{x(lO—tz -8)-1=2t |x= 2t+1

o 212 tzx+2.

2 2
t+x"=10 t? +x* =10

2t +1

2
+ Khi d6 t2+( > j =10 <> t° —14t* +48t° +4t-39=0

& (t—1)(t°+t" —13t° ~13t* + 35t +39) = 0(***)
+Taco: t°+t" —13t° —13t° + 35t + 39 =t°(t* —13) + t* (t* ~13)+ 3(t +1) + 4
= (t+1)(t* ~13° +35)+4>0,vt e[ 0,410 |

+ Do d6: PT (***) &t =1=+10-x* =1<> x =+3.

+ So diéu kién, suy ra: x=3. Vithé y=3.

+ Véay HPT c6 nghiém duy nhat: (3;3).

+) Céch 7: Thyc hién trong tu nhu cic cach giai trén ta di dén PT:

x3 —8x—1—24/10—x* =0.
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+Xétham s6: f(x)=x" ~8x—1-2y10-x,xe| 0;410 |.
+ Ta s& tinh dén dao ham cép hai:

f'(x):3x2—8+i X€|:O;\/E)

NI

2
2 1O—x2+2X2
f"(x):6x+ V10— X >0,VX€[O;\/E)

o
+Suyra f'(x) dong bién trén (O;\/l_O) .Dodo f(x)co t6i da hai nghiém.
+ Lai thdy x=—1 va x =31a hai nghiém ctia PT f(x)=0.

+ Nhung do X e [0;\/]5 ] nén chi c6 nghi€ém X =3thda man.

+ V61 X =3 ta cling tinh dugc y=3.

+ Véy hé c6 nghiém duy nhét: (3;3).

+) Céch 8: Thyc hién twong tu nhu cac cach giai trén ta di dén PT:
X’ —8x—1-2410-x2 =0 (1)

+ PT (1) =X —8x—1=210—x* (2)

+ Piéu kién dé PT (2) c6 nghiém la:

x}-8x-1>0= x328x+1>8x:>x(x2—8)>0:>x>2«/§, do x> 0.

+ Xétham sé f (x)=x* —8x—1-2410-x?
2X

V10— x?

+Ma f(3)=0nén x=3langhiém duy nhat cia PT(2).

+Pao ham: f'(x)=3x* -8+ >0,Vx > 24/2.

+ Vay HPT d cho c6 nghiém duy nhat: (3;3).

+) Cach 9: Pt t=,/12—y >0=> y=12—t%. PT (1), duoc viét thanh:

xt+\/(12—t2)(12— x?)=12 = xt+\/144—12(x2 H7) 4+ x3? =12,

+Taco: xt+ \/144—12(x2 P8 )+ < xt 4+ 144 - 24t + 7

+ Xét bidu thite: P = xt +v144 — 24xt + X’t* = xt +|xt —12|

+ Lai vixt+ \/(12—t2)(12 —Xx*)=12nén xt<12. Din dén |xt-12|=12—xt.
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+ Khi d6: P =12. Dau “=" x4y ra khi va chi khi:
x>0
X +tP=2xt o x=teox=,12-y <:>{

y=12-x?
+ Dén day giai twong ty cach 1.

+) Y 3: Mdi em c6 thé thich mdt cach giai voi nhitng 1y do cac em dua ra.

+ GV goi lan luot mot sé HS 1én trinh bay két qua ctia minh. Cho ca 16p thao luén,
dong gop ¥ kién.

+ GV nhan xét, danh gia (c6 thé cho diém theo tiéu chi: s6 cach 1am dugc nhiéu hay
it). Sau d6 GV ciing c¢6 hé thong cac phuong phap giai cho HS.

Nhan xét: Cach td chic hoat dong day hoc nhu trén da ren luyén cho HS biét
nhin nhén, tiép c4n bai ton theo nhiéu hudng khac nhau, tir d6 dé xuat duoc nhiéu
cach giai khac nhau. Viéc HS thich cach nao khong quan trong, diéu quan trong la
thong qua vi¢c bay té quan diém cua minh, HS duoc luyén tap céac hoat dong tri tué
nhu phén tich, so sanh, danh gia, tong hop. Pong thoi HS ciing co thé thay cach giai
1, 1a trong sang, gian di nhat nhung cach giai doc dao thi phai ké dén cach 3, cach 7
Vi N6 c6 cach suy nghi sang tao 1a dya vao bat dang thirc vecto va ing dung cua dao
ham cép hai. Nhu vy HS dd duoc rén luyén tinh mém déo, tinh nhuin nhuyén, tinh

hoan thién, tinh doc dao cua TDST.
(y—2)\/x+2—x\/9:0 (1)
N +1(\/§+1) :(y—3)(1+\/x2 + y—3x) (2)

GV c6 thé huéng dan cho HS tiép can bai toan tir nhiéu hudng dé tim duoc nhiéu

Vi du 2: Giai HPT (x,yel)

cach giai khac nhau nhu sau:
+ GV: Quan sat HPT ta thdy, PT (2) kha phtc tap, biéu thic cua x va y twong d6i xau
nén chua khai thac dugc gi. Do do6 dinh hudng cua ta la Xuat phat tir PT (1), thuc hién
bién d6i dé tim méi lién hé giita x va y.

> Hudng tiép can thir nhat:
+ GV: Bé tim duoc mbi lién hé giira x va y tir PT (1), ta s& thuc hién binh phuong hai
vé voi mong mudn loai bé duoc can thirc. Lam thé nao co thé loai bo ngay dugc can
thirc khi binh phuong?

+ HS: Chuyén mdi cin thirc vé mot vé.
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+ GV: Dé phép binh phuong hai vé 1a twong dwong, ta cAn thém diéu kién gi?
+ HS: Ta can thém diéu kién hai vé ciing dau.

+ GV: Em hay thuc hién:

+ HS: Lam theo goi y cia GV.

X+2>0
X>-1
+ Didukign: {0 &4y20 (3)
1€u . P
T 1x+120 v
—3x>
x> +y-3x>0 Xy =3x20

+ Tu PT (2) ta thay, PT (2) c6 nghiém thi y—320<y>3 (4).

Xx>-1y=>3

(5)

+ Tu (3) va (4), ta duoc:
Gyvatd) {x2+y—3x20

y>2
+Taco: PT ()= (y-2)Vx+2=xy & 1x>0
(y—2)2(x+2):x2y

y>2

< 9x20

Y2 X—4xy +4x+2y° -8y +8=x%y

y>2

< 39x20
xy(y—x—2)+2y(y—x-2)-4(y—-x-2)=0

x>0
Sy=22 Sy=22
(y—-x—-2)(xy+2y—-4)=0 y—x—-2=0
{xy+2y—4:0

+ GV: Nhu vay téi diy HS di tim dugc mbi lién hé gitta X va y. Cac em tiép tuc xét
tirng tredng hop va thue hién rat thé vao (2).

+Voi y—x—2=0<y=x+2.Do y>3nén x>-1.
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+Thé y=x+2 vio (2), ta duge: VX+1(vx+2+1)=(x-1)(X* ~2x+2+1) ()

+ GV: PT (*) c6 thé giai duoc bang phuong phap ham sd. Em hiy bién d6i dé hai vé
ctia PT (*) c6 cung ham sé dic trung?

+ HS: Thyc hién theo goi y cia GV.

+PT (*)<:>\/x+l( <\/x+1)2+1+1j=(x—1)(\/(x—1)2+1+1) (**)

+ Xét ham s0 dic trung: f(t):t(\/t2+1+1):t t? +1+t,te[-1+00)

2

+Pao ham: f'(t)=+t*+1+

- +1>0,Vt e[-1;+)
2Nt +1

+ Do d6 ham sb f (t) dong bién trén[-1;+).

+Khi do PT (**) < f (Jx+1)=f (x-1)

x>1
x>1
SX+l=x-1e1 Xx=0<=x=3=y=5 (TM).
x°—=3x=0 (3

+Véi xy+2y—4=0, taco:
+Dox>0,y>3nén xy+2y—-4>0+6-4=2>0.
+ SuyraPT: xy+2y—4=0(VN)

+Két luan: H¢ c6 nghiém duy nhat: (3;5).

> Hudng tiép cdn thir hai:
+ GV: Sir dung phuong phap binh phuong hai vé ta dd tim dugc mdi quan hé giita x
vay. Ngoai cich lam trén ta c6 thé tim duge mdi quan hé gilta X va y bang nhiing
cach nao?
+ HS: Ta c6 thé dung phuong phap dit an phy, dwa vé phuong trinh tich.
+ GV: Em hay thuc hién:
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+ HS: Tién hanh giai hé bang PP dit an phy:

X+2>0
Xx>-1
+ Ditu kien: {7+ <1y20 (3)
U 10 yz_
X -3x=>0
xX*+y-3x>0 Ty

b=\/y,b>0

+ Khi d6 PT (1) tré thanh: (b”-2)a—(a*-2)b=0< ab’-a’h-2a+20=0

5 {a:\/x+2,a20
+ Dat

a=>b

<:>(a—b)(—2—ab):0<:>le:_2

+ Vi ab=-2 (loai),do a>0,b>0.

+Voi a=b=+/x+2=y & y=x+2.

+ Pén day HS giai nhu hudng thi nhat.
> Hudng tiép can thir ba:

+ GV: Vi hai huéng truyén thong 1a binh phuong hai vé va dat an phy ta da loai bo
duogc can thirc, tir d6 tim duoc mdi quan hé gitta x va y. Hai huéng d6 déu thé hién
dugc vu diém ddi véi bai toan nay 1a cho 16i giai gon gang, twong minh. Cac em con
hudng xur Iy ndo khac ma hay nira khong?

+ HS: Ta c6 thé tim dugc mdi lién hé giita x va y nhd xtr Iy PT (1) bang phuong phép ham s.
+ GV: Em hay tim 161 giai theo huéng nay?

X+22>0
X>-1
Cmer 1A Y20
+ HS: Diéu kién: 150 =S y220 (3)
-3x>0
X +y—-3x>0 X Hy==X

+ Xét y =0,Xx=-2khong la nghi¢m ctia h¢ phuong trinh.
+ Xét y=#0,x=-2, taco:

+PT(1)<:>y_2= X <:>y_2:( X+2) 2 (***)
\/y VX+2 ﬁ VX+2
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t? -2

+ Xét ham sb: f(t)= t

_t—% trén (0;+o)

+Pao ham: f'(t)= 1+ 2 ~>0,vt>0.

+ Suy ra ham sb f (1) df)ng bién trén (0;+00).
+DodoPT(***)<:>f(\/y) ( )<:>\/_ VX+2 < y=x+2.

+ Dén day, giai nhu huéng 1 va huéng 2.

> Hudng tiép cdn thir te:
+ GV: V6i ba cach lam trén em déu tim dugc mbi lién hé giita x va y tir PT (1) la:
y=X+2.
+ No6i khac di PT (1) ¢c6 mot nhan tir 1a: y—x—2. Ddi véi mot PT bac hai bét ky theo
mot an nao do, c6 thé dua vé dang tich duogc, chuing t6 biét thirc A cua n6 c6 dang
chinh phuong. Vi vay ta ¢6 thé xem PT (1) ciia hé 1a PT bic hai dn [y, tham s6 x.
Céac em c6 thé tiép can PT (1) theo huéng ctia phuwong phap tam thirc bac hai, dé tim
mdi lién hé giita X va y.
+ HS: thyc hién theo hudng dan ctia GV:

x>-1
+DbK: <y>0
X*+y-3x>0

+Tu phuong trinh:
(Y=2)Ax+2-x\[y =0 & x+2.y—x Jy —2/x+2=0 (*)

+ Taco A\/y = (X + 4) khi d6 nghiém cua (*) la:

\/’_ 2X+4 \/’_ f(loai)
+Vo1f— 2x+4 <:>f IX+2 & y=x+2.

+ Thé vao phu’cmg trlnh thr hai ta duogc:

M(MH):(X—Q(HM)
< X+1(M+1)=(x—1)( (x—1)2+1+1) (**)
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+ Xét ham f(t):t( t2+1+1),Vt2—1
2

t
= f'(t)=+t?+1+
(1) Vi +1

+Suy raham so f (t) dong bién trén [—1;+o0).
+ Khi d6 (**) c6 dang:

+1>0,vVt>-1

Xx—1>0
f(ﬁ):f(x—l)c x+1=x—1<:>{ ~ , & X=3
x+1=(x-1)
+Voi X=3=y=5 (TM).
+ Vay nghiém cua hé phuong trinh (X; y) = (3; 5) :
> Hudng tiép cdn thik ndm:
+ GV: Bén cach giai quyét trén déu hay va co thé ap dung cho cac PT c6 dang phirc
tap hon. Trong bai hé trén, PT (1) nhin khong miy phtrc tap, diéu nay goi cho ta y
tuong co thé bién doi truc tiép PT (1) vé dang tich bang phuong phap phén tich da
thirc thanh nhan tu.
+ HS: Suy nghi, tim 161 gidi cua bai toan theo goiy cua GV:

+PT Q):(y-2)Vx+2-xy =0

(y—x=2)Vx+2+x/x+2-xJy =0

(ﬁ— x+2)(ﬁ+ﬁ).ﬁ—x(ﬁ—M)=O
(\/V—M)( y(x+2)+x+2—x):0
( )

Jy - 2)((x+2)y +2) =0

+ Vi ﬁzﬁ©y=x+2.
+ Pén day thyc hién giai nhu céch 4.

Nhan xét: Céch t6 chtrc day hoc nhu trén di giup cho HS tiép can bai toan tir
nhiéu hudng khac nhau bang nhiéu phuong phap khic nhau va tim duoc nhiéu 10

giai cho bai toan.
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DPdng thoi ciing giup HS so sanh duoc vu diém, nhuoc diém cua ting cach
giai, lgi thé cua tung phuong phap, tir d6 co su nhuin nhuyén, mén déo, linh hoat
trong giai toan dé tim ra cach giai quyét vin dé hay nhét, doc dao nhat.

2.2.4. Bién phap 4: Hwéng din va luyén tap cho hoc sinh kha niing phat hién, dé
xuit cic bai toan méi va phwong phap giai méi cho cac HPT, tir cac bai toan
HPT quen thudc da biét.

a) Co sé va y nghia ciia bién phap:

Pic trung co ban ciia TDST 1a tim ra cai mdi tir nhiing céi quen thudc, di biét.
Cai méi & day c6 thé 1a mot tri thirc méi, mot phuwong phap méi. Mdi van dé ma mot
bai toan dit ra (gom ca ndi dung va phuong phap) déu c6 thé mé rong, khai quat hoa,
tuong tu hoa,.... thanh nhimg van dé mai.

Dé c6 thé phat hién va dé xuat duogc bai toan méi, phuong phap méi tir bai
toan da cho, HS s€ phai thuc hién cac hoat dong tri tu¢ chung nhu: téng hop, phan
tich, so sanh, khai quat hoa, dac biét hoa, xét tuong tu, lién tudng, ....

Qua @06 rén luyén duoc cho HS tinh mém déo, nhuan nhuyén, hoan thién, doc
dao cua TDST.

b) Cach thwe hién: Khi day mdi bai toan HPT ngoai viéc day HS tim ra 10i giai, GV
va HS phai lam duogc cac viéc sau:
+ GV can dit ra cac van dé:

- Bai toan d3 cho twong tu voi cac bai todn nao da biét nao?

- C6 1a trudng hop dic biét cua bai toan nao da biét khong?

- C6 thé md rong bai toan nay theo cac hudng nao?

- Phwong phap giai bai toan nay c6 thé ap dung cho cac dang toan nao khac?

- Véan dé nguoc lai cia bai toan nay 1a gi?

- Bai ton nay c6 néu 1én van dé nao méi khong?

+ Sau d6 GV huéng dan HS giai quyét cac cau hoi néu trén.
+ HS tu giac, tich cuc, suy nghi, tim kiém cac cdu tra 1oi. Cha dong, nhiét tinh, soi
no6i tham gia giai quyét cac van dé do GV dit ra.

¢) Mot s6 vi du:
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X+1+Jy+1=3 (1)

Vi du 1: Khi day bai toan: Giai HPT (1)
XY +1+ YWX+1+y +1+4x+1=6 (2)

GV c6 thé huéng dan, luyén tap cho HS phat hién va dé xuat duoc cac bai toan mdi,
phuong phap méi. Cu thé c6 nhiéu cach nhu sau:

Cach thir nhat: Khai quat héa dé dwec bai toan méi.

+ GV: Cho HS giai HPT (1). GV huéng dan HS hoan thién 161 giai (néu can)

+ HS: Giai HPT (1):

+ Piéu kién: x>-1y>-1.

X+1+,Jy+1=3
JY+L(x+1)+Vx+1(y+1)=6

+ Khi d6 HPT da cho tuong duong V(')’i{

+ it Uu=+x+1u>0
a .
v=,y+1,v>0

u+v=3 {u+v=3 {u+v:3

2+u2v:6®(u+v)uv:6©uv=2

+TacéHPT:{
uv

X=1

+ Suy ra: u, v 1a hai nghiém cua PT: X * —3X +2:O<:>{x 5

u=1 u=2
+ Do do: hoac
v=2 v=1

{u=1 Xx+1=1 X
+ Vo1 = &
v=2 y+1=4 y

S lu=2 X+1=4 X
+ Vi = Rt
v=1 y+1=1 y

+ H¢ c6 hai nghiém: (0;3),(3;0).

0
3

3
0

+ GV néu van dé: Vira roi cac em da giai duge HPT (I) véi vé phai cia PT (2) bang

6. Bay gio néu VP cua PT (2) 1a mot s6 m bét ky thi liu HPT c¢6 giai dugc khong?
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Bai toan giai HPT (1) (v6i vé phai cia PT (2) thay bang s6 m bt ky) duoc phat biéu

nhu thé nao?

X+1+y+1=3

+ HS tra 10i: Giai va bién luan HPT (1) :
XY +1+ X +1+Jy+1+x+1=m

Cach thir 2: Dic biét héa dé dwge bai toan méi.

+ GV: Cho HS giai bai toan: Tim tham sé m dé HPT (II) c6 nghiém.
+ GV huéng dan (néu can).

+ HS: Tim m dé HPT (I) ¢6 nghiém:

+ Piéu kién: x>-1y>-1.

X+1+,y+1=3

JY+1(x+1)+ x+l(y+1):m( )

+ Khi d6 HPT (II) < {

v{u:dx+120
+ Dat

v=,y+1>0

u+v=3 utv=3

+ Hé phuong trinh (*) trd thanh: o m (%)
uv(u+v)=m uv=§-

+ Suy ra u, v 1a hai nghiém cuia PT: t2—3t+g:O<:>3t2—9t+m:O(***)
+ He¢ da cho c6 nghiém (x;y) thoax>-1y>-1
< HPT (**) ¢6 nghiém (u;v) théa u>0,v=>0
< PT (***) c6 hai nghiém t>0.
+ XétPT: 3t*-9t+m=0,t>0
&3 -9t=-m, t>0.
+Xét f(t)=3t"-9,t>0
+f'(t)=6t—9,f'(t)=0<:>t:g

+ Bang bién thién:
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t 0 g +00
f'(t) - 0 +
f(t) 0 +00
\_z/
4

+Nhin BBT ta thiy, PT (***) ¢6 hai nghiém t >0

27 27
oS —<mM<0e=s0<m<s—.,
4 4

+ Vay HPT (*) ¢6 nghiém khi: 0 <m< 2747

+ GV néu van dé: Nhin vao bang bién thién trong 101 giai bai toan trén, ta biét duoc
thém cac thong tin gi?

+ HS tra 10i: Ta biét duwoc v6i nhitng gia tri ndo ciia m thi HPT vo nghiém, véi nhiing
gia tri ndo ctia m thi HPT c6 nghiém, véi gia tri ndo ctia m thi HPT c6 nghiém duy nhét.

+ GV: Em c6 thé dé& xuat thém mot bai toan mai, tir két qua thu duoc cua bai toan
trén khong?

+ HS: Ta c6 bai todn m&i nhu sau:

X+1+,y+1=3

\/m(x+1)+ x+1(y+1)=m

+ GV: Véi bai toan nay, nhin bang bién thién di c6, em hdy xac dinh gia tri ciia m dé

+Tim m dé HPT (II){ c6 nghiém duy nhat.

HPT c6 nghiém duy nhét.

+ HS: Nhin bang bién thién, ta thdy m = 2747 thi HPT ¢6 nghiém duy nhét.
+ GV: Em trd 161 hoan toan chinh xéc.

Cach thir 3 : Xét twong tw hoa.

+ GV: Viéc tim m dé HPT (IT) c6 nghiém thuc chat 13 bai toan tim tap gia tri cua ham

$6 1y =Xy +1+ yWx+1+y+1+x+1, v6i X,y théa man: Vx+1+,/y+1=3.
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+ GV: Viéc tim tip gid tri ciia mdt ham sé gitip ta giai quyét duoc bai toan tuong Gmg
|3, tim GTNN, GTLN ctia ham sd.

Jx+1+Jy+1=3
JY+FL(x+1)+Vx+1(y+1)=m

c6 nghiém” ta c6 thé phat trién thanh bai toan twong ty ndo trong ham sb.

+ GV: Vay tir bai toan “Tim m dé HPT {

+ HS : Ta c6 thé phat trién thanh bai toan méi:

+ Tim GTNN, GTLN cta ham s6 y=xXy+1+yVX+1+\y+1++/X+1v6i X, y
thoa: VX+1+.y+1=3.

X+1+,y+1=3
JY+HL(x+1)+Vx+1(y+1)=m

c6 nghiém, em hay xac dinh tap gia tri ctia ham sd y? Tir 6 suy ramaxy, miny?

+ GV: Véi bai toan nay, dwa vao diéu kién hé {

s ST 27 . 27 .
+ HS: Tap gia tri cia ham so y la: [O;T} . T d6 suy ra maxy = i miny =0.
+ GV: Nhu thé voi viéc xét tuong ty hoa trong bai toan trén HS di dugc kham pha
dong thoi dé xuat duoc hai phuong phap giai méi cho hai bai toan quen thudc.
G(xy)=0
F(xy)=m

todn tim tap gia tri cua ham sd m=F (X; y), voi X,y thoa man: G(X; y) =0.

+ Thir nhat: Vi bai toan tim m dé hé { c6 nghiém, ta c6 thé quy vé bai
+ Thir hai: Véi bai toan tim GTNN, GTLN cta biéu thic P=F(x;y) véi X,y
thoa man:G(x;y)=0, ta c6 thé 1am nhu sau:

+ Goi T la tap gié tri cua biéu thuc P.

G(xy)=0
F(xy)

+ Khi d6 m 1a mét gié tri cua T khi va chi khi hé sau c6 nghiém (X; y) X {
m

+ Dua vao diéu kién hé co nghi¢m (X; y) ta x4c dinh dugc tat ca cac gia tri cia tham s6 m.

Tir d6 suy ra mién gia tri T cta P, r0i suy ra GTNN, GTLN cua P (néu co).

+ Dé gitip HS hiéu 5 vé phuong phap nay GV dua ra bai toan sau:

BAi toan: Cho hai s6 thue x,y thoa man: Ix(Ix -1)+ 3y 3y -1)=3hy

QAL L 1 28 Teiinn $+Am |1 1:4
o) rioua or 1 |UIIU wanrri I('JL I,I,‘Cl/t DJITTTIV




Tim GTNN,GTLN cia F =3/x +3[y +3xy

+ GV ¢6 thé hudng ddn HS dua ra duogc 10i giai cho bai toan (néu can):

+Goi T 1a mién gia tri cua F.Tacé meT < HPT sau c¢6 nghiém:
(-5 (45-2)-
S+ 3y + iy =m
_ 3
+ Dat {S _\/§+W
P=23/xy

Sz—S—3P=O©{SZ+S=3m

.Taco3ax,y < 3S,P:s*>4P

P=m-S

+ H¢ trén <
S+P=m

Y 2 4(82_8) 2
+Tacd: S“ 24P < S ZTCS -45<0<0<S<4

+ Tir d6 HPT dau c6 nghiém < f (S)=S%+2S =3mc6 nghiém 0<S <4.
+ Vi ham bac hai f (S)dong bién trén [0;4]nén PT f(S)=3m c6 nghiém

0<S<4 < f(0)<3m<f(4)=0<3m<24<=0<m<8.
+ Do d6: T =[0;8]. Vay minF =0, maxF =8.
+ Tuong tu nhu vy GV c6 thé hudng dan goi mo cho HS dé phat hién va dé xuat
dugc mot s6 bai toan méi (mdi bai todn 1a mot van dé méi) tir HPT:

x+1+ y+1=3

{ini(x+1y+ x+1(y+1)=m

+ Chang han nhu:

X+1+4y+1=3

JYHL(x+1)+Vx+1(y+1)<m

X+1+,y+1=3
JY+HL(x+1)+Vx+1(y+1)=m

Nhan xét: Béng cach t6 chirc hoat dong day hoc nhu trén GV da lam dugc céc viéc:

+ Tim m d& HPT { c6 nghiém.

+ Tim m dé HPT { nghi¢m ding Vx,y>-1
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Thtr nhéat; Hudng dan va tap luyén cho HS, tir mot bai toan cu thé cho trudc, mo
rong thanh bai toan tong quat, nhin thiy cac bai toan lién quan, tir d6 dé xuat dugc
cac bai toan moi.

Thtr hai: Huéng dan va tap luyén cho HS nhin thiy chirc ning méi, tri thirc moi,

phuong phap mai, cua cac van de€, cac doi tugng quen thudc da biét.

Vi du 2: GV hudng din cho HS tim toi, phat hién cach giai tong quat cho cac HPT sau:

x+~/
/ —+— 1
{ y+1-2xy—-2x=1 b) 3x 3y o2y y ( )

K= 3x-3xy =6 2(2x+4fy)=V2x+6-y (2)
S +2y+3+2y-3=0 (1) 3y =t

) d) X+Yy
2(2y° +x°)+3y(x+1)" +6x(x+1)+2=0 (2) X +y? =1

HS 1an luot dua ra duoc cac 101 giai sau. GV hudng dan (néu can):
N L X y+1—2x(y+1)=
a) biu kién: y>-1. Ta viét lai h¢ thanh:
x°=3x(y+1)=
+ Ta thAy c4c PT cua hé déu 1a PT déng cAp bac 3 dbi véi x,/y+1.
+ D@ thay y=—1 khong phai 1a nghiém ctia HPT.

+ Xét y>-1. bat x=t,/y+1 thay vao hé ta co:

(y+1)’[t*-2t]=1
(y+1)’[t°-3t]=6
+Néu t =0 thi x=0, khong thoa man hé.

t3—3t—6(t2—2t)=0<:{

-1=x= \/_

FNéu t=3 27\/(y+1) -9y(y+1) =6 y=—
\/_
+ Vay hé c6 mét cap nghiém duy nhét: ( j

b) D& thdy PT (1) ctia hé 1a PT dang cip cua x va \/V
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+ Piéu kién: y>0,-3<x#0.

1 2X X +tX
+ bat =tx = y =tx® thay vao (1) ta duoc: — + =
3 \/y y y ( ) v 3X 3t2X2 2X2+t2X2

+ Rt gon bién x ta duwa vé PT 4n t :(t—Z)Z('[2 +t+1):0

<:>t:2<:>\/§:2x20
+ Thay vao (2) ta duoc: 4x* +8X =+/2X+6

<:>4x2+10x+§=2x+6+\/2x+6+%

5)° 1
= 2x+§ = \/2x+6+5
J17-3  13-3417

=
4 y 2

J1_7—3_13—3J1_7J
4 '

2

2

+ Giai ra dugc: X =

+ Vay hé c6 nghiém duy nhét: (

c) bidu kién: x*+2y+3>0.
+ PT (2) tuong duong:
2(2y° +x°)+3y(x+1)" +6x* +6x+2=0<>2(x+1) +3y(x+1)" +4y> =0
+ Pay 1a PT dang cip bac 3, theo y va x+1.
+ Xét y =0 hé v6 nghiém.
+ Xét y=0. Pat x+1=ty, ta thu dugc PT: 2t* +3t* +4=0=t=-2
+Suyra: Xx+1=-2y. Thay vao PT (1) ta dugc:

\/xz—x+2=x+4<:>x=—E:> y= >

9 18"
14 5
+ Vay hé c6 mot cap nghiém: | ——;— |.
ay h€¢ co mot cap nghiem ( 3 18)
5 y 3X3— 3 X + :1 1
d) Ta 6 thé viét lai hé thanh: (3 =y’ )(x+y)=1 (1)
X +yi=1 (2)

+ Ta thdy vé trai ctia PT (1) 12 bac 4, con vé phai ctia n6 1 hang sé.
2 2 /4 4 2
+ D¢ tao ra PT dang cap ta s€ thay ve phai thanh: <X2 + y2)

+ Nhu vay ta co:
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(3x3—y3)(x+y):(x2 + y2)2 o 2x +3x°%y —2xPy? —xy® —2y* =0
X=Yy

& (x=y)(x+2y)(2X° +xy+y*)=0<>| x=-2y
2x° +xy +y>=0

2
+ Néu 2x2+xy+y2:0<:>%x2+[x+%J =0 x=y=0 (KTM)

52

+Néu x=y tac():2x2:1<:>x:ir7
+ Néu x:—2y<:>5y2:1<:>y:i§

+ Vay hé da cho c6 4 nghiém:

(@.QM 2 ﬁ}(zﬁ_ JEM_Z@J%)_

2 2 2 2 5 5 5 5
Sau khi HS giai dugc 4 HPT nhu trén GV hudng dan gitip HS phat hién va dé

xudt dugc cach giai tong quat cho mot 16p bai toan c6 dang trén:
+ GV: Cac HPT cac em vira tién hanh giai c6 dic diém gi chung?
+ HS: La cac hé chira cac PT dang cip hodc cac PT cua hé ¢o thé dua duge vé PT
dang cap sau khi thuc hién mot s6 phép bién d6i co ban nhu nhan hodc chia vé theo
vé hai PT cta hé.
+ GV: Cac HPT c6 dic diém nhu cac em vira néu, goi 1a hé c6 yéu té dang cap.

+ Ta thuong gap dang h¢ nay ¢ cac hinh thirc sau:

. {ax2 +bxy +cy? =d _{ax2 +bxy +cy? = dx+ey

ex? +gxy +hy? =k | gx? + hxy + ky? = Ix + my

. {ax2 +bxy +cy?=d
gx° + hx%y + kxy? +Iy® =mx+ny
+ Mot sb6 hé PT c6 tinh dang cip duogc gidu kin trong cac biéu thirc chtra cin doi hoi
ngudi giai can tinh y dé phat hién.
+ GV: Em hdy néu phuong phap chung dé giai cac hé dang nay?
+ HS: Tl cac PT cua hé, ta nhan hodc chia cho nhau dé tao ra phuong trinh dang cip
bac n (chi nhan hoac chia khi cac vé cua cac PT trong h¢ da khac 0):

n-k,k

n n_
aXx +..+ax "y +..+ax =0.
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+ Tir 6 xét hai truong hop: y=0 thay vao dé tim x. Khi y=0, ta dit x=ty thi
thu duge PT: at" +...+at"™“ +..+a,=0
+ Giai PT tim t sau d6 thé vao hé ban dau tim X,y.
+ GV: Chiy ( Ta ciing co thé dat y =tx).
Nhan xét: Nhu vay thong qua hai vi du trén, HS da dugc luyén tap véi viée
phat hién, dé xuat duoc bai toan méi va cach giai tong quat cho bai toan méi do.
2.2.5. Bién phap 5: Té chirc nhing tinh huéng dé rén luyén cho hoc sinh théi

quen, k¥ ning phé phan, tim ra sai 1am, chwa hop 1y trong 10i giii cac hé phwong

4
-----

a) Co s&¢ va y nghia cta bién phap:

Mot trong nhitng thudc tinh quan trong cia TDST 1a tinh nhay cam cta van
dé. Tinh nhay cam cua van dé thé hién ¢ kha ning nhanh chong phat hién ra van dé,
tire la th?ly cai sai 1am, cai thiéu logic, cai chua tdi wu,. .., dé hoan thién, thay doi, ciu
trac lai, dé phat trién y tuong méi.

Vi vay, bién phap nay nham rén luyén cho HS tu duy phé phan va tinh nhay
cam van dé, tinh hoan thién cua cua TDST.

b) Cach thue hién:

+ GV: T6 chirc cac hoat dong day hoc ma qua d6 HS c¢6 nhiém vu phai phan biét
duoc céi ding, céi sai.

+ HS: Phai tim ra dugc nhiing sai 1am trong cac 10i giai. Hiéu rd duoc nguyén nhan
sai 1am va dwa ra duoc cach khic phuc sai 1am. Hoan thién 16i giai theo yéu cau.

¢) Mot s vi du:

Vidu 1: GV dua ra bai toan sau:

1 1
X+—+y+—=5
L . . X
Bai toan: Tim m dé hé sau c6 nghiém: y

1
X +=+y'+==15m-10

X y
1
a=x+-
+ Ban An giai nhu sau: Dat X =a=>2b>2.
b=y+—
y
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a+b=5 {a+b=5

+ H¢ da cho tré thanh: s L3 &
a’+b’*-3(a+b)=15m-10 ab=8-m

+ Suy ra a, b 1a nghiém ciia PT: X?-5X +8-m=0< X?-5X +8=m (1)
+ H¢ da cho c6 nghiém thyc < (1) ¢6 hai nghiém thoa man X >2.

+ Xét tam thire bac hai f (X )=X?—-5X +8,X =2, ta c6 bang bién thién:

X 2 — +00

2 +00

\Z/'

+ Dya vao bang bién thién thdy, (1) c6 hai nghiém théa min X >2 < % <m<2.

f(X)

+ Két luan: Hé c6 nghiém khi: % <m<2.

+ Ban Binh giai nhw sau:

1
a=X+=-
+ Dt L =la=2p]>2
b=y+=
y
a+b=>5 a+b=5
+ H¢ da cho tr¢ thanh: § . = ™
a’+b’-3(a+b)=15m-10 |ab=8-m

+ Suy ra a, b 1a nghiém ctia PT: X*-5X +8-m=0< X?*-5X +8=m (1)
+ H¢ da cho c6 nghiém thuc

<:>(l) c6 nghiém théa man |X|22.
+ Xét tam thirc bac hai f(X)=X*-5X+8X>2

+ Ta c6 bang bién thién:

N
N

X —00 — E +00
2

SéhéabéﬁTruﬁﬁT&mJigiféu- % hnp#ANmnN1a¥ﬁﬂféduyn/




+00 2 +00

£(X) 22

IS IEN|

N : ) 7
+ Dua vao bang bicn thién thay (1) c6 nghiém thoa |X|>2 < m> 7
L 1A A . . ) 7
+ Két luan: HE c6 nghi¢ém khi: m > Z

+ Ban Qudn giai nhu sau:

a=x+1
3 X
+ Dit . (al=2p[=2).
b=y+=
y
a+b=5 a+b=5
+ H¢ da cho tré thanh: s L3 &
a’+b’-3(a+b)=15m-10 ab=8-m

+ Suy ra a, b 1a nghiém ciia PT: X?-5X +8-m=0< X*-5X +8=m (1)
+ H¢ da cho c6 nghiém thuc < PT (1) c6 hai nghi¢m théa man |X | >2
(hai nghiém khong nhat thiét phan biét).

+ Xét tam thire bac hai f(X)=X?-5X +8|X|>2, ta c6 bang bién thién:

X —o0 -2 2 — +00
2
+00 2 +00
f(x) \22_. / T~

+ Dua vao bang bién thién trén ta thay:

, , ZSmSZ
+ PT (1) c6 hai nghiém thoa |X|>2 < | 4 .

m> 22
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+ Két luan: Hé ¢6 nghiém khi: %S m <2 hoac m>22.

+ GV: Em hay cho biét trong ba ban An, Binh, Quan, Ai giai dung? Ai giai sai?
Vi sao? Em hay stra sai cho ban (néu c6) dé duoc 10i giai ding.
+ Trudc yéu cau ciia GV, HS phai xem xét, nghién ctru k¥ timg 101 giai dé phat hién
sai 1am va tim cach sira chira sai lam.
+ Céach giai cua An bj sai, vi chwa tim dung diéu kién du cta 4n phu a va b, dan dén

sai 1am trong 1ap bang bién thién. Can stra lai la:

a=x+1
+ Dt X thi a|>2b|>2.
1
b=y+—
y

+ Céch giai ctia Binh ciing bi sai vi nim chua viing méi quan hé twong Ung giita
nghiém cta hé ban dau va nghiém cua PT (1). Can sira lai 1a:

Hé ban dau c6 nghiém (X;y)théa x =0,y =0

< HPT (*) ¢6 hai nghi¢ém a, b thda |a| > 2,|b| >2

< PT (1) c6 hai nghi¢m X théa: |X| >2.
+ Cach giai ciia Ban Quéan hoan toan dung.

Vidu 2: GV néu ra bai toan sau:

X+ Y+Xy(2x+y)="5xy

Bai toan : Giai HPT sau
{x+ y+xy(3x—y)=4xy

+ GV: Dua ra 161 giai sau:
+ Chia ca hai vé ctia mdi PT trong hé cho xy #0.
+ Ta duoc:

i+1+2x+y:5

X Yy 1 1

1 1 =5-2X—y=—+—=4-3x+y=>x=2y-1
—+—+3x—y=4 Xy

X Yy

+ Thay x =2y —1 vao PT thir 2 cta hé ban dau ta duoc:
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x=2y-1
{2y—1+ y+(2y-1)y[3(2y-1)-y]=4y(2y-1)

x=2y-1 x=2y-1

Ad 3 2 A 2
10y° -19y? +10y -1=0 _ |(y-1)(10y*-9y+1)=0
x=2y-1

= 9+\/H<:>{ B \Y% \Y
y= y=1 9++/41 941

0 Y =20 =73

,_ 9= 0
i 20

+ Vay hé da cho c6 3 nghiém la: (1; 1), m—1;9+m | —m_l;g_m |
10 20 10 20

+ GV: Em hay cho biét 10i giai trén ding hay sai. Giai thich?
+ HS: Trudc yéu cau ciia GV, HS suy nghi tim cau tra 10i.
+ GV: Néu cac em khong tim duge cau tra 10i ding (GV ¢6 thé goi y)
+ GV: Loi giai trén mai chi xét truong hop xy #0.
Truong hgp Xy =0 c6 phai xét khong? Tai sao?

+ HS: C6 a! Xét nhu vay méi du hét cac truong hop cé thé xay ra a!
+ GV: Em tra 16i hoan toan dung. Tir ddy GV yéu cau HS xét bo sung thém trudong
hop xy =0 vao 1oi giai trén, dé dugc 1oi giai chinh xac.

Nhén xét: Thong qua hoat dong nay GV da huéng dan HS tim duoc sai 1am cia
101 giai, hiéu dugc nguyén nhan sai 1dm va dua ra dugc 101 giai dung cho bai toan.
DPong thoi HS ciing dd dugc rén luyén tu duy phé phan, tinh nhay cam cua vén dé,
tinh hoan thién cia TDST.
2.2.6. Bién phap 6: Xay duwng cac bai toan HPT nham phat trién TDST cho HS
gioi THPT.

Trong thuc té, nhirng tdn tai, han ché cua viée phat trién TDST cho HS trong
day hoc c6 mot nguyén nhan tir phia GV. D6 1a da s6 GV day Toan & THPT hién nay
van cha yéu khai thac va sir dung cac bai tip c6 sin trong SGK va cdc sach, tai lidu
tham khao. Ho chua chi y va chua biét cach xdy dung cic bai todn mdi cho HS.
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Chinh viéc d6 trude hét lam cho GV danh mét su sang tao cua minh, ma mudn day
HS sang tao thi trude hét GV phai 1a ngudi biét sang tao. Hién nay cac SGK, ciing
nhu cac sach tham khao chu yéu cung cip cac kién thirc, cac bai tip rén luyén ki
nang cho HS, dong thoi cac sach duoc viét chu yéu cho nhiéu d6i twong HS khac
nhau, cic bai tap doi hoi HS phai TDST khong nhiéu. Do d6 néu chi khai thac, sir
dung cac bai tap sin c6 thi cac bai giang, cac vi du ciia GV s& khong phong phu, thiéu
sinh dong, nghéo nan vé y tuong hay néi cach khac GV khong tao duoc cho HS céc
co hoi dé tap sang tao, tir d6 phat trién TDST. Nguyén nhan chu yéu 13 ban than cong
viéc xay dung cac bai tap 1a rat vat va va kho khan, hon nita véi khong it GV thi ho
cling khong biét phai lam viéc d6 nhu thé nao.

Vi vay, theo chiing t6i dé cac bién phap su pham da néu ¢ trén c6 hiéu qua thi
can phai c6 mot bién phap déi voi GV la: Xay dung céc bai toan HPT nham phat trién
TDST cho HSG THPT. Khi tién hanh xdy dung cac bai toan, GV s& nam viing va
hiéu sdu sic yéu t6 TDST trong bai toan, trong hudng giai bai toan, tir 46 GV c6 thé
huéng dan HS biét cach sang tao ra cac bai toan HPT hay va kho, gitip cac em hiéu
duge ngudn gde cuia bai toan, phuong phéap giai danh cho bai toan do, diéu nay that 1a
quan trong va cé y nghia trong viéc phat trién TDST cho HS.

Vé nguyén tic tir bat ky noi dung toan hoc nio ciing c¢6 thé xay dung thanh céac
bai toan vé HPT tiy vao y tudng va su sang tao ciia ngudi GV. Sau diy chung toi
gidi thiéu mot sé6 phuong phap xdy dung cac bai toan HPT theo huéng phét trién
TDST cho HS, tir cac ndi dung toan hoc dién hinh.
2.2.6.1. X4y dung cac bai toan vé HPT ddi xirng loai 1.

a) Y twong va cach thirc xiy dung.

Xuét phat tir hai sé thuc a va b (thuong chon a va b 1a cac sd thuc “dep”).
Thay hai s6 thuc a va b nay vao hai biéu thirc khac nhau, dbi xting ddi véi x va y ta s&
nhan duoc hai gia tri thue. Ghép hai gia trj thuc nay véi hai biéu thirc ddi xtng cua X
va y tuong (ng vira tao ra no, ta s& nhan duoc hai phuong trinh dbi xtmg dbi véi hai
an x va y. Két hop hai phuong trinh thu duoc, ta c6 duge mot hé phuong trinh dbi

xtng loai mot doi vdi hai an X vay.
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Chia y: Tuy vao do kho, do phuc tap cia HPT can xay dung va muc do tu duy
ctia HS, GV can lya chon cac biéu thuc dbi xung dbi voi x va y mot cach phu hop. Co
thé tang do phure tap cho hé béng cach xay dung mot hé ddi xung loai mot véi U va v
sau d6 chon u= f(x;y),v=g(xy) dé dugc mot hé méi.

b) Mét s6 vi du:
Vi du 1: GV thiét ké ra bai toan sau:

Xy+X+y=3

x2+y2+x+y:12

Bai toan 1: Giai HPT {

+ GV: Dua ra cho HS giai:

+ HS: Suy nghi, nghién ctru, tim toi 1oi giai. HS s& nhan dang dugc day 1a HPT ddi

xtng loai 1. Tur d6 HS dua ra duogc 161 giai sau:

+Pidt S=x+Y,P=xy, diéukién: S%>4P. Khi d6 ta c6 hé:

{S+P:3 @{st—s C{(SP)(?;;O) (™M)
F+sS-2P=12 ($°+35-18=0 |(SP)=(-6,9)

+y=3_ {(x;y) =(30)
(xy)=(03)

=—6

(—6;9),ta cod :{z;—yg & X=y=-3

+ Khi (SP)=(30),taco: {Xxy:O

+ Khi (SP)

+ Két luan: Hé ¢6 3 nghiém : (0;3),(3;0),(—3;—3).

+ GV: T chirc cho HS phan tich 10 giai va tim hiéu co so cta 10 giai.

+ GV: Tai sao ta c6 101 nhu trén? Loi giai trén dugc dua ra dua trén co s¢ nao ?

+ HS: Loi giai trén, dua trén co so HPT da cho 1a HPT déi xtmg loai 1.

+ GV: Vay HPT déi ximg loai 1 duoc x4y dung nhu thé nao? Cu thé HPT trén?

+ HS: Suy nghi tim kiém cau tra 10i. Néu cac em chua tim ra dugc cach xdy dung cia
HPT trén, GV c6 thé huéng dan.

+ GV: HPT trén dugc xay dung nhu sau :
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Xét x=3,y=0. Can c6 mot hé thirc bac hai dbi véi S va P, rat don gian chi can

tinh: Xy + X+ Yy =3,x% + y? + X+ y =12.Két hop hai PT nay ta c6 duoc HPT ma thdy
vira dua ra cho cac em giai.
+ GV: Véi cach lam nhu trén em hay xay dung cac HPT ddi xing loai 1 khac?
+HS : Xay dung dugc cac HPT d6i xtng loai 1 khéc theo yéu cau ciua GV.
+ GV : Quan sat qua trinh cac em xay dung cac HPT méi, néu cac em gap kho khan,
GV ¢6 thé tro giup.
+ Nhan xét: Thong qua vi du nay ta thdy dugc, GV khong nhitng biét cach xay dung
nén mot HPT méi ma GV con lam duoc mot viée tot hon nira 1a to chic va hudng
dan thanh cong cho HS, biét cach sang tao ra nhimg HPT mdi gidng nhu minh, day 1a
mot diéu rit c6 y nghia, n6 gitip HS hiéu rd ngudn gbe ctia mot bai toan ma minh giai
dong thoi hiéu duge sau sic phuong phap giai danh cho bai toan dé, gbp phan to 1on
vao viéc phat trién TDST cho HS.

Véi cach 1am twong tw GVeo thé giup HS sang tao ra nhiéu HPT méi, hay va kho.
Vi du 2: Muén HPT ddi xitmg loai mét can xay dung trd nén phire tap hon. GV ¢6 thé
hudng dan HS xdy dung mot hé dbi xtmg loai mot ddi véi u va v. Sau dé chon
u=f(xy),v=g(xy) dé dugc mot HPT méi.

u+uv+v=3

uv+uvl =2

+ Ching han : Xét u=1v=1. Khi d6 :{
+ Sau khi dit S=u+V,P=uv ta dugc mot hé bac hai ddi véi S va P, trong d6 c6 mot
PT bac nhét theo S va P, hon nita do d3 chon u=1v=1 nén ta biét chic chian hé dé
ludn c6 mot nghiém la (S P) = (2;1).

u+uv+v=3

+ Vay chéc chén ta sé giai dugc hé 5
uv+uv? =2

&+ﬂl+i1:3 Ix(y-1)+x +1=3y-3
y-1 y-
R RN

X
—
— 4t :2 _1 _ 2

+ Chon u:\/;,V:il, duoc :
y_

+ Ta c¢6 bai toan sau :
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\/;(y—l)+ X+1=3y-3
Bai toan 2: Giai HPT { x  x
+ =
y=1 (y-1)°

+ Hudng dan: Dé giai bai toan 3, HS c6 thé di nguoc lai quy trinh tim ra bai toan.
2.2.6.2. X4y dung cac bai toan vé HPT d6i xirng loai 2.
a) Y twong va cach thirc xdy dung.

Xuat phat tir hai sd thuc a va b (thuong chon a va b 1a hai sé thuc c6 hinh
thirc "dep™) thay vao mot biéu thirc hai bién ddi véi x va y (biéu thuc hai bién déi véi
X va'y do ta lga chon), ta s€ tinh dugc mot gia tri thuc nao d6. Ghép gia tri nay voi
biéu thirc hai bién cua X va y ta thu dugc mot phuong trinh. Ta cé thé bién dobi
phuong trinh nay dé gidu y tudng cia tac gia hodc dé né ¢6 hinh thirc gon va dep. Sau
do thay X boi y va y boi x ta duoc thém mot phuong trinh nita. Két hop hai phuong
trinh vira c6, ta s& dugc mot HPT dbi xung loai 2. Ngoai cach lam trén ta c6 thé xudt
phat tir mot ham s6 don diéu trén mot mién cho trude hodc xuit phat tor mdt ham sb
nguoc hodc xuit phat tir mot PT nao d6. Dé ¢6 thé hiéu rd hon vé van dé nay ching ta
cliing nhau xem xét mot s6 vi du & phan b) ngay sau day.

b) Mét s6 vi du :

Vidu 1: Xét x=2 va y=2.Khi d6 x> —xy+3y=6 x> —xy=3(2-y).

+ Thay x boi y va thay y bi x ta duge PT: y* — xy =3(2-X).

+ Ta c6 bai toan sau :

X2 —xy=3(2-y)
yz—xy=3(2—x)

Bai toan 1: Giai HPT

+ Huéng dan: Thuc hién trir vé theo vé hai PT cua hé, ta dé dang giai dugc h¢ trén.
Vi dy 2: Xét ham s6 g(x) :gxz +2X+In(3x+1) dong bién trén khoang (—%;mj
va thoa man g(O) =0.Khi do g(x) =Yy tuong duong :

gx2+2x+ln(3x+1)= y < 3x% +4x+2In(3x+1) = 2y.
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+ Tir PT cudi nay thay X bai y va thay y béi x ta dugc hé déi xtimg loai hai.

+ Ta c6 bai toan sau :

3x% +4x+2In(3x+1) =2y
3y” +4y+2In(3y+1)=2x

Bai toan 2: Giai HPT

e TNeAL 1 1 1
Loi gidi: Dicu kién: x> ~3 vy > ~3
+ Lay PT trén trir PT dudi vé theo vé, ta duoc :

3x% +4x+2In(3x+1) - 3y? —4y-2In(3y +1) =2y - 2x (1)

& 3x% +6x+2In(3x+1) =3y? + 6y + 2In(3y +1) )

+ Xét ham s6 ; f (t) = 3t2 +6t+2|n(3t +1) trén khoang (_%H_wj

+Taco: f'(t)=6t+6+
3t+1

>0,Vte [—};+ooj.
3
A \ A A « K A 9 1
+ Vay ham so f (t) dong bién trén khoang (—§;+ooj :

+ Tir d6 PT (2) xay ra khi va chi khi x=y. Thay vao PT th nhét cta hé ta duoc :
3x% +4x+2In(3x+1) = 2x < 3x + 2x + 2In(3x+1) =0 (3)

+ D& thdy x=0 thoa man (3). Xét ham s6 g(x)=3x*+2x+2In(3x+1).

+ Ta ¢6:9'(X)=6x+2+ >O,VX>—%.V@y ham s6 g(x) dong bién trén

3x+1
1 T £
(—§;+ooj. Suy ra x=0 la nghi¢ém duy nhat cua PT (3).

+ Vay HPT ban dau c6 nghiém duy nhat (O; 0).
2.3. KET LUAN CHUONG 2.

Trong chuong 2, luin vin d3 dé& xudt mot sb bién phap su pham nham phat
trién TDST cho HSG trong day hoc HPT ¢ trudng THPT. Céc bién phap do6 la:

Cuing ¢b tri thirc, tap luyén k¥ ning giai hé phuong trinh dé tao diéu kién nén

tang cho phat trién tu duy sang tao & HSG; Tap luyén cho HS thoi quen khong suy
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nghi ctng nhic theo nhitng quy tic dd hoc, khong may moc ap dung nhirng mé hinh
da gdp dé tng xu linh hoat truéc nhiing tinh hudng méi; Huéng dan va luyén tap cho
HS kha ning nhin bai toan giai hé phwong trinh dudi nhidu gbc dé khac nhau dé co
thé tim dugc nhiéu cach giai khac nhau; Hudng din va luyén tap cho HS kha ning
phat hién, dé xuit cic bai toan mdi va phuong phap giai moi cho cac hé phuong
trinh, tir cac van dé, bai toan quen thudc, da biét; T chic nhitng tinh huéng dé rén
luyén cho HS théi quen, k¥ ning phé phan, tim ra sai 1am, chwa hop 1y trong 10i giai
phat trién TDST cho HSG THPT. Céc bién phap nay can duoc thuc hién déng bo
trong qua trinh day hoc, bién phap nay s& bo sung hd tro cho bién phap kia trong viéc
phat trien TDST cho HS. Qua diy chung t6i muén noi rang hoan toan c6 thé phat
trién TDST cho HSG trong day hoc HPT ¢ trudng THPT.
CHUONG 3 - THUC NGHIEM SU PHAM

3.1. MUC PiCH VA KE HOACH THU'C NGHIEM.

3.1.1. Muc dich thuc nghiém.

Thuc nghiém dé kiém chimg tinh kha thi va hiéu qua clia cc bién phap phat trién
tu duy sang tao cho HSG thong qua day hoc HPT da dugc trinh bay trong luan van.

3.1.2. Ké hoach thwe nghiém
a) GV va HS tham gia thuc nghiém

Thuc nghiém duogc tién hanh tai truong THPT Phuong X4 va THPT Cam Khé,
huyén Cam Khé, tinh Phu Tho.

Lép thye nghiém: Lép 10A1 (c6 35 HS), truong THPT Phuong Xa.

L&p ddi chimng: Lop 10A4 (c6 35 HS), truong THPT Cam Khé.

Ca hai 16p déu hoc Toan theo chuong trinh SGK - Nang cao.

Trinh d6 HS ctia cac 16p thuc nghiém va dbi chimg 13 twong duong nhau, cic em
déu 1a nhiing HS c¢6 hoc luc gioi vé& mén toan, duoc tuyén chon tir du nim hoc.

Céc tiét day thuc nghiém do thiy gido Nguyén Ngoc Thu, GV truong THPT
Phuong x4 day tai l6p 10A1, truong THPT Phuong Xa.

Céc tiét day ddi chirmg do thay giao Ngé Duy Ha, GV truong THPT Cam Khé
day tai 16p 10A4, truong THPT Cam Khé.
b) Hinh thitc to chite thue nghi¢ém
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Khi tién hanh thuc nghiém, chung t6i thuc hién nghiém tic cac bién phép su
pham phat trién TDST cho HSG da dé xuét.

Pbi véi 16p ddi ching van day hoc binh thudng theo ké hoach giang day cua
GV, da duoc xay dung tur dau nam. Viéc day hoc thuc nghiém va ddi ching dugc tién

hanh song song theo lich trinh day ciia hai nha truong. Cu thé nhu sau:

Noi Day thyc nghiém Day d6i chimng
dung Lép GV day Thoi gian | Lép GV day Thoi gian

Tiét 2 ngay A
01/11/2014 | 10A4 | Ngo Ha

Tiét 2 ngay

Giaoan | 10A1 | Nguyen Thu 02/11/2014

Trong céc tiét day thuc nghiém va ddi ching ching toi c6 moi GV cua té Toan
hai nha truong dén du va co phiéu danh gia tiét day.
3.2. NQI DUNG THUC NGHIEM
Xay dung va thuc hi¢n céc gido an thyc nghi¢ém, trong dé co:
+ Str dung mot s6 bién phap su pham nham phat trién TDST cho HSG di dugc
trinh bay ¢ chuong 2.
+ Cac bai tip st dung trong cac gido an duoc xdy dung theo hudng phat trién
TDST cho HSG, theo cac phuong phap xay dung HPT da trinh bay ¢ chuong 2.
Chung t6i thiét ké 7 gido an va GV tham gia thuc nghiém tién hanh day 7 tiét,
n6i dung bao gdbm:
1. Bai "Mot s6 vi du vé HPT bac hai mot 4n, hai an" (2 tiét)
2. Bai "Luyén tap" (vé HPT bac hai mot an va hai an) (2 tiét)
3. Bai "Mot s6 phwong phép giai hé phuong trinh" (3 tiét thudc phan ty chon)
Trong pham vi trinh bay cua luén vin ching t6i dua ra 01 gido an thuc nghiém.
Cu thé la:
TIET 38: MOT SO Vi DU VE HPT BAC HAI MOT AN VA HAI AN
I. Muc tiéu:
1. V& kién thirc:
HS hiéu dinh nghia va cac phuong phap cha yéu giai HPT bac hai hai an, dic biét
la hé gém mot PT bac nhat va mot PT bac hai, HPT déi xtng loai mot va loai hai.
2. Vé k¥ ning:

Biét gidi mot sb dang HPT béc hai hai an, dac biét 1a cac hé gém mot phuong
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trinh bac nhat va mot phuong trinh bac hai, HPT dbi xtng loai mot va loai hai.
3. Vé tu duy:

+ HS biét quy la vé quen, twong tu hoa, khai quat hoa.

+ HS biét TDST trong viéc giai cac bai tap.
II. Chuén bi:
1. GV: Thiét ké cac hoat dong day hoc. Du kién céc tinh hudng nay sinh trong qua
day hoc va phuong an giai quyét chung. But da, gidy A3.
2. HS: Can on tap lai phan dinh Iy Vi — et. C4c biéu thirc d6i xing cua hai nghiém
cua PT bac hai. Boc va lam bai truéc ¢ nha.
II1. Phwong phap day hoc:

Dung phuong phap goi md thong qua cac hoat dong diéu khién tu duy, dan xen

hoat dong nhom.
IV. Tién trinh bai hoc:
1. On dinh t6 chirc:

Ngay day Tiét | Lép | Sisd HS vang
01/11/2014 2 |10A1| 35 Khéng

2. Kiém tra bai cii:
Ciu héi 1: Hay phat biéu dinh 1i Vi—et va cac ing dung cua dinh li Vi—et da hoc.
Ciu héi 2: Tim hai s6 x,y biét: x+y=3xy=2.
Cau héi 3: Em hdy dién vao ddu ba chim dé dugc mot sb phan tich cac biéu thirc

d6i xtg ctia hai nghiém ctia PT bac hai ax?+bx+c=0 qua tong S va tich P ?

X, X

2 2
(ﬁ] {X_] _
X, ) %
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+ GV: Goi 3 HS Ién bang thuc hién.

+ HS: Lén bang thyc hién theo yéu cau cua GV.

+ GV: Goi 3 HS khéc nhan xét bai lam cta cac ban trén bang.

+ GV: Nhan xét cau tra 101 cua HS, dénh gid, cho diém va két luan vé bai lam HS.

CAu 1: Phat biéu dinh Iy Vi — ét:

+ Hai s& x,,%, 12 cic nghiém ciia PT: ax®+bx+c=0 (a=0)khi va chi khi ching thoa

X+ X, = ——

C
XX =—
a

+ Céac trng dung cua dinh li Vi — ét: Nhiam nghiém cta PT bac hai; phan tich da thic

thanh nhén tir; tim hai s6 biét tong va tich cta ching.

Cau 2: + Theo dinh 1i Vi ét, thi X, y 1a c4c nghiém cua PT: X*-3X+2= O<:{

X=1
X=2

+ Vay hai s6 X, y phai tim 1a: (x;y) =(12) hodc (xy)=(21).

Cau 3 : Mot sb phan tich cac biéu thite dbi xtmg hai nghiém ctia PT bac hai qua tong S va tich P.

xf+x2:(x1+x2)2—2x1x2:82—2P

X% = (X +%) (¢ +X —x%,) = 5(S -3P)
X, + X _(x1 +x22)2—2xfx22:(SZ—ZP)Z—ZP2
(

+X; =
1 1 _x+%_S
X X B X%, _P
X X X+ X, _S-2P
X, x1 x1 P
X1+X 82—2P)2—2P2
PZ
3.Bai moi.

X+ X )(X{H+ Xg_l)_ Xixz(xin_z + Xg_z) =SS8..-PS.

Hoat dong 1: Xay dung phwong phap giai va tap luyén cho HS ky nang gidai HPT

bic hai hai 4n ma trong hé c6 mét PT la bac nhit.

Hoat dong cia GV

Hoat dong ctiia HS
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+ GV néu van dé: Pé giai mot HPT bic
hai, hai 4n ta thuong dung cic phuong
phéap quen thudc nhu phuong phéap thé,
phuong phép cong dai sd, phuong phéap dat
4n phu.

+D6i v6i mot HPT bac hai, hai 4n ma trong
hé c6 mot PT 1a bac nhét, ta nén lya chon

phuong phap nao cho phu hop? Tai sao?

+ Khi thyc hién rut thé, ta phai luu y diéu

gi? Tai sao?

+ Ta nén lua chon phuong phép thé dé quy
HPT vé PT bac hai mét an.

+ Khi thuc hién phép rat thé 4n nay theo 4n
kia ta phai luu y cac diéu sau day:

- Néu hé s cia mot an 13 £1 thi ta rat thé
4n d6 theo 4n con lai va thé vao PT kia.

- Néu céac hé sb cua an déu khac +1 thi ta
nén tao ra cac biéu thuc gidng nhau & hai
PT cta hé bang cach nhan mot trong hai
PT cua hé véi mot héng s6 hodic nhan ca 2
PT véi cac hing sé pht hop dé tao ra cac
biéu thuc giéng nhau, rdi méi thuc hién rut
thé. Khi d6 PT thu dugc sé ¢ dang nguyén
va dep, giai dé dang.

Hoat dong cua GV

Hoat dong cua HS

+ GV: Yéu cau HS giai cac HPT sau:

X+2y=5
a) Giai HPT: (I){ , |
X°+2y°—2xy =5
3x-2y=1
X +y’=2
Y Xy -2y’ +x+y-1=0
(Y +1)(x+y) =1
+ GV: Chia 16p thanh 3 nhém, méi nhom

b) Giai HPT: (1) {

¢) Giai HPT: (111){

lam mot cau.

+ Goi ngau nhién 3 HS clia ba nhém lén
bang, mdi HS trinh bay 16i giai mot cau.
+ GV: Goi ba HS khac nhan xét 101
giai trén bang va két luan.

+ Yéu cau cac HS hoan thién bai 1am
cuia minh vao vo.

+ GV goi dong co két thuc.

+ HS lam viéc theo nhom: Tim cach
giai HPT dé cho bang phuong phap
thé (ma nhom minh phai lam).
X=5-2y
10y*-30y+20=0

X=5-2y [x=5-2y
= v
y=1 y=2

x=3 [x=1
S Vv
y=1 |y=2.

+ HPT ¢6 2 nghiém: (3;1),(1;3).

a) He (1) <:>{

o 3x=1+2y
HPT (I1) &
JRPTAD (1+2y)° +9y* =18
_ 2
- X:1v 13
y=1 17
- 13
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Qua 10 giai hai bai hé trén ta thay:
- D6i v6i mot HPT bac hai hai 4n, ma
trong hé c6 mot PT 1a bac nhéat theo
mat 4n nao d6, thi phuong phap giai
dac trung cho h¢ loai nay la phuong
phap thé.
- Tuy vao dic diém ting PT trong hé
ma ta s& sir dung phép thé sao cho PT
thu duoc sau khi thé c6 dang don gian
nhat, d& giai nhat, (c6 thé stir dung phép
thé 4n nay theo an kia hodc phép thé

biéu thtrc hodc phép thé hang sb).

+ Hé ¢6 hai nghiém: (1;1),[—%;—1—;).

(Y +1)(x+y-2)+1=0
¢) HPT &
(y2+1)(x2+1):1
+Thés6 1 tir PT dudi 1én PT trén dugc:

Xx+y=1

(x+y)2+(x+y)—2=0©{x+y:_2

+ Tur hai trudng hop trén ta tim dugc
nghiém ctia hé 1a:(1;0).
+ Nhan xét 101 giai cua ban.

+ Hoan thién bai va kién thirc vao vo.
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Hoat dong 2: Xay dung phwong phap giii va tip luyén cho HS k§ ning gidai HPT

dbi xirng loai 1 d6i véi hai 4n x va y.

Hoat dong cia GV

Hoat dong cia HS

GV: Hinh thanh dinh nghia va tinh chat
nghiém cua HPT d6i xtng loai 1 cho HS
thong qua céc cau hoi sau:

+ Thé nao 1a mot HPT ddi xtng loai 1
d6i voi hai an x va y?

+ Em hdy ldy mot vai vi du vé HPT ddi
xung loai 1?

X +y°* =19

¢ Ot
(x+y)(8+ xy):2CO e

+ H¢ PT sau: {

nghiém 1& (-2,3). Em hdy kiém tra xem
cdp s6(3-2)co la nghiém cta HPT trén
khong?

+ Tir két qua trén em hay du doan vé tinh
chat nghiém cta HPT dbi xtng loai 1
khong?

+ Em tra 161 hoan toan dung.

GV: Tiép tuc giup HS xay dung cach giai
cho HPT d6i xting loai 1.

+ Do6i véi HPT ddi xtmg loai 1 thuong
trong hé ludn chira tong x+y Vva tich xy.
Vay dé giai HPT nay ta lam nhu thé nao?
+ Piéu kién cua S va P 1a gi? Em hay giai
thich?

+ GV yéu cau HS giai cac HPT sau:

4 {x3+y3:2 b){x\/;+y«/;30

xy(x+y)=2 X x+y\/§:35

HS: Lam viéc ca nhan, suy nghi tim cau
tra 101.

+ Hé hai an x va y goi 1a dbi xtng loai 1,
néu mdi PT trong hé khong thay doi néu
ta trao doi vai tro cia X va y cho nhau.

+ Cac HPT sau la HPT d6i xing loai 1

{x+y+2xy:2 X+Yy—/xy=3
Vv
X +y =8 JX+y+yy+1=4

+ Cip s6 (3-2) cling 1a nghiém cta HPT
da cho.

+ Néu (%,;¥,)la mot nghiém cua hé thi

(Vo: %) ciing 12 mot nghiém cua hé.

+ HS: Suy nghi va tim kiém cau tra 10i.
S=x
+Daf1t{ er; S >4P.
P=xy
+ Vi dat nhu vay thi x,y 1a hai nghiém
cta PT: X*-SX+P=0(*). Hé c6 nghiém
(x;y) thi PT (*) phai c6 nghiém.
+ Tir d6 suy ra diéu kién & > 4P.
+ HS: Nghién ctru dé bai va tim kiém 10i
gidi theo phuong phap giai da xay dung &

trén.
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Hoat dong cia GV

Hoat dong cia HS

GV: Goi dong co trung gian.

+ Véi HPT thtr nhat ¢ cdu a), ta cd thé
dit an phu S=x+y,P=xy ngay duoc,
nhung véi hé thtr 2 ¢ cau b), trong h¢ co
su xuét hién cta can thirc, ta chua thé dat
an phu ngay theo cach di lam nhu trong
hé thir nhat duge. Vay véi hé ¢ cau b) y
tudng giai trude tién & day la gi?

GV: Chia 16p thanh hai ddy, mdi diy lam
mot cau. Goi mdi diy mot HS 1én bang
trinh bay 101 giai cia minh.

+ Go1 2 HS khac nhan xét bai lam cua
ban. Panh gia, cho diém, yéu cau HS
hoan thién bai lam vao vé.

GV: Goi dong co két thuc.

+ Qua hai 10i gidi trén, ta thiy dé giai cac
HPT d6i xtmg loai 1 thi ta co thé dat an
phu: S=x+y;P=xy. Sau d6 dua vé giai
mot HPT don gian va tra vé bién ban dau.
+ Co nhitng HPT hinh thirc 1a ddi xtng
loai 1, nhung chua dat an phu theo téng
va tich ngay nhu trén duogc, trong truong
hop nay ta phai bién d6i, so ché, dén tinh
hudng thich hop rdi méi dit an phu theo
tong va tich duogc. Khi dat an phy ta phai
luu y diéu gi? Y nghia viéc lam d6?

+ GV néu chu y: Khi dit 4n phy nhé
budc diéu kién: § > 4P, tranh giai nhiing

HPT v6 nghiém.

S=X
a)Dat{ +y;SZZ4P,tacc')hé:

S-3P=2 S=2
& :
PS=2 P=1
+ Tir do tim dugc: (x;y)=(L1).
b) bat a=+x>0b=.y>0.Taco hé:
a’b+b’a=30 [a+b=5
N
a®+b*=35 ab=6

a=2 |a=3
= v
b=3 |b=2

+ Tt d6 tim duoc cac nghiém cua hé da
cho l1a: (4,9),(9,4).

+ Nhan xét bai lam cua ban.

+ Hoan thién 101 giai vao vé.

+ HS ghi nhan kién thirc.

+ Ta phai budc diéu kién cho an phu. Y
nghia ¢ day d¢é tranh giai cac HPT vo
nghiém.

+ HS: Ghi nhé chu y.
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Hoat dong 3: Xay dung phwong phap giai va tip luyén cho HS k§ ning gidai HPT

ddi xirng loai 2 d6i véi hai 4n x va y.

Hoat dong ciia GV

Hoat dong ciia HS

+ GV cho HPT:{XZ max=y

y —2y=Xx
+ Em nhan xét gi vé hai PT cta hé khi
ta thay thé dong thoi xbdiy vay boi x.
+ GV: Hé PT c6 tinh chat nhu em vira
néu goi 1a HPT ddi xtng loai 2.
+ Em hdy phat biéu dinh nghia HPT d6i
xtng loai 2, dbi voi hai an x vay.
+ GV: HPT dbi xtng loai 2 duoc giai
nhu thé nao?

+ Em hay giai c&c HPT sau:

x> —3x =2y
: {y2—3y=2><
3y = xztz
b) Y
3y = y JZFZ
X

0 {\/;+ 2—-y=2
Jy +42=x=2

d) VX+9+,y-7=8
JY+9+Vx-7=8

+ GV: Cho 16p 1am viéc nhom trong 10
phut (GV chia 16p thanh 4 nhom).

+ Yéu cdu cic nhom thao luan tim 1oi
giai cac HPT (Cac HS trong nhom phai
cung nhau suy nghi tim cach giai, tu

giang giai cho nhau cing hiéu).

+ HS: Nghe cau hoi, nghién ctru, tim cau
tra 101.

+ PT tht nhit cta h¢ tré thanh PT thtr 2 va
nguoc lai.

+ Hé hai an X va y goi 1a ddi xung loai 2
néu hé c6 tinh chét, thay X boi y va y bai X
thi PT nay tré thanh PT kia va nguoc lai.

+ Trix vé theo vé hai PT cta hé.

+ Nghe hiéu yéu cau dé bai.

+ HS lam viéc theo nhém thuc hién nhiém
vu gido vién giao.

a) LAy PT tht nhat trir di PT thir hai vé
theo vé ta duoc: (x-y)(x+y-1)=0.

+ Khi d6 hé (a) twong duong véi hai hé

sau:
x2—3x:2yv x> —3x =2y
X=Y X+y-1=0

+ Tiép tuc giai hai hé don gian nay ta dugc
nghiém: (0;0),(55),(-12),(2-1).
Iy’ =x"+2 (1
b) H¢ (b) = d 1)
3yx’ =y*+2 (2)
+ Tru (1) va (2) ta duogc:

(x—y)(3xy+x+y)=0
< x=y (vx3xy+x+y>0)

+Voi x=y:(1) = 3x°*-x*-2=0

& (x=1)(3¢+2x+2)=0 < x=1.
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+ Quan sat HS lam viéc theo nhoém va
goi y khi can thiét.

+ Goi ngau nhién 4 HS cia 4 nhom Ién
bang trinh bay 10i gidi. Mdi HS 1am mot
cau.

+ Yéu cAu HS khac nhan xét bai 1am
ctia ban, phat hién sai 1am néu c6 va dé
xuat cach khic phuc.

+ Panh gia, két luan bai 1am cua HS.

+ GV: Qua vi du trén em c6 nhan xét gi
vé tinh chat nghiém cua HPT ddi xing
loai 2.

+ GV: Khéng dinh lai cau tra 1oi cua
HS 1a chinh x4c, yéu cau cac HS khac
hoan thién vao vo. Py 1a tinh chét rat
hitu ich khi 1am viéc véi HPT dbi xtng.
+ GV goi dong co két thuc:

Qua tim hiéu 10i giai 4 HPT trén em
hay rat ra mot vai kinh nghiém giai toan
cho ban than vé phuong phap giai cho
HPT d6i xtmg loai 2?

+ GV: Goi mdt vai HS tra 101, nhan xét
cu tra 10i ciia HS va két luan.

+ Vi HPT d6i xtng loai 2, dé giai hé ta
thudng trir vé theo vé hai PT cua hé.

+ Trong mdt sd bai toan phirc tap ta
phai quy déng miu hoic binh phuong
hai vé& 2 PT cua hé hodc dit 4n phu lam
gon va dep cdc PT trong hé trudc khi

thuc hién trir vé theo vé hai PT cua hé.

+ Vay HPT co nghiém la: (1,1).

c) Piéu kién: 0<x,y<2.

+ Trur hai PT cua hé ta co:
KT = §—Ey ()

+ Do ham s§ f(t)=+t—v2-t 12 mot ham
50 lién tuc va dong bién trén (0;2).
+Nén (*) = f(x)=f(y) = x=Y.

+ Thay vao PT (1) cua h¢ ta co:
Ix+4¥2-x=2

o X(2-x)=1le x=1.

+ Vay HPT c6 nghiém duy nhay: (11).
d) biéu kién: x,y>7.

+ Tru hai PT cua hé ta duoc:

X9+ y-7=y+9+Vx~7

= \/(x+9)(y—7) = \/(y+ 9)(x—7)

S X=Y.

+ Thay vao PT thu nhét cta hé ta duoc:

X+9++/x-7=8.Taco hé sau:

{m+m:8©{m:5
o 7=2" | JxT-3

+ Vay HPT c6 nghiém: (16;16).

< X=16.

+ Tinh chét nghiém cua hé dbi xung loai 2
cling giébng nhu HPT d6i xtng loai 1, tic
1a: néu hé c6 nghiém (a;b)thi hé ciing co
nghiém (b;a).

+ HS ghi nhan kién thirc.
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Hoat dong 4: Tap luyén cho HS théi quen va Ky ning tim nhiéu cach giai cho

mot bai toan.

Hoat dong ciia GV

Hoat dong cia HS

+ GV: Néu nhiém vy bang phiéu hoc
tap sau:

+ Cho HPT: {Xzﬂ’z”*y:B
Xy+X+y=5

a) Giai HPT trén bang phuong phap

thé.

b) Giai HPT trén bang phuong phép

dat an phu.

¢) Tim cach giai khac hai cach giai

trén.

+ Yéu cau HS lam viéc c4 nhan

trong 7 phut va ghi két qua ra gidy

A3.

+ Goi mot s6 HS 1én bang trinh bay

két qua ctua minh (treo gidy A3 da

ghi bai lam).

+ Cho HS duéi 16p nhan xét, hoac

hoi phong van cac ban lam bai vé

nhitng chd chua rd.

+ Yéu cau HS co 10i giai trén bang

giai thich, tra 1oi phong van cua céc

ban dudi 16p.

+ Sau khi céc ban giai thich xong,

GV yéu cau HS dudi 16p nhan xét vé

vu diém, nhuge diém timg phuong

phap.

+ Cubi cung, GV nhan xét, két luan.

+ Lam viéc ca nhan, thuc hién nhiém vu gido
vién giao.
a) Do x=-1 khong thoa man hé. Tu PT thx

hai ciia hé ta co: y=5;’;, Thé vao PT th
X+

nhat cua hé dugc:
X' +3x° —5x° 21X+ 2 =0 x=1v X=2.
+ Vay HPT c¢6 hai nghiém: (1,2),(2,1).

X+y=S

b) Dat { 'S > 4P.

+ Khi @6 HPT tr¢o thanh:

S-2P+S=8 S=-6
f—
P+S=5 P=11

S=3(TM)

(KTM)V{

+ Tu day ta tim dugc nghi¢m cua h¢ la:

(x2),(21).

c) HS ¢o thé st dung phuong phap bién doi
twong duong dé giai.
+ H¢ da cho tuong duong véi:
(x+ y)2—2xy+ X+y=8
=
2(x+y)+2xy=10

- {(x+ y)2+3(x+ y)-18=0

X+Y+Xy=5
<:>{x+y:—6v{x+y:3
xy=11 Xy =2

x=1 [x=2
= Vv
y=2 |y=1

+ Véay HPT c6 2 nghiém: (1,2),(21).
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Hoat ddng 5: Tap luyén cho HS théi quen phat hién va sira chira sai lAm trong
giai toAn HPT.
2x+y-1=m (1)

2y++/x—1=m (2)

+ GV dua ra 10i giai: Diéu kién: x,y>1. Dat a=\/x—1,b=\/y—1:> a,b>0,ta co HPT:

+ GV: Dua ra bai tip sau: Tim m dé HPT sau c6 nghiém: {

a=>b

28 +b=m-2(3
(920" 20 o b)(asb) b-a=0es (a-b(2ar 200 120
2b* +a=m-2 2=

+ TH1: a=b, PT(3):2a’+a=m-2 (4).
+ HPT da cho c¢6 nghiém < PT (4) c6 nghiém a>0< m-2>0<m>2.

1-2b

+TH2: a==—=, PT(3):4b’ -2b—2m+5=0 (5).

+ HPT da cho c6 nghiém < PT (5) ndy c6 nghiém b>0.
a) PT (5) c6 hai nghiém b,,b, thoa man:

A, = (-1~ 4(-2m+5)>0 mz% ]
b <0<b, < _omis = S m2—
<0 5 2
4 m=—
2
A, >0
b) PT (5) c6 hai nghiém b;,b,théa man:b, >b, >0<<S>0 @%smsg
P>0

+ Tu a) va b), dugc: m> % . Hop két qua hai TH, ta duoc: m> 2thi HPT c6 nghiém.

+ GV: Theo y kién cia em 10i giai trén di dung chua? Vi sao? Néu chua diing em hay
sua lai cho dung.

+ HS: Loi giai trén chua ding. Vi xac dinh chua dang mién rang budc clia bién b ma
PT (5) phai thoa méan. Can sta lai 1a:

+ HPT da cho c6 nghiém < HPT (*) c6 nghi¢m a>0,b>0

< PT (5) c6 nghiém théa man: 0<b S% & PT4b% —2b=2m—-5 ¢6 nghiém théa man:

19

0<h<s= - s2m—5£0<:>§£m£g.

N |~
N|EF
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4. Ciing c6 bai hoc.
+ GV: Ngoai hé bac nhat hai an da hoc & gid trude, qua bai hoc ngay hdm nay cac em
c6 thém céc loai HPT béc hai, hai 4n nhu sau.
1. H¢ gé)m mot PT bac nhét va mot PT bac hai.
2. Heé dbi xtmg loai 1 va hé dbi ximg loai 2.

+ GV: Cac em phai niam chéc dinh nghia cho ting loai h¢ va léy duoc vi du minh hoa
cho moi loai hé do.
+ GV: Em hay néu cach giai dac trung cho ting loai hé.
+ HS:

- Str dung phuong phap thé véi loai hé gém mot PT bac nhat va mot PT bac hai.

- St dung phuong phap bién d6i twong duong hoic phuong phap dit an phu véi
hé dbi xtmg loai 1.

- Str dung phuong phap trir vé theo vé hai phuong trinh ciia hé véi hé d6i xing
loai 2.
+ GV: Ngoai c4c phuong phap giai dic trung thuong dung nhu em vira ké, ta con cac
phuong phap manh khic nhu: Phuong phap dénh gia bat dang thirc, phuong phap
ham sd, phuong phap nhan biéu thirc lién hop véi cac HPT chtra can thiec... Cac
phuong phap nay ching ta sé& tiép tuc nghién ctra & cac bai hoc sau.
5. Giao nhiém vu va hwéng din bai tip vé nha.
a) Nhiém vu 1: Cac em hoan thanh cac bai tap 45,46,47,48 (trang 100 — SGK).
b) Nhiém vu 2: Giai cac HPT sau:

1
1+~ |=5

1/
(x2+y2)(1+ 212]:49 y'+1=2x
Xy

n X+y=2

¢) Nhiém vu 3: Cho HPT
xX}+y' =26

1) Giai HPT trén bang phuong phép thé.

2) Giai HPT trén bang phuong phéap dit 4n phu.

3 Tim cac giai khac vai hai cach trén.

4) Nhan xét vé uu diém, nhuoc diém ctua mdi cach.
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3.3. PANH GIA KET QUA THU'C NGHIEM.
3.3.1. Ngi dung danh gia
Sau khi day d6i chimg va thuc nghiém xong, chung toi 14y két qua nhan xét
danh gia tir phia cac GV du gio. Pong thoi tién hanh kiém tra cing mot luc hai 16p dé
danh gia mic d§ TDST cua HS trong viéc giai cac HPT.
PE KIEM TRA THU'C NGHIEM
(Thoi gian: 45 phut)

X+1+,y-1=m

c6 nghiém.
X+y=m’—-4m+6

Cau 1 (4 diém) Xét bai toan:Tim m dé HPT {

+ Ban Anh gidi bai toan trén nhu sau:

_ |la=+x+1,a>0
+ bat .
szy—LbZO

a+b=m {a+b=m

ab=2m-3

+HE PT tr¢ thanh: ¢ , &
a“+b"=m"—-4m+6

+ Hé ban dau c¢6 nghiém < PT X?—mX +2m—-3=0 c¢6 nghiém

& A>0e (-m)’ —4(2m-3)>0
m<2

<:>m2—8m+1220<:{
m=>6

+ Vay m<2 hodc m>6 la cac gia tri phai tim.
+ Em hiy tim sai lam trong 101 giai trén cia ban Anh? Chi ra nguyén nhan sai lam va
dua ra 101 giai diing cho bai toan.
N2x+3+J4-y =4 (1)
J2y+3+V4-x=4 (2)

Céu 2 (6 diém): Cho HPT: {

Em hdy giai HPT trén bang cac cach khac nhau (it nhét 3 cach), nhan xét vé uu diém,

nhuoc diém mdi cach.
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PHAN TiCH PE KIEM TRA
Cau 1: DBoi hoi HS phai phat hién ra sai 1am trong 10i giai va phai khac phuc sai 1am,
hoan thién 101 giai. Cau hoi nham kiém tra tinh nhay cam van dé va tinh hoan thién
ciia TDST. Théng qua ciu hoi 1 nay GV sé& gitip HS hiéu & mbi quan hé twong tng
gitra nghiém cua HPT da cho v61 nghiém cua PT thu dugc sau khi thyc hién phép dat
an phu va rut thé.
Cau 2: Poi hoi HS phai xem xét bai toan dudi nhiéu goc do, nhiéu khia canh khac
nhau tir d6 tim duoc nhiéu cach giai khac nhau. Trén co s¢ ¢6 nhidu ¥ tudng giai thi
c¢6 nhiéu kha niang tim dugc 101 giai doc ddo. Cau hoi nay nham kiém tra tinh nhuan
nhuyén, tinh doc ddo ctia TDST.

DPAP AN VA THANG PIEM

Céau N¢i dung piém

+ Loi giai ctia ban Anh bi sai vi pham sai 1am trong phép bién doi:

+ Hé ban dau co nghiém < PT X*—mX +2m—-3=0 c6 nghiém.
Nguyén nhan sai lim:

+ Hiéu chua thau ddo mdi quan hé twong tng gitta nghiém ctia hé

ban dau va nghiém cta PT: X2—-mX +2m—-3=0

a=+x+1,a>0

b=\y-1b>0

Loi giai dung: Dat {

a+b=m a+b=m
+HE PT tr¢ thanh: { ) *)
a“+b°=m"-4m+6 ab=2m-3
1 + Hé ban dau co nghiém (X; y) thoa man x>-1y>1 4

< Hé (*) co nghiém (a;b)thoa man: a>0,b>0
& PT X?—mX +2m—3=0 co hai nghiém khong 4m

2
— —4(2m-3)>0
A>0 |(-m) -4(2m-3) E
=<:S>20<=<{m=>0 &2

P>0 2m-32=0 m=6

+ Vay g <m<2 hoac m>6 la cac gia tri phai tim.
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+ HS giai dung mdi cach dugc 2 diém, néu HS giai dugc bang cach
khac ma diang thi van cho diém t6i da. Néu HS giai dugc nhiéu hon
3 cach thi GV tuyén duong khen thudng.
A qea 3 3

+ biéu kién: -5 <x< 4,—5 <y<4.
+ Trir (1) va (2) vé theo vé, ta dugc:
(V2x+3-\2y+3)+(JJA-y +v/4-x)=0 (3)
(2x+3)—(2y+3) (4-y)—-(4-x)

+ =
V2x+3+2y+3  J4-y+d—x

c%x—ﬂ{ 2 1 ]:0

+
V2x+3+42y+3  \J4-y+d—x
+ Thay x=yvao PT (1), ta dugc: /2x+3+/4—-x =4

Céch 1: PT 3) = 0

24-2x* +5x+12 =9 x<9 =

S 2-2X2 +5x+12 =9-x & =

2 9x*-38x+33=0 X:% 6
+ Vay HPT c6 hai nghiém: (3; 3)(%%)

Céach 2: PT (3) & V2x+3-V4-x =2y +3-/4-y(4)
+ Xét ham s6: f(t)=\/2t+3—\/4—t,te{—gm}

Vti,tze[—gm},tl;ttz, ta co:

f(t)-f(t) (\/th+3—\/2t1+3)+(\/4—t1 -JA-t,) o

tz_tl tz_t1

+Suyra f(t) ddng bién trén [—;;4}.

+Dodo ()= f(x)=f(y)ex=y.
+ Thay x=yvao PT (1) va lam tuong tu cach 1.
Cach 3:
2X+3+4-y+2,/(2x+3)(4-Yy) =16
oo y+2|(2x+3)(4-y)
2y+3+4-x+2,/(2y+3)(4-x) =16
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= 3(x-y)+2([2x+3)(4-y) -2y +3)(4-x) ) =0

22

S (X=Yy)| 3+ =0
(x=) J2xra)a—y)+J2y+3)a—x)
SX-y=0=x=y
+ Thé x=1y vao PT (1) va lam twong tu céch 1.
X_u2—3
Cach 4: bat u=+2x+3>0,v=.4—y>0.Suyra: <~ 2 .
y=4-V
+Hg¢ tré thanh:
u+v=4

u=4-v
J11-2v2 / {\/22 A2 +11-U% =42

=224/ +\/—v +8V—5 = 42 (*) = 9v* + 48 + 222v* ~ 944V + 665 =0

= (v—l)(v—gJ(sz +72v+399) =0=>v=1vv= g(TM)

< an ~ \ n w1 A IS, 1111
+ Tur day ta cling tim duoc nghiém cua hé la: (3;3), 59
Nhan xét: Ca 4 cach giai déu cho 151 giai twong minh, nhung rd rang
3 cach dau thé hién duoc wu thé riéng cua minh la viéc tinh toan
bién d6i c6 phan gon gang, don gian hon.

3.3.2. Panh gia két qua thwe nghiém:

Duya vao quan sat ca nhan vé hoat dong day hoc & cac 16p, su danh gia nhan
xét ctia cac GV duy gio va thong ké két qua diém sb bai kiém tra ctia HS, ching toi
dua ra nhiing nhan xét dinh tinh va dinh lugng nhu sau:

a) Danh gia dinh tinh

O 16p thuc nghi€ém HS hoc tap tich cuc, chiu kho suy nghi tim toi cach giai bai tap,
hoat dong nhoém dién ra s6i ndi, c6 nhiéu y kién hay, sang tao hon so véi 16p dbi chimg.

Kha ning tiép thu kién thirc méi, kha nang phat hién sai 1am nhanh, kha ning
tim dwoc nhiéu cach giai va c6 cach giai doc dédo ciia HS 16p thuc nghiém hon han
16p ddi chung.

Ca hai 16p cac em déu nim viing kién thirc co ban. Tuy nhién cach trinh bay
101 gidi ¢ 16p thuc nghiém mach lac, ngén gon, 1ap luan chat ch€ hon.
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b) Ddnh gia dinh lugng.

Piém , ,
1 2 3 4 5 6 7 8 9 10 | Tong so
Lop
10A1 0 0 0 0 1 2 10 9 10 4 35
10A4 0 0 0 2 3 12 8 6 4 0 35
100+ 914
90-
80-
701
60- Iy
50 OLi p thucnghiOn
40 B Lip @i cheng
30
20
104 5.7
0-

<5 5@h6 7 &h 10

Biéu do cot phén dnh sw so sanh két qud diém ciia hai I6p thuc nghi¢m va déi chiing

Phén tich két qua kiém tra:

Két qua kiém tra cho thdy: Lop thuc nghiém c6 91,4% HS dat diém kha gioi.
Trong d6 ¢6 4 em dat diém 10. Trong khi d6 & 16p ddi chung ti 1& nay chi a 51,4%
va khong cé diém 10 nao. C6 mét sd em & 16p thuc nghiém dat diém tbi da 1a do céc
em d c6 nhiéu 101 gia va tim dugc 101 giai hay, doc ddo. Lop dbi chimg khong co em
nao dat diém tdi da.

3.4. KET LUAN CHUONG 3.

Trong chuong 3 cua luan van d trinh bay qué trinh thyc nghiém su pham dé
kiém chimg tinh kha thi va tinh hiéu qua ctia cac bién phap di trinh bay & chwong 2. Két
qua thyc nghiém cho thay rang: Viéc sir dung cac bién phap su pham di néu trong qua
trinh day hoc giai HPT s& phat trién duge TDST cho HSG. Nhu vay muc dich thuc
nghiém su pham d3 hoan thanh va gia thuyét khoa hoc da dugc ching minh.
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KET LUAN

Sang tao 1a mot pham chét rat can thiét cia con ngudi méi trong xa hoi phat
trién. Viéc rén luyén TDST 1a kha thi va can thiét tién hanh ngay trong nha truong
phé thong, diéu nay da dugc nhan thic thanh mot nhiém vu dat ra cho nganh gido
duc. Day hoc mén toan néi chung va ndi dung HPT nbi riéng co diéu kién thuan loi
dé thuc hién nhiém vu day hoc nay.

Qua qua trinh nghién ciru dé tai, chung t6i da thu duoc cac két qua sau:

+ Lam sang té dugc cac dac diém cua hoat dong sang tao khoa hoc va mot $6
yéu t6 ciia TDST.

+ Pa dé xuat duge mot s6 bién phap su pham nham phét trién TDST cho HSG
trong day hoc HPT ¢ truong THPT.

+ Pa dé xuat dugec mot sé6 phuong phap, ki thuat xay dung, sang tao cac bai
toan vé HPT nham phat trién TDST cho HSG.

+ Pa bude dau diéu tra, thuc nghi¢m su pham, budc dau xac dinh duogc tinh cép
thiét cua viéc day hoc sang tao va xac dinh dugc tinh kha thi cua phuong an da dé
xuét, dong thoi bude dau c6 thé khang dinh duoc gia thuyét khoa hoc dua ra trong
luan van 1a dung dan.

+ P4 hoan thanh nhiém vu nghién ctru dé ra. Hon nira, dé tai va phuong phap
nghién ctru cua ludn van nay con cé thé tiép tuc duoc ap dung cho nhiéu ndi dung
khac ctia mon toan va cho cac 16p, cac cap hoc khac nhau.

Qua viéc thyc hién ludn van, ching t61 da thu nhan dugc nhiéu kién thtrc bd ich
vé 1y luan qua céc sach, bao, tap chi va cic cong trinh nghién ctru vé cac linh vyc lién
quan dén dé tai cta luan van. Ching toi hy vong rang, trong thdi gian tiép theo nhimng
tu tuong va giai phap da duoc dé xuét sé tiép tuc dugc thir nghiém, khang dinh tinh
kha thi trong viéc phat trién TDST cho HS.
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PHU LUC 1
BO SUNG THEM MOT SO Vi DU CHO CAC BIEN PHAP SU PHAM
TU BIEN PHAP 1 PEN BIEN PHAP 5 CUA CHUONG 2
1. Thém hai bai toan va hai vi du cho bién phap 1: Ciing ¢6 tri thirc, dao su, mé
rong cac khai niém, tinh chit, cac quy tic phwong phap c6 lién quan, tip luyén
k§ ning giai HPT dé tao diéu kién nén tiang cho phat trién TDST & HSG.
Vi du 2: Tiép sau day, ta xét thém hai bai toan nita dé minh chtg cho uu diém cia

phuong phap st dung HPT bac nhat hai an dé giai cac HPT khac.

(x+Y){2xy+5=4xy—3y+1
(x+2y)/2Xy +5=6xy+X—7y—6

Quan st hé trén HS c6 thé thiy bién /2xy +5 xuét hién & ca hai PT cua hé,

Bai toan 3: Giai HPT { (xyel)

déng thoi lién hé mat thiét véi hai dai luong 4xy va 6xy. Hon nita trong HPT cac
bién x va y déu c6 bac nhét. Didu ndy goi ¥ tudng dat 4n phu a=./2xy +5, HS c6 thé
dua HPT trén vé HPT hai an d6i v6i x va y. Dén day van dung cac bude giai HPT bac
nhat hai an, HS c6 10i giai sau:

Loi giai:

+ Diéu kién: 2xy +5> 0 < xyz-%

+biat a=,/2xy+5,(a>0), taco: 2xy=a’-5.
+ Khi @6 HPT da cho tré thanh:

(x+ Y)a=2(32—5)—3>’+1 {a.x+(a+3).y=2a29 0

(x+2y)a=3(a2 —5)+ x-7y-6 |(a-1)x+(2a+7).y=3a"-21

+ Xem (1) 1a HPT bac nhét hai an x va y, a 1 tham sb, ta co:

a a+3 2a% —
= —a’+5a+3,D, = i 9 a+3 =a(a’+5a+3)
a-1 2a+7 3a°—-21 2a+7
a 2a°-9
= =(a-3)(a’+5a+3
Y la-1 3a2—2JJ ( )( )

+Doa>0nén D=a’+5a+3#0.



+ Tur day suy ra HPT (II) c6 nghiém duy nhét:

DX_
X=p 2 2%y +5 =X X=y+3 y
= =
b, [2xy +5=y+3 J2Xy +5 =X Xx=5

&
y= =a-3

<

O
<

I

N

+ Vay HPT da cho ¢6 hai nghiém la: (1,-2),(5;2).

(2+D)VX* =1+ (2° +4z2){y* +1=2°+52° -1
Bai toan 4: Giai HPT: {v/x* —1+(z+3){y’ +1=2"+4z-1

X +y*+2°=9

Pay 1a hé gom ba PT ba an s6. Quan sat ban dau, HS c6 thé thdy hé trén kha
phtc tap. Vo1 HSG néu nhin ki mot chut thi d& dang nhan ra dugc ¢ hai PT dau cua
hé c6 sy xuat hién cta hai an phu Vx> -1 va \/yz +1 va khi d6 bién z s& dimg doc

lap. Diéu nay goi y tuong cho HS xét riéng hai PT nay voi hai an phu lan luot 1a

JX? —1va,/y? +1dé nhan dugc mot HPT bic nhét hai 4n. Xir Iy h¢ nay HS nhanh
chéng tim duoc mdi quan hé giita x?,y?,z. T6i day thuc hién phép thé vao PT thir
ba, HS s& thu dugc mot PT an z va tim duoc nghi¢m cua HPT ban dau.
Loi gidi: Diéu kién: X* >1<> x<—1hogc x>1.
+Dm{u=JPt1u>O

' V=JF:1V20

+ Khi d6 hai PT dau cua HPT di cho duge viét thanh:

(I)(Z+Qu+(z?+4ﬁv=z3+52—1
u+(z+3)v=2z"+4z-1

z+1 z°+4z
1 Z+3

+ Tinh cac dinh thirc, ta c6: D = =3

72 +52° -1 7*+4z

D, = )
2°+4z-1 Zz+3

:32—&Dy:

z+1 z°+5z°—
=3z
1 z2%+4z-1



+ Vi D %0 nén hé (I) ¢ nghiém duy nhét:
{u=z—1 VXP-1=z-1
<
V=1 JY +1=12

+ Thé vao PT ba cua hé di cho dugc:

=>x2+y? =22 +(z-1)

) ) z>1
22+(L4)=9@>32 0y_g d@ZzZﬁM)
2°-27-8=

., . u=1 x*-1=1 x> =2 X=J_r«/§
+ Khi d¢, ta tim duoc: & — & (TM)

v=2""|[y?11=2 [¥’=3 |y=+8

+Vay HPT da cho c6 bon nghiém:
(V2:—V3;2), (V2:4/3;2), (2 —3;2), (—V2:3;2).
Vi du 3: Day hoc giai HPT bang phuong phap bién d6i twong duong.

Chung ta déu biét HPT 1a su tich hop cta hai hay nhiéu PT, trong mdi PT cia
hé ngudi ra dé co thé dua vao nhidu ndi dung kién thirc khac nhau nhu cin thic,
lwong giac, mii 16garit. .., didu ndy 1am cho cac phép bién dbi trong qua trinh giai mot
HPT vé cung phiic tap va thudng giy khé khin d6i voi da sé HS, ké ca HSG. Cac em
thuong lung ting khong biét trong truong hop nao thi dung phép bién doi twong
duong, trudng hop nao thi dung phép bién d6i hé qua. Trong thuc té giai toan vé HPT
khong it HS da boc 16 sai 1am khi khong ndm viing cac phép bién ddi twong duong va
phép bién ddi hé qua. Vi du GV yéu cu HS giai HPT sau: {2X3 X —x+4=0 0)

2x° +x* +2x+5=0
+ Mot HS da dua ra 101 gidi nhu sau:

HPT(1) < 2X° —x* —=x+4=2x"+ X’ + 2X+5

x=-1

&S 2X+3x+1=0< 1
X=—=

2



+ RO rang 161 gidn trén ctia HS bi sai vi vo1 x=-1 va x= -5 thi hé (I) khong nghiém

ding, nén x=-1va x= —% 13 nghiém ngoai lai cua hé (I). Nguyén nhan sai 1am 1a do

HS di van dung mot phép bién d6i twong duong khong ding 1a:

{p(x)Hm@
Q(x)=H (¥

+ Pé gitp cac em nam vitng cac phép bién doi twong duong trong giai HPT, GV co

P(X) = Q(X) (Pdy chi la mét phép bién doi hé quad)

thé to chtrc cac hoat dong day hoc nhu sau:

Hoat ddng 1: Cung cb, tap luyén cac phép bién d6i twong trong giai HPT.
+ GV: Em hiy néu cac phép bién d6i twong duong hay gip trong giai HPT sau:

{fl(x)— f,(x)

9:(X) =9, ()

GV: Cho lop hoat dong theo nhom nhu sau:

+ Chia 16p thanh 4 nhom, cac nhom lam viéc trong khoang 3 phut.

+ Yéu cau mdi nhom thue hién cac nhiém vu sau:

+ MObi HS trong nhém doc lap suy nghi dé c6 cau tra 10i ctia riéng minh.

+ Cac thanh vién trong nhom thao ludn, tong hop y kién.
+ GV: Goi cac nhom trinh bay két qua ctia nhém minh (goi thanh vién bat ky cia nhom)
+ GV: Péanh gia, nhan xét két qua ciia cac nhom va dua ra dap an.

Dbi voi HPT trén, ta hay st dung cac phép bién d6i twong duong sau day:

){fl(x) f,(x) <:>{f1(x) f,(x)

(
6.(x)=9.(x) [ f(x)+8:(x)=f(x)+9,(%)
2){]:1()(): fz(x) @{fl(x)z fz(x)
gl(x):gz(x) fl(x)_gl(x): fZ(X)—gz(X)
3 {fl(x) f,(x) <:>{f1(x)+ g, (X) = f,(x)+9,(x
gl(x):g2(x) fl(X)_gl(X): fz X)_gz X



(gl(X), g, (X) cung dau)

f(x)=f,(x f,(x)=f,(X
5){1<> 2<>®{12<> 0
9:(x)=9.(x)  [9:(x)=9:(x)
+ GV hoi thém: Két qua trén c6 thé mé rong cho hé nhiéu an khong?
+ HS: Suy nghi dua ra cau tra 161 theo suy luan cta riéng minh.
+ GV néu chuy:
1) Két qua trén c6 thé md rong cho hé nhiéu an.
2) Néu biét chic chan trén mién x4c dinh cua h¢ f(x)#=0;0;(x)=0,i=12,3...n
thi c6 thé thay phép cong, phép trir, bang phép nhan, phép chia, thi dy:
{fl(x) =1, (X) N { fl(X) =, (X)
9.(¥)=02(x) [ fi(x)-0.(%) = f,(x).92(x)
f =f
I CRAC N R
0dc ] )<:> f,(X) _ f,(X)
0

() 9.(x)
Hoat dong 2: Van dung vao thuc hanh giai toan.

o o O+ X+ Y+1+X+ Y2+ X+y+1+y=18
Bai toan 1: Giai hé PT (1)
WX+ Y+ =X+ Y+ X+ y+1—-y=2

Bai hé nay HS c6 nhi€u cach giai, trong so0 cac cach giai do, cach gidi dung

oy
>
Il
(@]
N
—~
x

phuong phap bién doi tuong duong c6 18 1a mot trong cac cach giai gon gang va sang
stia nhat. HS c6 thé giai HPT trén nhu sau:

Loi giai: Cong va trir vé theo vé hai PT cua hé (1), ta dugc:

2 2 _

THe (D) < \/x +x+y+1+\/y +X+y+1=10

X+y=38

X +9+Jy2+9=10 _ |V73-16x+x* =10-v/x*+9 (1)

= =
X+y=8 y=8-x (2)
‘ 10-4/x2+9>0 x| <01
+Phuong trinh (1) < =
73-16x+ X2 =109-20Vx> +9 +x*  |9x* —72x+144=0

ox=4=y=4 (TM)



+ Vay nghiém cua HPT da cho la: (4;4).

Nhan xét: Thong qua bai toan nay HS dd dugc cing ¢d va rén luyén cic phép
fi(x)=f,(x) o { f,(X)+0,(x) = £, (x) + 9, (x)
0, (X) =9, () f,(x) = 9,(x) = f,(x) - g, (x)

Vi {fl(x)_ fz(x) <:>{f12(x)_ fzz(x)
9:(X)=0,(%) |9 (X)=0,(x)

bién d6i twong duong: {

, (f.(%), f,(x) cung dau ).

3x% = 2y+E

Bai toan 2: Giai HPT (I)
3y* = o+t
X

Bai toan trén 1a HPT d6i xtng loai 2, & diy HS c6 thé giai hé bang phép bién doi
tuong duong dua trén duong 16i giai cia HPT xtng loai 2, 13 trir vé theo vé hai
phuong trinh ctia hé, sau khi thyc hién phép quy dong hai vé hai PT cta hé.

Loi giai:

+ Piéu kién: x=0,y #0.

5 1 .
Nhan xét: 2yva 1 (cling nhu 2xva —) cung dau, nén tir hé suy ra: x>0,y >0.
y X

3x°y =2y° +1©{3x2y =2y°+1

+He ()<
*{ { 3xy(x—y)=2y*-2x’

3y*x =2x*+1
X’y =2y? +1
=
(x—y)[3xy+2(x+y)]=0
2, 52
<:>{BX y=2y°+1

Do: 0,y>0=3 2 0
‘—y =0 (Do:x>0,y>0=>3xy+2(x+y)>0)

y=x y=x —y=1 (TM
@ 3x3—2x2—1=0<:> (x—l)(3x2+x+1):0<:>x_y_ (TM)

+ Vay hé ¢6 nghiém duy nhat: (11).
Nhan xét: Théng qua bai toan nay HS da duoc cung c¢d va rén luyén phép bién

fl(x): fz(x) <3{]:1()(): fz(x)
gl(X):gz(X) fl(x)_gl(x): fZ(X)—gz(X)

d6i twong duong: {



X +yi=1 (1)
Xly+2xy?+y' =2 (2)
HS dé dang nhén thiy vé trai caa PT (1) va PT (2) déu 1a dang cap bac 3 va vé

phai ciia chung déu 14 nhiing hang s, nén & bai hé nay hudng giai quyét 1a thuc hién

Bai toan 3: Giai HPT (I) {

bién d6i twong dwong trén hé, voi ¥ tudng tao ra mot PT dang cap bac 3 trong hé
Loi giai:
+ Xét x=y =0, hé da cho khong thoa man.
, o 1=x>+y° (3)
+ Xeét x#0,y =0, viét lai hé da cho ta dugc: (II)
Xy +2xy?+y =2 (4)

+ Thyc hién nhan vé theo vé PT (3) va PT (4), ta dugc:
A 1=x*+y° x*+yi=1
+ H¢ (1) < ) , 3 s & s , s
XY 42Xy +y :2(x +y) 2X° =Xy —=2xy“ +y =0

x*+yi=1
X+yi=1 X
o 3 2 - —=11
G4
y) \y y x_1
y 2

X
+Néu 2 =1=x= y= (TM)
\/_

y

3.3
+ Néu 5:—1:»{)( Y=L e nay vo nghiem)
y X=—y
3 3
+ Néu §=1:>x=£,y=2\/§
y 2 3 3

+ Két luan: Hé () c6 hai nghiém: ( j \/_ 2\/_
7"
Nhén xét: Thong qua bai todn nay HS d3 duoc cung cb va rén luyén phép bién

d6i twong duong:

{fl(x) f,(x) <:>{f1(x)
9,(X) =9, () :

Il

—h
N
—~

x
~

fi(x)=0;0,(x)=0,i=1,2.



(x+y)(x+y+2z)=45
Bai toan 4: Giai HPT:(1){(y+z)(x+y+2)=63
(Xx+2)(x+y+z)=54
Loi gidi: Cong ba PT cua hé vé theo vé, ta co:
(x+y)(x+y+2z)=45
+H¢ ()<= (y+2)(x+y+2)=63
(x+y+2)[(x+Yy)+(y+2)+(z+x)]=162
(x+y)(x+y+2z)=45
< (y+z)(x+y+2)=63
(x+y+z)2:81
(x+y)(x+y+z)=45 X+y=5 [(x=2
(y+z)(x+y+2)=63 y+z=7 y=3 (TM)
X+y+z=9 X+y+z=9 z=4
2= =S =S
(x+y)(x+y+2z)=45 X+y=-5 X=-2
(y+z)(x+y+2)=63 y+z=-7 y=-3 (TM)
X+y+z=-9 (x+y+z=-9 |(z=-4

+ Vay hé (I) ¢6 hai nghiém: (2;3;4),(—2;—3; —4).
Nhan xét: Chi v6i cac phép bién doi tuong duong thuan tay, HS di co duoc

mot 101 gidi dep trong sang va giai di cho bai todn.

2(yz—2x—xy) = xyz
Bai todn 5: Giai HPT: 13(2x—xy — yz) = xyz
4(xy — yz—12X) = Xyz

Loi gidi:
+ R0 rang (0;0;m),(0;m;0),(m;0;0) 1a cac nghiém cta HPT.

1111

y z 2

. ~ 1 11 1
+ Xet xyz #0. HPT da cho twong duong: (I) {—————==
y z x 3

1 r1.1

z Xy 4




. . 1 1 1 1
+ Cong vé theo vé cac PT trong hé (I), ta duge: —+—+—= —3 .
X y z 12

+Cong PT nay lan luot véi cac PT cua hé (1), vé theo vé ta dugc:

A
x 12 19
2 17 24
—=— oy =—
y 12 17
216 |,_8
z 12 2
+ Véay HPT da cho c6 cac nghiém 1a: (0;0;m),(0; m;O),(m;O;O),(%;%;%).

Nhan xét: Vi bai hé nay HS da duoc rén luyén va cing ¢b phép bién doi duong duong:

~ = gl(x)_gz(x),(h(X);tOtrénmiénXécdinhcﬁahé)
S O e

{fl(x): f,(x) fi(x)=f(x)

Vi du 4: Giai HPT bang phuong phép dit an phu.

Trong chuong trinh todan THPT, phuong phap dit an phu 1a mét trong nhitng
cong cu hét sic 1a quan trong, thong dung, thudng xuyén dugc sir dung trong qué
trinh giai todn nodi chung va trong day hoc giai HPT n6i riéng. Khi dung trudc mdt bai
toan nao d6 phuong phap dit 4n phy ludn 13 mot trong nhirng huéng nghi dau tién ma
ngudi gidi toan mudn thir véi hy vong don gian hoa bai toan da cho. Vé tim quan
trong thi 1a nhu vay. Nhung trong chuong trinh SGK hién hanh phuong phap nay
cling chua duoc trinh bay mot cach dy du, chi tiét va can than. Hon nira phuong
phap dit an phu cling c6 nhiéu cach nhu dit an phy hoan toan (dit an phu toan phan),
dat an phu khong hoan toan (dat an phu khong toan phﬁn), dat mot an phu, dat hai an
phu, dat nhiéu 4n phu,..., va trong nhiéu truong hop khi dat an phuy, ta phai tim diéu
kién du cho an phu. Mot cau héi ty nhién duoc dit ra 13 khi ndo ta can tim diéu kién
da cho an phuy, khi nao khong? Tét ca nhimng diéu nay da lam cho nhiéu HS phai lung
tang, khong biét trong truong hop ndo nén sir dung phuong phap dit an phu, va st
dung an phu nhu thé nao cho dung, cho hiéu qua. Bé giup cic em co thé sir dung t6t
phuong phap dat an phy trong giai toan vé HPT, GV ciing can t6 chitc cac hoat dong
day va hoc dé gitip HS hiéu rd vé phuwong phép nay.



Hoat dong 1: Cung cb va tip luyén phuong phap dit 4n phu trong giai HPT.
+ GV néu van dé: Pat an phu 1a viéc lya chon cac biéu thirc trong HPT dé dat thanh
cac an phu méi, véi muc dich va y nghia 1am don gian, lam gon HPT. Qua d6 ta thu
dugc cac HPT moi don gian, hay quy dugc vé cac dang hé quen thudc nhu ddi xtimg,
dang cap,...

+ GV: Ddi v6i cac bai toan HPT thi HSG, thi tuyén sinh dai hoc, thudng an phu khéng
xuét hién ngay trong HPT. Em hiy néu mét s6 ki thudt tao ra an phu trong giai HPT?

+ HS: Suy nghi, tra 161 cau hoi cia gido vién.

+ GV: Céac em c6 thé dua ra dugc mot hay mot vai cach tao an phu trong giai hé,
nhung diéu nay khong that quan trong, diéu ma GV mong mubn 1a cac em phai goi
dugc tén cac ki thuat va dic trung ctia mdi ki thuat ma cac em hay lam dé tao ra an
phu trong giai hé. Sau cting GV nhan xét cau tra 15i ciia HS va két luan:

Pé tao ra an phu nguoi giai toan can xu 1y linh hoat cac PT trong hé thong qua
cac ki thuat: Nhom nhan tir chung, hodc nhém dya vao hﬁng déng thire, hoac dua vao
phuong phap hé sé bt dinh tao ra cic biéu thic giéng nhau trong mdi PT cua hé,
hoic chia cac PT trong hé theo cac sb hang c6 sin trong mdi PT, khi xét cac s6 hang
d6 khac 0 (can xét sd hang d6 bang 0 truéc khi chia, xem c6 thoa man HPT hay
khong, dé tranh bo x6t nghiém). ...

+ GV: Em hiy néu cac phép dit an phu thuong st dung trong giai HPT?

+ HS: Suy nghi, dwa vao cac phép dit an phyu di hoc & 16p dudi dé tra 10i.

+ GV: Goi mot vai em tra 101, sau d6 téng hop cac y kién va két luan:

Céc phép dit 4n phuy hay str dung gdm:

Dit 4n phu hoan toan va dit an phu khong hoan toan (GV 1ay mét sé vi du minh hoa).
+) GV: Luu y HS: C6 thé dit mot an phy, hai an phu, hodc nhiéu an phu,. ..

+) GV gi6i thiéu: Khi dit an phu, nguoi giai toan thuong phai tim diéu kién cho an
phu. Tur thuc té giai toan, ngudi ta rat ra nhimg diéu sau day:

a) Vi cac bai toan ma an phu xem 13 4n trung gian, tim 4n phu 1di trd vé an
ban ddu thi c6 hai phuong an tim diéu kién :

1) Tim dtng diéu kién cho an phu.

2) Tim thtra diéu kién cho an phu.



Chang han: néu dit u=2""*, voi moi xell .
Khi d6: diéu kién dung la: %g u<2(do-1<sinx<1)

diéu kién thira 13: u >0 (do ham mii)
Ta c6 thé dung diéu kién theo phuong an: “thira” vi ta con quay trd vé tim an
ban dau. Trong truong hop dung diéu kién thira, c¢6 khi ta phai giai bai toan ma chéc

chan 1a vo nghiém (khi tr¢ v€ tim an ban dau).

, L ax 1 .
Vidunéudat u= \/;-l-—VOl diéu kién x>0

2x
Khi d6 diéu kién dtng 1a (theo C0 si)
022 VX —1e =2, didu kién thira 12 u>0
2/

Gia st PT v6i an U ¢ hai nghiém: u=1 va u=2 théa mén diéu kién u > 0.
Khi tr& vé an ban dau ta phai giai PT u =1, chic chin vo nghiém.
+ GV: Trong truong hop ndo nén dung diéu kién dudi dang thira?
+ HS: C6 thé tra 101 dang hodc chwa ding, tiy vao ning luc cam nhan van dé cua
tung em.
+ GV: D¢ 1a khi ma trong cong thirc U =¢(X), viéc tim mién gi4 tri ciia ham ¢(x)
qua phire tap hay viéc dung diéu kién ¢ dang thira 13 sang tao hon.
+ GV tiép tuc gi6i thiéu:

b) V&i cac bai toan ma an phu duoc dung véi tu cach 1 4n thir 2 (bai toan
khong tré vé v4i an ban dau) thi tuyét d6i phai dir diing diéu kién cho an phu.
Diéu kién cho 4n phy chinh 12 mién xac dinh cho bai toan méi. Pay 1a truong hop cia
cac loai bai toan:

+ Dung an phu vao viéc tim gia tri nhé nhat (GTNN), gia tri 1on nhat (GTLN)

ctia ham sb.

+ Dung 4n phu vao viéc tinh cac tich phan.

+ Dung an phy vao viéc giai cac bai toan ¢ tham sd.
Trong trudng hop nay, néu ding diéu kién dudi dang thira 1a ta d3 giai bai toan khong

chi trong mién xac dinh cua no.



+ GV: Em hay néu cac budc thyc hién dat an phu dbi v6i moét HPT?

+ HS: Suy nghi, tra 15i cau hoi. DAy 1a cAu héi mé, mdi em s& ¢ cich phan chia cic
budc theo ¥ kién chu quan cia riéng minh.

+ GV: Goi mdt vai em phat biéu v kién, nhan xét cau tra 101 ciia mdi em, va dua ra
phuong an ctia minh dé cac em tham khao:

- bt cac an phu: a=f (X, y,z),b = g(X,y,Z),C = h(X,y,Z),... va budc diéu kién cho
a, b, ¢ néu co.

- Bién d6i HPT da cho vé HPT an a,b,c, ... roi giai HPT dé tim nghiém (a,b,c, ...)
théa mén diéu kién trén.

f(x,y,z,..)=a

- Giai HPT: g(x,y,z,...):b voi a,b,c,... vira tim duge dé tim ra tap nghiém cua
h(x,y,z,..)=c

(X,Y,2,...).

Hoat dong 2: Van dung vao giai toan.
2XY + YA/ X2 — ¥ _\/x+y +\/x—y
14 . 2
3 3
(552 -
2 2

Xty
2 H

Bai toan 1: Giai HPT:

B a1l s C 1R . X— b oA A ;o
O bai hé nay, hai biéu thac \/ Ty dong thoi xuat hién trong ca hai

phuong trinh cia hé, hon nita cac biéu thirc con lai trong hé déu biéu dién dugc thong

qua hai biéu thirc nay, ddy chinh 1a nut thit ctia bai toan. Vay chia khoa gitp HS giai

quyét bai toan 13 hai an phy U = ,/XLZy vav= ,’X;Zy

Loi giai:
s . | X+Yy20
+ Diéu kién:
X-y=>0
+Dit u= X*Y vav= ﬂ;(u,sz).Khidé: X=U?+V%y=u’—V°.

2 2



+ HPT tré thanh:

2(u2 +v2)(u2 —v2)+(u2 —vz)m

=U+V
14
ul+vi=9
u+v)(u3—v3—7)=0 u+v=0 ul-v¥=7
o o v,
uw+vi=9 wrvi=9 |ud+vi=9
He u+v=0 A nohia
+ He vO nghiem.
utev=g e
o= =T u=2
+ Giai hé: &
w+v=9 |v=1
X+y
B X+y=8 X=5
+ Do do: 2 <:>{ y <:>{
X—y 1 X—y=2 y=3
=

+ Vay HPT da cho c6 nghiém la:(5;3)

Nhan xét: Trong bai hé trén sy xuat hién cua hai an phu la qua rd rang, trong

truong hop nay HS khong may kho khin dé xac dinh duoc hudng giai cho bai toan.

Bai toan 2: Giai HPT:

y*(3x* —4x—23)+8y =8 (1)
y?(X° +10x+27)-6y =8 (2)

Quan sat HPT trén, HS c6 thé nhan thay ngay an phu van dugc giau kin trong
cac PT cua hé. Do d6, & bai hé nay, dé 16 dién 4n phu cac em phai thuc hién mot sd
phép bién ddi nhu chia hai vé mdi PT trong hé cho mét biéu thirc khac 0, rdi thuc

hién cong vé theo vé hai PT thu dugc. Cuy thé ta c6 101 giai sau:

Loi giai:
+ Xét y=0, tir PT(1), c6: 0=8 (mau thuan).

3x* —4x—-23=

+ Xét y#0. Khi d6 hé da cho tuong duong:

X3 +10x +27 =




+ Cong (a) va (b) theo vé ta duoc:
3
X3 +3x? +6x+4:%+£2<:>(x+1)3 +3(x+l)=(gj +3.g (c)
y 'y

+Pbat u=x+Lv= 2 thi PT (c) tré thanh:
y

uP—v*+3u—-3v=0
& (u-v)(u® +uv+v? +3)=0
u=v 2
<, ) SU=VveS X+1l=—
u®+uv+v:+3=0 (VN)
+ Thay vao PT(b), ta duoc:

X +10x +27 =2(x+1)" +3(x+1)

<X =2x*+3x+22=0

& (x+2)(x* - 4x+11)=0

< X=-2
+ Do do: y=-2.
+ Vay hé c6 nghiém duy nhét: (-2;-2).

Nhan xét: Bai toan 2 1a mdt minh hoa o nét cho viéc phai thyc hién mdt $6

phép bién d6i co ban nhu nhan chia hai vé caa mot PT trong hé cho mot biéu thirc
khac 0, hodc cong vé v&i vé hai cua trinh cua hé, bién d6i HPT dén tinh huéng thich

hop, r61 mdi st dung duoc an sé phu.

X2 +3x%y _8

Bai toan 3: Giai HPT: X
3 6
y —1=—
X

O bai hé nay, hinh thiic ctia né c6 vé don gian, nhung 15i giai gianh cho né thi
khong hé don gian chit nao, HS phai hét sirc tinh té trong phép lya chon an phy va
phai thyre hién lién tiép hai 1an an phu méi di dén duoc dap sé cua bai toan.

Loi giai:
+ Piéu kién: x#0.



x2+3x2y:§ %—3y:1
X X

+ Khi d6 HPT da cho twong duong: 6 & 5
y'-1=— y’-3.==1
X X
t*—3y=1
-+Dmt::g(t¢0)tacéHPT:{ ) ; ]fz(y—thz+yt+ﬁ+3):o:>t:y

+Do dé: y* -3y =1 (1)

+Dat y=2cosa,(0<a<r).

+ Khi d6 PT(1) tr¢ thanh:
8COS3a—6COSa:1<:>C083a:%<:>a:i%+k2?ﬂ(keD)
I T
=2C0S—
y 9
+ Chon;: azz;azs—”;azze[O;ﬂ] ta dugc: y:ZCOS5—7Z
9 9 9
1E/4
=2C0S—
RO
+ Vay HPT da cho ¢6 3 nghiém:
1 (1 o1
oz ~ bx Iz
COS~— COS—— COS——
9 ; 9 ;
y=2003% y=20055§ y=20037—7[

Nhén xét: Thong qua vi du nay HS dd duoc cung ¢6 va rén luyén phuong
phap dit an phu khong hoan toan trong giai HPT, phuong phéap dit an phu luong giac

khi phai xir Iy mot PT bac 3 ma khong nham dugc nghiém hitu ti.
X2 +2+(y2 —y—l)\/x2 +2-y*+y=0 (1)
2X+ XY +2+(X+2)\y? +4x+4=0 (2)

Nhiéu HPT, HS phai thuc hi¢n bién ddi mot trong hai PT cua h¢ vé dang tich,

Bai toan 4: Giai HPT:

sau d6 thuc hién phép rat thé vao PT con lai, roi tién hanh dat an phu cho PT thu

dugc. Minh ching cho cach lam nay, ta c6 161 giai sau cho bai hé trén.



Loi gidi:

+PT (1)<:>x2+2+(y2—y—1)\/x2+2—y3+y=0
X +2-yIx* +2+(y —1Vx* +2-y(y*-1)=0
<:>(\/x2+2—y)(\/x2+2+y2—1)=0

S y=yx’+2 (\/x2+2+y2—1>0)

+ Thay vao (2), ta duge: 2X+ Xy X  +2 + 2+ (X +2)Vx* +4x+6 =0

<:>x+x\/x2+2+x+2+(x+2) (x+2)2+2:0

2 2

S (X+2)+(x+2)(x+2) +2 =(=x)+(=%)4/(-x)" +2 (3)

+Pat u=x+2vav=—x.Tacd u+v=2.

+ Khi d6 PT (3): u+UvU?+2 =V+V/VZ +2 SU-V+UVUE+2 -V +2=0 (4)

X6t UVUZ +1+VAVE+2 =0 < UUZ +2 = —v/V2 + 2

uv<0 uv<0 U+v=0
= = =
ut=v 4 2(u”=vA)=0 " |(u®-v?)(u? +v* +2)=0 |:U—V=0
+Véiu-v=0=Uu=v=>U’<0=u=V=0=X+2=—x=0(miu thuin).
+Véiu+v=0u=-v=-U’<0<u’>0, ding Vu.

+ Suy ra: x+y:02=—x<:>x+1=0<:>x:—1:>y:\/§ (TM).

+ X6t uUZ +1+VAV2+2 0.
+ Khi d6 PT (4) tuong duong:
ut —v*+ 2(u2 —v2)
Uu—v+
UNUZ +2 +Va/V2 +2

u=yv

=0 (u—-Vv)|1+
( ){ UVUZ +2 +VAV2 42

(u +v)(u2+v2+4) ]:0

o (u+v)(u2+v2+4) 0 (5)

NUZ+2 +Valvi +2 -

+Ta cé:0<‘u\/u2 +2 4 VAV +2‘£\/u2+v2.\/u2+v2+4§

20 +2v: +4
2



2 2 2 2
2Uu°+2v- +4 S04 2U°+2v- +4 40,

—
UVUZ +2 + VA V2 + 2 UNUZ +2 + VA V2 +2

+ Suy ra PT (5) v6 nghiém.

+VH U=V X+2=-X < X+1=0< x=-1= y=+/3 (TM).
+ Vay HPT di cho c6 nghiém duy nhat: (—1; J3 ) .

2. Thém mdt vi du cho bién phap 2: Tap luyén cho HS thoéi quen khong suy nghi
cirng nhic theo nhirng quy tic da hoc, khong may méc ap dung nhirng mé hinh

da gip dé wng xir linh hoat trwéc nhirng tinh huéng méi.

= J2+4/2-/2
Vi du 3: Day hoc giai HPT: X \/ " o
y:\/2+ 2—-2+X

Quan sat HPT trén, nhiéu HS s& nghi ngay dén phuong phap binh phuong hai

vé, hodc sir dung hai an phu, dé giam bot dau can, hodc sir dung cach giai cia HPT
ddi xung loai hai 1a trur vé v&i vé hai PT cua hé, rdi thuc hién nhan lién hop. Nhung
v6i cac § tudng quen thude do, 101 giai ciia bai toan s& di vao ngd cut hodc néu cé giai
dugc thi cling rat dai dong va phuec tap vé mit bién ddi tinh toan. GV co thé dinh
huéng giap HS xac dinh dugc phuong phap gidi cho HPT trén 1a st dung phuong
phap danh gia bat dang thic két hop voi phuong phap lugng giac hoa.

Ttr d6 HS ¢6 thé dua ra duoc 10 giai sau:

N . X,y=>0 0<x<2
+ Dicu kién dé HPT c6 nghiém la: { d {

o
Jx+2<2,Jy+2<2  [0<y<2

+ Néu x> y,ta co: x—y:\/2+w/2—1/2+y —\/2+\/2—\/2+x <0 (mAu thuan)
+Néu x<y,taco: x—y:\/2+w/2—1/2+y —\/2+\/2—\/2+x > 0(mau thuan)
+Néu x=y = x:\/2+\/2—\/2+x :

+ Pat x=2cost,t e {%%} . Khi d6 phuong trinh tré thanh :




2cost = \/2+\/2—\/2+cost < 2c0st = \/2+ \ /2—2005%

& 2c0st = 2+2$in£<:>2cost: 2| 1+ cos z_t
4 2 4

; t:£—£+k2ﬂ t:2—+kl6—7z
<:>2cost:2cos(%—é)c> 4 8t 92 €1)6 (keZ)
t:—£+—+k27z t:——”+k—ﬂ
4 8 7 7
rvite 22 Iste 2—”—2—7[ =>(xy)e 20052—7[;20032—7[ ; 2c052—77;20052—”
2 2 9 7 7 7 9 9

+ Vay HPT da cho c6 hai nghiém : [2003277T;2005277[),(20052?”;2008%}

3. Thém hai vi du cho bién phap 3: Huwéng din va luyén tip cho HS khi niing
nhin bai toan gidi HPT dwéi nhiéu géc dd khac nhau dé c6 thé tim dwoe nhiéu
cach giai khac nhau.

Vi du 3: Trong gio hoc BDHSG, GV dua ra bai toan sau:

Q-y)x-y+x=2+(x-y-1Jy (1)

2y? —3x+6y +1=2x -2y —\[4x—5y -3 (2)

Bai toan: Cho HPT:{

+ GV: Cac em hay tim nhanh 161 gidi bai todn trén. Ban nao tim dugc mét 101
giai trude thi xung phong 1€n bang giai trude. Cac ban con lai tim cach giai khac, va
ban nao tim dugc cach gidi khac véi cach cua ban trén bang thi lai dugc xung phong
1én bang trinh bay. Ctr nhu thé, nguoi 1én sau phai trinh bay duoc cach gidi khac véi
cach giai trén bang. Ban nao trinh bay duoc nhiéu cach giai trén bang nhit va co 10
giai chinh xé4c, doc ddo nhat s& 1a nguoi thing cudc.

+ GV: Lam trong tai diéu khién “cuéc thi”.
+ GV: Két luan va khen thuong sau khi “cudc thi” két thuc.
+ GV: Dy kién cic cach giai ctia bai toan:
y>0
+ Diéu kién: { x> 2y
4x>5y+3



+) Cach 1: Ta cé:

+PT(1) & (1-y)(Vx—y -1)+(x-y-1)(1-fy ) =0

(- y)(x—y—l)(\/ﬁ+l+l+l\/yJ:0 3

=1
+ Do ! + ! >0 nén (3)<:{y
Jx=y+1 1+ y y=x-1

+V6i y=1, PT (2) trd thanh: 9-3x=0<>x=3(TM)
+Vé6i y=x-1, diukién (*) trd thanh: 1< x<2.
+ PT (2) tr¢ thanh:

2x2 - x—3=+2-x < 2(x2—x—1)+(x—1—\/Tx):0

x> —x-1=0
@(xz—x—l)(2++\/_j=0<:> , 1 0
X—1—+/2—X —_ =
X—1—+2-X
x=1+2\/§:>y=_l;\/g (T™)
+Voix’*—x-1=0<
X:1—2J§:> _d V5 (KTM)
+Vdi2+;—0
X—1-+2-X
1
+D02+——F———>0,VY%x€|1;2| nén PT nay vé nghiém.
X—1-+4/2-X [ ] Y 8
+ Két luan: Hé c6 hai nghiém: (3;1),[“2\/3;_12+ Sj.

+) Céch 2:
+PT (1) = (1-y)(VX=y =)+ (x=y) 1= (x-y-1)\y

xyllﬁ)Jr )(xyl):o
(1 ,\/y)[x y— 1+(\/§+1)( X—Yy— 1}:
(1-Vy)(Vx=y-1)[ Jx=y+1+y+1]=0

fe—
e



= 1—)(\5:220( /x—y+1+\/§+1>O,VyZO,x—y20)

+ Ta x¢&t hai truong hop:

+ Néu 1—\/§:0<:> y=1 tr (2) suyra: -3x+9=0<=x=3.
+ Néu [Xx—y—-1=0e> x=y+1, tir (2) suy ra: 2y*+3y—2=,[1-y (3)
+PT (3) = 16y* +8y+1=16(1-y)+8/1-y +1

o (4y+1)°=(4 1—y+1)2

Say+l=41-y+loy=l-y oy +y-1=0

A5, 1S (T™M)
& 2\/_ 2
y="222 (kM)
2
+ Két luan: Hé co hai nghiém: (3;1)’[1+2\/§ ; —12+ Sj

+) Cach 3: bit {

«/x—y:a,aZO:{x—y:az

Jy=bb>0 y=b?
+ PT thit nhét ctia hé thanh: (1— bz)a+ a+b’= 2+(a2 —1)b

& (a-1)(b-1)(a+b+2)=0

a=1
& b=1
a+b+2=0 (VN)

+ Véi a=1=> x=Yy+1, thay vao PT tht hai dugc: 2y* +3y—-2=,/1-y

=2(1-y) -7(1-y)+3=41-y
+ Piéu kién: y<1.

+bit t=,/1-y,(t>0). Khi do ta co: y=1-t.



B ~1++/5

t

+ Ta dugc PT: 2t* - 7t* -t +3=0< 2
t—1+ﬁ
2
R S IRV S VIS (TM)
2 2 2
+ Vi t=1+2\ﬁ:>y=_1_2\/§ (KTM) do y>0.
+ V61 b=1=y=1.Thay vao (2) dugc: x=3 (TM)
+ Két luan: H¢ c6 hai nghiém: (3;1){14_2\/5 ; _12+ Sj.

+) Céch 4: PT tht nhat ciia hé tuong duong:
(1- y),/x—y+(x—y—1)+(y—l)—(x—y—1)\/§:0
o (1- y)(w/x—y—1)+(x—y—1)(1—.\/§):O

o A=y)(xoy-1) (x-y-1)(2-y)
Jx-y+1 1+.fy
< (1- y)(x—y—l){ﬁ+l+ 1+1\/§} =0

1-y=0
< (1- y)(x—y—l):Oc{X_);_l:O

=0

+V6i y=1thay vao (2) dugc: X =3 (TM),
+V6i x=y+1thay vao (2) ta dugc: 2y? +3y—2=./1-y (*)
+ Piéu kién: 0<y<1.
+ PT(*) & 2(1-y)-2y\1-y +(2y +1){1-y —y(2y+1)=0
@2ﬂ<ﬂ—y)+(2y+l)<ﬂ—y):0
@(2 1—y+2y+1)(J1—_y—y):o
2y1l-y+2y+1=0

e
Vi-y-y



+Voi 2\(1-y+2y+1=0 .
+Do 21-y+2y+1>0,Vye [0;1] nén PT nay v6 nghi¢m.

+ Vi «/1—y—y=0<:>~/1—y:y

y>0
Y +y-1=0 ~1++/5 1++/5
= = _ oY= = X= ™
{yzo yo LB Y= (T™)
2
+ Két luan: Hé c6 hai nghiém: (3;1){14_2\/3 X _12+ Sj.
+) Céch 5: Lam twong ty nhu cac cach giai trén ta dén duoc PT:
2y° +3y—-2=/1-y
S22 +y=2-2y+,/1-y
2
2y2+y:2(\/1—y) +y1-y (**)
+ Xét ham so: f(t):2tz+t, t>0
+Dao ham: f'(t)=4t+1>0,vt>0 nén f(t) dong bién trén [C;-+0)
+ Khi d6 PT (**)<:>f(y):f(«/l—y)@yzﬂ/l—y
y>0
Y +y-1=0 ~1++/5 1++/5
= = ™
Q{yzo = y:_lJ_;chw z X (M)

+) Céch 6: Lam tuwong ty nhu cac cach 1 giai trén ta dén dugc PT:

2x* —x—3=+/2—x (*). Diéu kién: x<2.Pat t=+2—x,t>0, tacod: x=3—t>.

+ Khi 6 PT (*) trés thanh: 2(2-t2) —(2-2) 3=t

2 t—liﬁ
A -2t-3=0 |7
o2 -7 -t+3=00 (22 -2-3)(F+t-1)=0o | o 2
P +t-1 t—_li\/g
2

1+7 ~1++/5
2

+ So diéu kién t >0 ta dugc: t= vat= >



1+7 ~1-/5

+Voi t= S Y= (KTM) do y>0.

~1++/5 ~1++/5 - 1++/5
2

—> V=
2 y 2

Nhan xét: Vi cach thic té chire day va hoc nhu trén GV da ren luyén cho HS kha

+Véi t=

(™M)

nang phat hién nhanh van dé, dong thoi dé xuat dugc nhiéu cach giai quyét van dé
thong qua viéc tim nhanh cach giai va tim dugc nhi€u cach gidi cho mot bai toan.

Vi du 4: GV yéu cau HS giai bai toan sau bang nhiéu cach:

2¢ —(y+2)x*+xy=m (1)

X, (]
X*+Xx-y=1-2m (2)( yer)

Tim gia tri thyc cia m dé HPT {

¢ nghiém thue.

Bai toan tim gia tri cia tham s6 m dé HPT c6 nghiém thuong duoc giai bang
phuong phap quy vé bai toan tim gid tri ciia tham s6 m dé phuong trinh c6 nghiém
trén mot mién nao d6. Mién nao d6 & diy duoc hiéu 1a mién diéu kién dung cua cac
an trong hé néu ta str dung phép thé dé quy HPT vé PT, hoic 1a mién diéu kién dung
cho 4n phu, néu ta dung an phu dé quy HPT vé PT.

Vi bai toan nay doi hoi HS phai ¢6 sy nhuan nhuyén va linh hoat trong viéc
phdi hop va sir dung nhiéu mang kién thirc, nhiéu phuong phéap giai khac nhau thi
méi ¢6 thé dua ra duoc nhiéu 101 giai chinh xac cho bai toan. Cac em c6 thé dé xuét
duge mot s6 cach giai sau:
+) Cach 1:

+ Nhén 2 vé cta (1) véi 2, rdi cong vai (1) ta duoc PT:
3

1
45° —(2y +4)X* +2xy + X* +x—y =1= y:2X+E_2(2x2—2x+1)(3)

1 3
+ T (2)va(3) suyra: 2m=y+1-x* —X=—X"+X+=—
v sy g 2 2(2x*-2x+1

)(4)

2
+ Pat t=2x2—2x+1=2(x—lj +121
2 2 2

+ Khi do (4) tré thanh: 2m = ——t+1- > =1 L[ 4.3
2 ot~ 2 't



+ Xétham sd f (t)=t +% trén nira khoéng{%ﬁooj .

+Taco: f'(t) :1_t§2’ trén khoéng(%ﬁooj f(t)=0t= J3
+ Lap bang bién thién, suy ra:

f(t)22\/§:>1—%(t+§]§1—\/§ hay mel=VB

2

Cha y: Ta c6 thé sit dung BDT Co Si dé tim mién gia tri cﬁaf(t)

trén B;ﬂoj. Ap dung BDT C6 si ta co: t+ % >2 /t§

t
Hay 1—%[t+%]sl—¢§:>msl_2ﬁ.

(xz—x)(Zx—y):m (3)

+) Cach 2: HPT d cho viét lai:
(x*=x)+(2x-y)=1-2m (4)

) ( ) u+v=1-2m
u=x"—xjfu=-=
+ Dat 4 ). Hé da cho tré thanh: 1 (*)
uv=m,|u>-=
v=2x-y(vel) 4
he (e [V =172M-U v:21—2m—u
+ Hé = A=
° ) —u?+u=m(2u+1) u +u:m(3)
2u+1
_ 2
+Dbat f(u)= u +u’ uz-l.
2u+1 4
J— 2_ J—
+ Ta co: f'(u)=2u—2u2+1,v e(—1,+ooj f'(u)=0=u= 1+43
(2u+1) 2
+ Tir bang bién thién suy ra:
~1++3

+ HPT c6 nghiém khi (3) c6 nghiém thudc [—%;Jroo) &Sm< >

Chl y: Bai toan quy vé tim tham s6 thyc m dé PT: —u*+u=m(2u+1) c6

. 1
nghi¢ému > 7



+) Cach 3: Tu PT (2): y = X* +x+2m—1 (4).
+ Khi d6 thay (4) vao (1), bién ddi va rat gon ta duoc:
—x*'+2x° = m(2x2 — 2x+1)

_x(x=1)[1-x(x-1)] )

&S m= >
2X°=2x+1

2
+Détt:x(x—1):x2—x:(x—%j >

1
R

Al

, t(1-t
+ Khi d6 PT (5) viét lai:m= ( ) :1—1(2t +1+ i)
2t+1 4 2t+1

+ Xét ham sd g(t)=1—%(2t+l+

1-V3

2

trén nua khodng —l;+oo , ta cling thu
2t+1 4

duogc két qua: m<

. . ) ) 1
Chl y: Ham s0 g(t) xac dinh va lién tuc trén nira khoang {—Z;Jrooj

va lim g(t)=—o nén dé PT trén c6 nghiém thuc (tirc 1a c6 nghiém thuc X) thi phdi

c6 m< max g(t).
te{—z;ﬂoJ
4. Thém mét vi du cho bién phap 5: T6 chire nhirng tinh huéng dé rén luyén cho
HS théi quen, k§ ning phé phan, tim ra sai lAm, chwa hop ly trong 1i gidi cic
Vi du 3: GV yéu cau HS: Tim sai lam trong 10i giai cac HPT dudi day, chi ra

nguyén nhan sai lam, dong thoi néu cach khac phuc céc sai lam do:

5x’y —4xy” +3y°* -2(x+y)=0 (1)
xy(x2+y2)+2:(x+ y)2 (2)

Bai 1: Giai HPT: {

Loi gidi:
+ Ta co: (2)<:>xy(x2 +y2)+2:x2+y2 +2Xy

& (x2 + yz)(xy—l) =2(xy—-1) (3)
SX+y'=2 (4)



+ Véi x* +y? =2 thé vao (1) duoc:
5X’y —4xy’ +3y° —(x2 + yz)(x+ y)=0
< X —4x*y+5xy’ -2y°=0 (5)

+ Xét y=0, tr (3) c6: x=0.Thay x=y =0 vao h¢ da cho khong thoa man.

X
3 2 —=2
) s X X X y X=2y
+ Xeét y¢O.Kh1doPT(5)<:>(—j —4[—} +5[—j—2:0<:> <:{
y y y X_q X=Yy
y
+V6i x=y thay vao x> +y® =2 tadugc x=y==+1.
+V6i x=2y thay vao x* + y* =2 ta dugc: y = +\/7:>x +2\/E
+ Két luan: Hec04nghlem -1, l ll (\/7\/7J[ \/:—\/7]
X+1+4x-1-\y*'+2= 1
BaiZ:GiéiHPT{ e yirz=y (@) (x,yel)

x> +2x(y-1)+y’-6y+1=0 (2)

Loi giai:
+ Piéu kién: x>1.

+ Ta c6 (2) twong duong:
x2+2x(y—1)+(y—1)2=4y<:>[x+(y—1)]2=4y (3)
+ Tur (3) suy ra (X;y) 1a nghiém cua hé thi y>0.
+Tacs: PT (1) (Vxrl-yy* +2)+(¥x-1-y)=0 (4)
x+1—(y4+2) J_ y2

= =0 5
x+1+\/y4+2 Yx-1+y ®)

- x—y*-1 x—y*-1 0
X+1+4/y*+2 (\/ +y)(\/ —1+y2)
x—y*-1=0 (6)

= 1 N 1 0 (7)

+\/y4+2 ((‘/ﬁ+ y)(\/QJr y2)




1 1

M+\/y4+2 +(M+ y)(\/ﬁ+ y2)

+ Tir (6) ¢d: x=y" +1 thay vao (3), ta duoc:

+ Do

[y“+l+(y—1)}2 =4y<:>(y“+y)2 =4y
SV +2y’+y -4y=0< y(y7+2y“+y—4)=0
& y(y—l)(y6+y5+y4+3y3+3y2+3y+4):0

@{y(yl}—o (8)

ye+y°+y +3y°+3y°*+3y+4=0 (9)

>0 nén (7) vo nghi€ém.

+V6i y>0 thi y® +y° +y* +3y* +3y* +3y +4>0 nén PT (9) v6 nghiém.

. y=0=x=1
+ Véi y(y—1)=0<:{y:1:>xz2 (TM)

+ Vay hé c6 hé ¢6 hai nghiém: (1;0),(2;1).

1 1
X—==y-—=
Bai 3: Giai HPT X

2y=x3+1

Loi giai: Diéu kién: x=0,y 0.
1

+ Xét ham s6 f(t):t—f. Co f'(t):1+i2>o,w¢o.

t
+MaPT (1) codang f(x)=Tf(y)ex=y.

X=Yy
+ Véi Xx=y tacd hé: 3
2y =x"+1
x=y=1
X=y X=y
~1++/5
= = o
{2X=X3+1 {(X—l)(x2+x—1)_o<:> X=y= >
1-5
R A
+ Két luan: Hé c6 3 nghiém: (1;1)£_1_2\/§;_1_2\/5}[_1;\/5;—1;\/5

}_




N3-x+\y-2=4

Bai 4: Tim m dé HPT sau c6 nghiém:
y—X=m

Loi giai:

L 3—-x2>0 X<3
+ Diéu kién:

<
y—2>0 y>2

+HPT@{v—X+l+2J<3—x><y—z>=16© {w(s—x)(y—z)ﬂs—m

y—X=m y—X=m
15-m=>0 m<15
= 4(3y—6—xy+2x):(15—m)2<:> 12y — 24— 4xy +8x = 225—-30m + m*
y—X=m y=X+m
m<15 (1)
& {4x2 —4(5—m)x+m? —42m+249=0 (2)
y=X+m (3)

+ HPT da cho ¢6 nghiém <> PT (2)c6 nghiém
& A 20 [-2(5-m)] —4(m? -42m+249) > 0 <128m>896 <>m>7.

+ So diéu kién (1), ta duge: 7<m<15.
+ Két luan: Vi 7<m<15thi HPT dé cho c6 nghiém.
GV thuc hién chia lop hoat dong theo nhom nhu sau:
+ Chia 16p thanh 4 nhom.
+ Yéu cau mdi nhom thue hién cac nhiém vu sau:
+ Mdi HS trong nhom ddc 1ap suy nghi dé co cau tra 10i cua riéng minh.
+ Céc thanh vién trong nhém thao luan, téng hop ¥ kién.
+ GV goi cic nhom trinh bay két qua ctia nhom minh (goi thanh vién bat ky caa
nhom): Chi ra sai 1am va cach khac phuc sai 1am.
+ GV danh gia két qua cua cac nhom duya trén tiéu chi: Chi ra duoc mdi sai 1am duoc
1 diém, khic phuc duoc sai 1am dugc 1 diém.

+ GV két luan van dé sau khi cac nhom thao luén.



Bai 1: Loi giai sai vi pham sai 1am trong phép bién doi twong dwong tir PT (3) sang PT (4).

Nguyén nhan sai lam:

Phép bién doi chia hai vé ciia PT (3) cho biéu thitc xy —1, dé nhan dugc PT (4) chi
twong dwong va cé nghia khi biéu thirc xy —1khéac 0. Trong 10i giai trén, thyc hién phép
chia nhu thé dd mic nhién thira nhan biéu thic xy —1 da khac 0 rdi! Trén thuc té biéu
thirc nay chua chic di khac khong. Mudn thuce hién phép chia ta phai xét cac trudng hop
xy —1 bang 0 va xy —1 khac 0 r6i méi chia dé tranh lam mat nghiém ctia hé.

Trong nhiéu trudong hop phép bién ddi, thuc hién (chia thd bao) nhu trong 10i
giai trén s& 1am mat nghiém cua bai toan.

Loi gidi dung:
+Taco: (2) = xy(x2 + y2)+2 =X° +y? +2xy

e (P +y?)(xy-1)=2(xy-1)
e (xy-1)(x +y*-2)=0

xy =1
=

X*+y?=2

+Voi xy=1,tr (1) suyra: y*—2y°+1=0 y==+1.

+Suy ra:(x;y) =(-1-1) hodc (x;y)=(L1)

+V6i x? +y? =2 thé vao (1) duge: 5x%y —4xy” +3y° —(x2 + yz)(x+ y)=0

<X —4x’y+5xy’ -2y° =0  (5)
+ Xét y=0, tir (3) c6: x=0.
+ Thay x =y =0 vao hé da cho khong thdéa man.

3 2
+ X6t y=0. Khi d6 PT (5) @(fj —4£5J +5[fj—2:o
y y y
X_y ,
X =
= y <:>|: _ y

X_q LX=Y
y

+V6i x =y thay vao x> +y® =2, tadugc x=y==+1.

+Vé&i x=2y thay vao x> +y* =2, ta duoc: y= +\/7:>x +2\/§.

+ Két luan: H¢ ¢6 4 nghiém: (-1-1),(L1) [\f\f}( \ﬁ_\f)



Bai 2:
Lo1 giai sai vi mic sai 1am trong phép bién doi tir PT (4) sang PT (5).
Nguyén nhan sai lim:
Phép nhan lién hop bidu thirc 4/x—1—y véi bidu thirc lién hop ctia nd 13 4x—-1+vy
duoc thuc hién khi chua c6 didu kién biéu thitc mang nhan 4/x—1+y khac 0.
Loi gidi dung:
+ Piéu kién: x>1.
+ Ta c6 (2) twong duong:
x2+2x(y-1)+(y-1) =4y = [x+(y—1):|2 =4y (3)
+ Tir (3) suy ra (X;y) 1a nghiém cua hé thi y>0.

. x=1
+ Néu \4/x—1+y=0<:>{ théa man hé da cho.

. X#1
+ Néu \4/x—l+y¢0<:>{ O.Khidc’)tacc’):
y #

+PT (l)@(ﬁ—\/m)+((‘/a—y):0 (4)
X+1-(y*+2) +m_y2 _

& 0 5
IxF1+4y +2  Ux-1+y ®)
- x—y*-1 . x—y*-1 o
VX+L1+4Jy*+2 (\4/x—1+y)(\/x—l+ yz)
Xx—y*-1=0 (6)
< ! + L =0 (7)
X+144y" +2 (\4/x—1+ y)(\/x—1+ y2)
+ Do ! L >0 nén (7) vo nghi¢m.

Sy [Ty
+ Ttr (6) c6: x=y* +1 thay vao (3), ta dugc:
[y“+1+(y—1)}2 :4y<::>(y“+y)2 =4y
ey +2y°+y’ —4y=0cy(y +2y' +y-4)=0



e y(y-1)(y° +y° +y +3y° +3y’ +3y+4)=0
| Yy-1)=0 (8)
yo+y°+y +3y°+3y*+3y+4=0 (9)
+Voi y>0 thi y®+y° +y* +3y* +3y* +3y+4>0 nén PT (9) v6 nghiém.
y=0

+Véi y(y-1)=0 C{y:l

+ Khi y=0,taco x=1(KTM)
+ Khi y=1,taco: x=2 (TM).
+ Vay hé c6 hé ¢6 hai nghiém: (1;0),(2;1).

‘s . . 1 1 .
Bai 3. Loi giai trén vi sai PT X——=y—— xdy ra khong chi khi X=y ma con xay ra
X y

khi x:—l.
y

. L Cpa X 1. . .
Nguyén nhan cia sai lam: Vi ham s6 f (t)=t _E khong lién tuc trén [1.
Loi giai dung: Piéu kién: xy =0.

+ Ta cé; (1)@(x_y)(1+ij:0©{x=y

Xy Xy =-1
x=y=1
X = X = X=Yy _
+THL: y3 o y3 o ) olx=y= 1+V5
2y =x"+1 2x = x> +1 (X—l)( +X—1)=0 2
x—y—_l_\/g
L 2
_ 1 1
xy=-1 =73 y=-7 (3)
= X

+TH2: ;3 . &
2y=x"+1 |2

x:X3+l x4+x+2=0(4)

+ Ta chiing minh PT (4) v6 nghi¢m:

2 2
Taco :x4+x+2:(x2—%) +(x2+%j +g>O,VX€D . Do d6 PT (4) v6 nghi¢m.

—1—J§_—1—J§j (—1+J§_—1+J§]_

+ Két luan: Hé c6 3 nghiém: (1i1)[ 5 5 2 2



Bai 4: Loi giai trén sai do da vudng phai sai 1am trong phép bién doi:
+ HPT da cho ¢6 nghiém <> PT(2)c6 nghiém.
Nguyén nhén sai lAim: Xac dinh chua chit va dung mién nghiém ma PT (2)

phai thoa man.

Loi giai dang:
s 3—-x20 X<3
+ DPicu kién: &
y—2>0 y>2

+ HPT@{y_X+1+2\/(3_X)(y_2) —16(:,{2\/(34)(%2) =15-m

y—X=m y—X=m
15-m=>0 m<15
& 4(3y—6—xy+2x)=(15—m)2 <12y — 24— 4xy +8x =225-30m+m’
y—X=m y=X+m
m<15 (1)
& {4x2 —4(5—m)x+m? —42m+249=0 (2)
y=X+m (3)

+ HPT da cho ¢6 nghiém <> PT (2)c6 nghiém x<3.
+ THI1: PT (2) c6 hai nghiém X;,X, théa man: x, <3<X,

@{A'X>0 @{m>7
(%-3)(x,-3)<0  |(m-15)"<0

+ TH2: PT (2) ¢6 hai nghiém X, X, théa man: x, <X, <3

< m=15.

A >0 m>7
SIX +X, <6 S im=>-1 =P

(% =3)(x,=3)20  |(m-15)*>0

+ Két hop hai truong hop va so diéu kién (1), ta duoc: 7<m<15.
+ Két luan: Vi 7<m<15thi HPT da cho c6 nghiém.
Nhan xét: Qua viéc td chirc nhitng tinh hudng trong hoat dong day va hoc &

trén HS da duoc rén luyén théi quen, k§ ning phé phan, tim ra sai 1am, chua hop 1y

.....



PHU LUC 2
BO SUNG THEM MOT SO Vi DU VA CAC CACH XAY DUNG HPT
CHO BIEN PHAP 6 CUA CHUONG 2 - XAY DUNG CAC BAI TOAN HPT
NHAM PHAT TRIEN TDST CHO HS GIOI THPT

2.2.6.1. Xay dung cac bai toan vé HPT doi xirng loai mot.

Vidu 3: Xét mot phuong trinh bac ba c6 ba nghiém thuc nao do (sao cho phu
hop véi nang luc cia hoc sinh, phit hgp véi tim voc cia ky thi, van dung mot kién
thirc nao d6 ma ta mong muén), chang han phuong trinh : 216x3-18x—1=0.

+ GOl Xq,X9,X3 12 ba nghi€ém cua PT nay.

+ Theo dinh 1i Vi —etta co : 3 X;Xo + X5 X3 + XgXq = —%
X1 Xs5 X —i
17273 216
+ Ta ¢ bai toan sau :
X+y+z=0
Bai todn 3: Giai HPT xy+yz+zx:—$
gee
216
Loi giai:
r . A ” . +3 1 1 3
+Tacd X,¥,zlangiémcua PT: t°——t-—=0<216t"-18t-1=0 (1)
12 216

+bat t= %,thay vao (1) duogc:
3 3 1 3 T
8u”-6u=1<4u —3u:5@4u —3u=cos§ (2)
+ Str dung cong thirc coSar = 40083% —SCOS%, taco:

1 cos® —acoB” - 3cos”.,
3 9 9



= coss— — 4¢0s° 5— — 3c035—7[
3 9

—cos " — 40087 3008 "
3 9 9

N |- l\)lH

+ Do ham sé cosu dong bién trong khoang (O 7r) nén COS§ COS5 COS7— 1a ba sb
khac nhau d6i mot.

7 ; .
+ Vay tr PT (2) suyra: u= cos%,u = cos%r,u = coséZ la tat ca cac nghiém cua PT

2).

+ Do d6 nghiém caa PT (1) la: t= 1cosz,t = 1c:osS—”,t = 1cos7—7r.
3 9 3 9 3 9

+ Vay nghiém cua hé da cho 1a : (1 COSZ ECOSS—E 1COS 7—) va cac hoan vi.
3 93 9 3 9

2.2.6.2. Xay dung cac bai toan vé HPT d6i xirng loai hai.

, 3x% +4x+2In(3x+1) =2y

Vi du 3: Tu két qua bai toan 2 1a HPT :
3y* +4y+2In(3y+1)=

c6 nghiém duy nhat (X;y):(O;O), bang cach thay x=x+1 va thay y=y+1 ta

3x% +10x +2In(3x+4) =2y -5

duoc :
3y” +10y+2In(3y+4)=2x-5

+ Ta c¢d bai toan sau :

3x% +10x +2In(3x+4) =2y -5
3y* +10y+2In(3y+4)=2x-5

Bai toan 3: Giai HPT

Huéng dan: Thuc hién twong ty nhu bai toan 2.

Vi du 4: Xét mot PT bac ba nao d6 : 8x°+6x=+/3.

+ Ta bién ddi thanh PT, chéng han: 8x° + X2 +5x = \/é —x+ X2,

+ Trong vé phai thay X béi y ta dugc: 8x° + X% +5x=~/3— y+ y2 “Tron’’ X vay vao

hai vé dé PT duoc “‘sinh dong’’ hon, ching han: 8x° +y? +5x=+/3— y+X°



+ Thay X b6i y va thay y béi X, ta dugc : 8x°+ X2 + 5y =~/3— X+ Y.

+ Ta c6 bai toan sau:

8x3+y2+5x:\/§—y+x2
8y3+x2+5y=\/§—x+y2

Bai toan 4: Giai HPT {

L o1 giai:
+ Diéu kién: xel] yell. Léy hai PT cta hé trir cho nhau vé theo vé, ta dugc :
8x3+y2+5x—8y3—x2—5y:x—y+ xz—y2
< 8x°—2x° + 4x =8y> —2y? + 4y (1)
+Xétham sb f(t)=8-2t* +4t c6 f'(t)=24t°—4t+4,Vtel nén dong bién trén
0, dodotir(1)co f(x)="f(y)hay x=y.
+ Thay vao hé da cho, ta dugc:

8x3+x2+5x:\/§—x+x2

<:>8x3+6x=\/§<:>4x3+3x=

NFx

(2)
+ Xét ﬁzé[oﬂ—ij@(oﬁ)z—\/_3a3_1:0<:>a3: Y347

2 o

+Néudéta=§/Mthi£:E a3—i ,1=—3\/§_ﬁ.
2 2 2 a3 )« 2

3
+Taco: 4 E oc—1 +3 l 05—l :1 a3—i )
2 a 2 a 2 as

(o1

(04

+ Dodo: x==|«a 5 > > 1a mot nghiém duy nhét ctia PT (2).

+ Vay hé da cho c6 nghiém duy nhét : f’/ ;
16 16 16 16

@ﬁ\/@ﬁ\/ﬁﬁJﬁﬁ}

X
Vi du 5: Ham s6 y=1log, x 12 ham ngugc ctia ham s6 y = [%J trén (0;+o0).
4

+ Do do ta co bai toan sau:



Bai to4n 5: Giai HPT (1)

1 X
D
+Taco: ()= 4

y=log; X

4

, , : 1\* \
+ Ham s6 g(x)=10g, X 1a ham s6 ngugc ctia ham s6 f(X)= (Zj ,do d6 d6 thi ctia
4
hai ham s6 nay déi xing nhau qua dudng phan giac ciia goc phan tu thir nhat y=x.

Béi vay (X; y) la nghiém cua h¢ (I) khi va chi khi x=Yy, nghiala:

y=

+H 1\ e X= y—E
ey

4
Vidy 6: Cho PT (x+Y)* +(x=1)° +(y—1)° =0, ta bién ddi thanh :
2(x Y2 XY —X— y+1) 0 Y+ X—1=Vy? + xy+ X (1)

+ Ta biét rang khi giai HPT déi xtmg loai hai, néu 1ay hai PT trir nhau s& xuat hién PT

dang: (y—x)f(xy)=0< Bl(_xxyz)iO

+ Vay dé tao ra mot HPT ddi xtng loai hai, ta s& nhan hai vé ciia PT (1) voi (y— X),
dan toi: (y—x)(y+x-1)=(y- x)(y2 + XY+ x2)

<:>y2—x2+x—y=y3—x3
©y3—y2—x+C=x3—x2—y+C

+ Tir ddy ta s& tao ra rat nhiéu HPT d6i xtng loai hai, chang han :

y3:y2+x+C @
x3=x2+y+C



+ Tir hé (2) nay, néu y=Xx, thi X>—x?—x—C=0, do dé ta nén chon C sao cho HPT
c6 nghiém "dep™ va bai toan khong qua kho. Chang han, chon C=0thi thiy ngay
rang HPT (2) nhan (0;0) lam nghiém va ta dugc bai toan sau.

X+y? =y (1)

y+x2=x> (2)

Bai toan 6: Giai HPT

Loi giai:
+ LAy PT (1) trir PT (2) ta duge: X—y+y° —x2 =y> = X°

< (y-x)(y+x-1)=(y- x)(y2 + XY+ x2)

y=X
=
y+ x—1:y2+xy+ X2

+ Khi y=x thay vao PT (1) cua h¢ ta dugc :

oﬂ}
2

X3—X2—X=O<:>X(X2—X—l)=0<:>XE{ X

+ Khi y+x—1:y2+xy+x2,ta co : x2+xy+y2—x—y+1:0

2 2 2 X+y:0
<:>(X+y) +(X;1) +(y-1) =0 x=1 (v« nghiOn)
y=1
+ Vay céc nghiém cia h¢ 1a: (O;O){1+2\/§ ; 1+2J§ )’[1—2\/5; 1_2\/5 )

2.2.6.3. X4y dung cac bai toan maéi vé HPT tir mot HPT da biét thuat giai.
a) Y twong va cach thirc xiy dung.

Xuét phat tir mot hé da biét thudt giai, ching ta thay thé hinh thirc cta cac bién
c6 mat trong h¢, thuc hién bién dbi va rut gon ta thu dugc mot HPT c¢6 hinh thirc hoan
toan xa la v4i hé ban dau.

b) Mét s6 vi du:

a+b=3

Vidu 1: Tir mot hé dbi ximg loai mot di biét cach giai sau: { b >
ab =




2
Y Jb=x-2y-2

. 1
+ Thay thé¢ a=

2

1
+Xy +X-2y-2=3 (l+y2)+x(x—2y):5x
rrae 1+y? - (1+y?)(x-2y-2)=2x
(x=2y-2)=2 y y=2)=

x2+y2+l:5x+2xy
<
xy2—2y(y2+y+1):x+2

+ Ta co6 bai toan mai sau:

x2+y2+1:5x+2xy
Bai toan 1: Giai HPT: ) )
Xy —2y(y +y+l):x+2

1+y2+ X(x—2y)=5x
(1+ y2)(x—2y—2) =2X

()

Loi gidi: HPT < {

1+y*=0
(1+ yz)(2y—2) =0

+Néu x =0 thi chia ca 2 vé cta hai PT trong hé cho X, ta dugc:

+Néu x=0 thihé (I) < { (Hé vo nghiém)

2 2

Y ixeoy=5 MY (x—2y-2)=3
: T
1+Xy (x-2y-2)=2 1+Xy (x-2y-2)=2

2
+ bat a:1+xy , b=x-2y-2.

X y . |a+b=3
+ Ta dugc hé don gian ban dau: b2 *)

+ H¢ (*) c6 hai nghiém (2;1), (1;2).

,.{a=1 X=1+Yy? X=2y+4 {X=2 {x=10
+ Vb1 & =9, & V
b=2 |x=2y+4 |y*-2y-3=0 |y=-1 [y=3



a=2 - X=2y+3 x=1 [x=13
+Véri{ <:>{1+y2 2X<:>{ y { \/{

&
b=1 X=2y+3 y? —4y—-5=0 y=-1 [y=5
+ Vay h¢ da cho c6 4 nghiém: (2;—1),(10; 3),(]; —1),(13; 5)..

a+b=3

Nhén xét: Xuat phat tir HPT don gian: { bhe2
ap=

(1

2 2 :3
1) Thay a=x’+x,b=y?+y viohé (1), tadugc he:(1) { > " *"J
xy(x+1)(y+1)=2
? 2 10 hé ) x> +y?>=3
2) Thay a=Xx"+xy, b=y"—xy vao hé (I), ta dugc hé:(2) ,
Xy(x*—y%) =2
X*+4x+y=3

3) Thay a=x*+2x, b=2x+ Yy vao hé (I), ta dugc hé:(3
) y yVaO e() a duogc C( ){X(X+2)(2X+y):2

1 1 . A Xy(X+Y)+X+y=3xy
4) Thay a=x+=,b=y+= vao hé (I), ta dugc hé:(4) ) )
X y (x*+1)(y* +1) = 2xy

, , o R XX +y +xy=3
5) Thay a=x"+2xy, b=y —xy vao hé¢ (I), ta dugc hé:(5)
xy(x+2y)(y-x)=2
X2 +1 X +1+y(y+x)=2y

6) Thay a= Xt +1)(y+x+1)=2y

,b=y+x+1 vio h¢ (I), ta duoc hé: (6) {(

a+b=3
a’+b’>=5

Vi du 2: Tir mot hé ddi xtng loai mot da biét cach giai sau: {

+Thay a=x, b=x(x+Y), taco hé:

{ X+X(x+y)=3 { X(x+y+1)—3=0

X2 +x2(x+y) =5 (x+y)2—%+1=0

+ Ta c6 bai toan sau:

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

Bai toan 2: Giai HPT: yel
ai toan iai (x+y)2—%+1=0 (2) (x,yel)
X

Loi giai: Piéu kién: X # 0.




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

x+y+1—§=0
+Hew NG
25

(x+vY) X2+1=0

a=x+y
+ Dat
: b:l
X
a-3b+1=0
+ HE (*) tro thanh: | | )
a°—5b°+1=0
1
a=3b-1 a=2 |273%
4> —-6b+2=0 b=1 b:}
2
a=2 X+y=2 x=1
+ Vi
1
375 (axs2y=1 | XT2
+ Voi = 3
2

+ Vay hé c6 2 nghiém: (1;1),(2;—;) .

a+b=3

Nhan xét: Thay hé xuat phat (I) bang hé xuat phat (II): { > bt
a +b° =

va lam tuong ty nhu trén ta lai thu dugc cac hé maéi khac.

+ Chang han:

2 2 _
1) Thay a=3 +y?,b=xy vio hé (II), tadugc hg: | < 7Y =3
X"+y +3x°y° =5

x+y+1+£=3

X
2) Thay a=x+2,b=y+ vao hé (II), ta duoc hé: y
X y

1 1
X +y'+—+=5=3

Xy



1 X Xy +X+1=3y
3) Thay a=x+—, b=— vao hé (II), ta duogc hé: 2 ,

y y (xy+1)" +x* =5y
(x+y)y+1=3y

4) Thay a=x+Y, bzl vao hé (II), ta dugc hé: 2 ,
y (x+y) y*+1=5y

Xt +y°=3

5) Thay a=x?+2x,b=y?—2x vao hé (1), ta duoc hé:
) Y y > (D T {x4+y44x(x2—y2)+8x2:5

, A ., e . a+b[211|=4
Vi du 3: Tu mot hé khong doi xting da biét cach giai sau: 2
a’+b*=5
+ Bang cach dit a=2x; b:lz.
X
2x+l(x+l):4
X2

+ Ta c6 duoc hé:

2
[lzj +4x° =5
L\X

Y 23+ y(x+1)=4x3
+ Sau qua trinh bién d61 va rut gon ta dugc h¢ méi: { y( )

y? +4x° =5x*

+ Ta duogc bai toan sau:

2xX°+y(x+1)=4x* (1)

Bai toan 3 : Giai HPT sau:
{5x4 —4x° =y? (2)

Loi giai:
+ Céch 1: Di nguogc lai qua trinh tim ra bai toan.
+ Ngoai ra dya vao dAu hiéu PT (1) 1a bac nhat ddi véi mot an y, Vi vay ta co thé rat

y tir PT (1) thé vao PT (2).

+ Céch 2:
+Néu x = -1, thay vao PT (1) khong théa méan.
. . 2x*(2—x)
+Néu x#=—-1.TuPT (I)suyra: y=—1 (3)
X+

+ Thay vao PT (2), ta duogc:



a(e_ pu _4x“(2—x)2 x=0
X (5 ') = (x+1)° (5-4x2)(x2+2x+1)=4(4—4x+x2)
[ x=0 x=0
| axt 48X 43¢ ~26x+11=0 " (x-1)(2x-1)(2X* +7x+11)=0
x=0
<[ x=1(T™)
1
X:_
2

+ V61 x=0, thay vao (3) dugc: y=0
+ V61 x=1, thay vao (3) dugc: y=1

+ Véi X=%, thay vao (3) dugc: y:%

+ Vay hé da cho c6 3 nghiém: (0;0), (1;1) (%,%) .

Nhan xét 1: Bang cach thay thé hinh thirc ctia bién trong hé ddi xtmg hodc khong
db1 xtg ta da ¢ bai toan mai.
Nhén xét 2: Uu nhugc diém cia viéc xay dung HPT theo cach nay la:

Uu diém thir nhat: Viéc xay dung HPT tir mot HPT da biét thuat giai 1a d& dang
tao ra cac HPT méi. Chi can xuét phat tir hé don gian theo u,v, sau d6 dit u, v 1a céc
biéu thirc theo X, y, thay vao hé u, v va khai trién ta duoc HPT méi.

Uu diém thr hai: Ta c6 thé kiém soat duoc do phic tap cua hé theo x, y tly vao
cach chung ta dat u, v theo x, y ¢6 phurc tap hay khong.

Nhuoc diém thir nhat: Néu ta dit u, v theo x, y qua phuc tap, thay u, v vao hé
ban dau, khai trién ra ta s& duoc mot hé vo cung phuc tap, din dén ngudi giai s& rat
kho dinh huéng lam xuét hién cac biéu thie u=u(x;y),v=v(x;y). Khi d6 1oi giai
mang tinh “mo mdm” khong phat trién duoc nhiéu tu duy cta ngudoi hoc.

Nhuoc diém thir hai: Do xuét phat tir hé don gian u, v. Sau d6 1am phirc tap hoa
bang cach ddt u=u(x;y),v=v(x;y), thay vao khai trién ta dugc hé theo X, y. Nén dé

giai hé theo X, y ngudi tao ra hé rat d& 1am theo huéng nguoc lai. Tuy nhién hé theo x,



y c6 thé khong can giai bang cach dit 4n phu, ma co thé giai duoc bang cach khac
don gian hon rat nhiéu, ma do6i khi chinh ngudi tao ra hé cling khong chi y dén cach
lam don gidn nay.

Nhuoge diém thtr ba: Kho kiém soat duge nghi¢m cua hé theo x, y. Co thé trong
qué trinh giai s& xuat hién nhitng nghiém ngoai y dinh ban dau.
2.2.6.4. Xay dung HPT dwgc gidi bing cach bién ddi dwa vé phwong trinh tich.
a) Y twong va cach thirc xiy dung:
(ax+by+c).f(x;y)=0

Céch thanh 1ap h¢ dang: {
g(x;y)=0

f(x;y)=0
9(xy)=0

f(x;y)=0

trong d6 f(x;y) dugc chon sao cho {
9(x;y)=0

v6 nghiém hoac {

ax+by+c=0

(xy) =0 giai dugc va thoa man két hop
gix;y)=

giai duoc; g(x;y) dugc chon sao cho {

dugce voi f(x;y).
b) Mét s6 vi du:

Vi dy 1: Xuét phat tir PT tich: (x+ y—l)(x3+y3+x2+y2—xy+x+ y):O (1)
+ Nhan phén phdi, rtit gon ta duwge PT: (X + y)(x3 + y3)+3xy =X+Y

:>x3+y3+3ﬂ=1
X+Yy

+Tu PT (1) suyra: x+y—-1=0. Cho x=2=y=1.

+ Két hop v6i mot PT khac nhan cap s6 (2;—1) lam nghiém, chang han PT:

VX% +12 +5=3(1—y)\/x+y +Vx*+5.

+ Tur do ta dugc bai toan sau:

x3+y3+3i=1 (2)
Bai toan 1: Giai HPT (I): X+y

VX% +12 +5=3(1-vy) X+Y+VX2+5 (3)

+ B¢ giai HPT (I) ta [am nhu sau:
+ Bién d6i PT (2) vé PT (1), tir PT (1), ta duoc: x+y—1=0.



+ Do x3+y3+x2+y2—xy+x+y:0 v6 nghiém véi diéu kién x+y >0.
+ Thay y=1—x vao PT (3) ta dugc PT:v/x% +12 +5=3x+ X% +5

X2 +12 —4=3x—6+Vx°>+5-3

2 2
<:>X—4:3 X—2)+ x4

VX2 +12 + 4 ( Vx2+5+3

X+2 X+2
<:>(x—2) -3- =0 x=2
(\/x2+12+4 \/x2+5+3]

X+2 X+2 R X+ 2 3 X+2 ~ 0 v6 nghiém.

< nen —
U +12+4 X2 +54+3 VX2 412 +4 X2 +5+3

+ Tir d6 ta tim dugc nghiém cia HPT la: (2;-1).

+ Do

Vi du 2: Xuét phat tir PT tich: (x — Xy — 1)(x —xy+2) 0 (4)

+ Bién d6i twong duong PT (4) ta duoc: x*— 2x3y + x2y2 +X° - xy—2=0

o xi- x3y+ x2y2 -1= x3y— X2 + Xy +1. Tur d6 ta dugce bai toan sau:

x* =3y +x%3y? -1=0 (5)

3 2

Bai toan 2: Giai HPT: (II)
Xy —x“+xy+1=0  (6)

+ Dé giai HPT (II) , ta 1y PT (5) trir di PT (6), bién d6i PT méi ¢6 dugc PT (4).
+ Tur PT (4) ta duge: x* —xy—1=0 (7) hogc x* —xy+2=0 (8).

+ Do x =0 khong théa man HPT nén khi d6:

2_
+PT (N y =22 thay vao PT (6) ta duroc: xz(xz—l):0c> x=+1(do x#0)
X

2

FPT(8) & y=21 2 thay vao PT (6) ta dugc: x* +2x% +3=0 ( vd nghiém).

+ Vay HPT (II), ¢6 2 nghiém la: (1,0),(-1,0).

Vi du 3: Xuét phat tir PT tich ( X)( ) 0

S 2X—y—(x+Yy){y2x—y +xy=0



+Dat 2x—-y= X2 + y2 —Xy. Ta dugc bai toan sau :

. x2+y2—xy—2x+y:0
Bai toan 3: Giai HPT (I11):
x2+y2—(x+y) 2x—-y =0

+ Pé giai HPT (111), lay PT dudi trir PT trén ta duoc:

2x—y—(x+ y)\/m+xy:0
= (B Xy -y)-C
+ Giai cu thé ta dugc nghiém cua h¢ 1a: (0;0),(11),(2;0).
2.2.6.5. Xay dung cac bai toan HPT tir cac ham s don diéu.
a) Y twéng va cach thirc xay dung:

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

. Uu(Xx;y) =VvIx, . )
+ Lay g(X;y) sao cho h¢ { (6y) =v(x;y) giai dugc trén tap xac dinh cua chung.

g(x;y)=0

A1a . f(u)="f(v)
+ Lap hé phuong trinh
g(x;y)=0
b) Mt s6 vi du:
Vidy 1: Xét ham s f (t) —t° +t dong bién trén [ .
X X > X
+ Cho f[—}: f(y) duoc: (_j + 2oy iy eyt =y 4P
y y y
X
y

2

+Mit khéc do f (t) dong bién trén U nén f( ]:f(y)<:>§=y<:>X:y :
y

+ L4y x=1, khi d6 V4x+5++/x+8=6.

+ Vay ta ¢ bai toan sau:

X +xyt=y04y® (1)

JAxT5+y?+8=6 (2)

Bai toan 1: Giai HPT :

Loi giai:

+ Diéu kién : 4x+520<:>x2—%.



+ Xét y=0.Tu (1) suy ra x=0 va PT (2) khong théa man.

5
+ Xét y 0. Chia ca hai vé cta (1) cho y°, ta duoc: (ﬁj +§:y5+y (3)
y y
+Xétham s§ f(t)=t>+t,vtel. Taco f'(t)=5t*+1>0,vtell.
+ Vay ham f (t) dong bién trén [ .
. X X 2
+ Do d6 (3) = f[—jz fy)e-=yox=y“
y y
+ Thay vao (2) dugc : V4x+5++/x+8=6 (4)

+ Xét ham sb f(x)=\/4x+5+\/x+8,VX2—%

2

+ Vi g'(x)=
1 g( ) JAx+5 2\/x+

‘:—%H-Ooj. Hon nira g(1)=6.

>0, VX>—§ nén ham sé g(x) dong bién trén

+ Vay x=1 1a nghiém duy nhét cua (4). Suyra y> =1< y=+1.
+ Két luan: Hé ¢6 hai nghiém : (L1),(L-1).

Vidu 2: Xétham f(t)=t>+3t ddng bién trén .

+Cho f(x+1)=f(y) duoc: (x +1)3 +3(x+1)= y3 +3y

x3—y3+3x2+6x—3y+4=0
+Mitkhéc f(t) dongbiéntrén U nén f(x+1)=f(y)< x+1=y.

+ LAy x=0, khi d6 : 24— x? —3\/3+2(x+1)—(x+1)2 ~3x+2=0

Ta co bai toan sau:

x3—y3+3x2+6x—3y+4:0

Bai ton 2: Giai HPT
24—x2 ~33+2y—y? ~3x+2=0

Loi giai:
+ Piéu kién : {



+ PT tht nhét cia h¢ twong duong véi: (x+1)° +3(x+1) = y° +3y (1)
+ Tir diéu kién suy ra : X,y —1e[-13].

+Xéthamsé f(t)=t>+3t,te[-13].

+Pao ham: f'(t)=3t° +3=3(t*+1)>0,vte[-13]

+ Do d6 ham s6 f (t) dong bién trén [-1;3].

+Suyra PT ()< f(x+1)=f(y)ox+l=yox=y-1

+ Thay vao PT thir hai ciia hé ta duge 1y/—y2 +2y +3 =5-3y

5-3y>0

< y=1.
—y? +2y+3=(5-3y)’
+Khi détacd: x=0.

+ Vay hé ¢6 nghiém duy nhat : (0;1).

Vi du 3: Xét ham s6 : ( +t2 + 4)

+Cé f'(t):2+ 244+ >0,Vtel nén ham sb f(t) dong bién trén [1.

2
\/t2 +4

+Taco:

( 4x +4) A% + Ax\ X2 +1;
f(2y+1)=(2y+1 (2+ 2y+1 ) 4y+2+(2y+1)\/4y2+4y+5

+ Tuw d6tacoPT:

Ax+4x\x2 +1 =4y + 2+ (2y +1)\/4y? + 4y +5

o f(2x)=f(2y+1) = 2x=2y+1

+ Cho x= % = y=0. Két hop v6i mot PT khéc nhan (X;y)= (%;O] 1a nghiém.

+ Chang han PT : \/2X+3+§/2y+1—3:0 ta dugc bai toan :



Ax+4x\ X% +1-4y—2—(2y +1)y/4y? +4y+5=0 (1)

Bai toan 3: Giai HPT (111)
V2x+3+32y+1-3=0 (2)

+ Pé giai HPT (1), ta xét ham sb : f(t)=t(2+\/t2+4), ching minh ham sd
y = f(t) dong bién. Bién doi PT (1) vé dang : f(2x)=f(2y+1)< 2x=2y+1.

+ Thay 2x =2y +1 vao PT (2), ta duoc PT: /2x+3-2+32x-1=0

- 2x -1 N 2x-1 0
V2x+3+42 Fax® +2x +1

<:>2X—l:0<:>X:%:> y=0.

+ Vay HPT (I1I) c6 nghiém duy nhét : (x;y)= (%;oj.

e Dé lam cho bai toan tré nén kho hon, ta xét ham sb f (t) v6i biéu thuc theo t

phtre tap hon, ching han :

(Bl e e o) e )

X X X X X
f(2y):2y(2+«/4y2+4):4y+4y\/y2+1
+ Khi d6 f(lj: f(2y)@i2(2x+\/1+4x2):4y+4y y? +1
X X
& 2x+1+4x% —axPy —4x%y\Jy? +1=0 (3)
S 1 1
+Matkhac:PTf(—): f(2y)e ==2y.
X X
1
+ Cho x:1:>y:§.
+Két hop PT (3) v6i mot PT khéc nhén (X;y) = (l;%} 1a nghiém.

+ Chang han PT: —2%% +2x -1+ e —1=0, ta duoc bai toan sau:

2y\'y



2%+ 1+ 4x% —4x%y - 4x2yJy? +1=0 (4)

Bai toan 4: Giai HPT (IV) 1 1
X% 4 2x -1+ — |[=-1=0 (5)

2y\y

+ D¢ giai h¢ (IV), ta xét ham s6: f(t)=t(2+\/t2+4), chimg minh ham sé
y = f (t)ddng bién trén [ .

+ Bién dbi PT (4) vé dang : f (%) =f(2y)e % =2y.

+ Thay 2y = 1 vao PT (5), ta dugc PT :
X

2x% 4 2x—1+ XN2X—1=0<2X -1+ X/2x—-1— 2x%2 =0
l:\/ZX—l =X
=

S x=1l= y—1
>"

J2x—1=-2x
A A . 1
+ Vay nghi¢m cia hé PT (IV) 1a: (1;5)

e Sau ddy chung ta s& xdy dung HPT giai duoc bang phuong phap ham sé ma
phai két hop ca hai PT trong hé.
+ Pau tién ta s& xay dung HPT duoc giai bang cach chi nhan mét PT trong hé véi
hang s va két hop voi PT con lai. Chang han :
+ Xét ham s6: f(t)=t>+3t, c6 f'(t)=3t*+3>0,vte nén ham s§ f(t) dong
bién trén [ .

+Taco: f(2x+1)=(2x+1)°+3(2x+1)=8x% +12x% +12x+4;

f(y+2)=(y+2)*+3(y+2)=y> +6y> +15y +14.

+Khi do: f(2x+1)= f(y+2) = 8x° +12x% +12x+4 = y> +6y* +15y +14 (1)
+TuPT: f(2x+1)=f(y+2)=2x+1=y+2.

+ Chon x =1, ta duoc: y =1.Khi dé ta bién doi PT (1) sao cho hai vé PT (1)

bang nhau khi thay cdp s6 (1L,1) vao, chang han ta ¢6 thé bién doi nhu sau :



+PT (1) < 8x*+12x* —6y? —6y —8=y% +9y —12x+2 (2).

+ Tt d6 ta c6 duoc bai toan :

4x% +6x* —3y? —3y-4=0 (3)

Bai toan 5: Giai HPT
y2+9y—12x+2=0 (4)

+ Dé giai HPT trén ta lay PT (3) nhan véi 2, trir di PT (4) ta dugce PT (2), bién doi PT
(2) vé PT ().
+Xéthamsb f(t)=t3+3t, vi f'(t)=3t*+3>0,vtell.
+NénPT (1) < f(2x+1)=f(y+2)=2x+l=y+2< y=2x-1.
+ Thay vao PT (3) ta dugc : x=1=y=1.
+ Vay HPT c6 nghiém : (1;1).
e Bay gio ta s& xay dung HPT giai dugc bang cach nhan ca hai PT cta hé vai
hang s va két hop hai PT méi lai voi nhau.
+ Chang han ta xét ham s6 : f (t) =t3+1,c6 f '(t) =3t2+1>0,Vtell.
+Do d6 ham s6 f (t) dong bién trén U .
+Taco: f(2x+1)= (2x—1)3 +(2x-1) =8x> —12x% +8x—2;
f(3y—2)=(3y—2)>+(3y—2)=27y3 —54y2 +39y —10.
+ Khi d6 :
f(2x—-1)= f (3y—2) < 8x®—12x* +8x—2=27y® ~54y* +39y ~10 (5)
+TuPT: f(2x-1)=f(3y-2) < 2x-1=3y-2
+ Chon x=1, ta dugc : y=1.
+ Khi d6 ta bién doi PT (5) sao cho hai vé cuia (5) bang nhau, khi thay cap sé (11)
vao, chang han ta c6 thé bién d6i nhu sau :

+PT (5) = 8x% +8x—12y — 4=27y® ~54y? + 27y +12x* ~12 (6)

4% +4x—6y-2=0 (7)
+ Tir d6 ta dugc HPT
4x% +9y% -18y? +9y-4=0 (8)



+ Dé giai HPT trén, ta lay PT (7) nhan 2, trir di PT (8) nhén 3, ta duoc PT (6), bién
d6i PT (6) vé PT (5). Xétham s f (t)=3t*+1>0,vtell.

_2x+1

+ Nén PT (5) = f(2x-1)=f(3y-2) = 2x-1=3y-2<y

+ Thay vao PT (7) ta dugc : x=1=y=1.
+ Vay HPT c6 nghiém:(1;1).
Nhan xét: B?lng cach lam tuong tu ta dugc mot loat cac HPT khac.
2.2.6.6. Xay dung HPT dworc giai bang phwong phap thé hiing sé.
a) Y twéng va cach thirc xay dung.

Nguyén tic chung cia viéc sang tao HPT duogc giai bang phuong phap thé
héng sb do 1a xuit phat tir mot PT c6 bac thép két hop v6i mot PT co6 bac cao hon, sao
cho khi thay PT c6 bac thép vao PT c6 bac cao ta dugc mot PT mai 1a PT déng bac,
va PT dong bic nay giai duoc (dé PT dong bac giai duge dé dang, ta cho trudc
nghiém cia PT ban dau).
b) Mét s6 vi du :

Vidu 1: XétHPT : (1) {Xj ’ yZ: :
X°+2y°+2x+y=0
X2 +y2=2 (1)

+ H¢ da cho tuong duong :
' y y 2(x3+2y3)+2(2x+y):0(2)

+ Thay x%+y? =2 tir PT (1) vao PT (2) ta dugc : 2x° + 4y3 +(x2 + yz)(2x+ y)=0
<:>4x3+x2y+2xy2+5y3=0
< (x+ y)(4x2—3xy+5y2)=0

S X=-y

+ Vay X =-y thay vao PT (1), ta dugc : y==1.
+ Dé bai toan trén tré nén kho hon, ta két hgp PT X2 + y2 =2 v6i mot PT khéc.

+ Chang han : 2x+y =0, ta dugc PT : (X2+y2—2)(2x+ y)=0



<:>2x3+x2y+2xy2—4x+y3—2y=0.

253 £ X2y + 2xy% —4x+y3 —2y=0
+ Tuw do ta cd HPT: y y y y
x3+2y3+2x+y:0

+ Giai HPT trén, ta duoc nghiém cia hé 1a : (0;0),(1,-1),(-L1).
Vi dy 2: Xuét phat tir PT tich : (x—y)(x* ~4x+3) =0
& X3 —4x? +3x— X2y +4xy —3y =0 (3)

+ Ta thdy PT (3) nhan cdp (X;y)=(L1) la nghiém.
+ Két hop véi mot PT hai 4n khac nhan cap (X; y) = (1;1) lam nghiém.
+ Chang han :

4%% +y? —2x+2y—5=0 (4)

<:>(2x+1)2 +y2=6Xx—2y+6 (5)
+ LAy PT (3) cong PT (4), ta dugc PT : x>+ y? + X— X2y +4xy—y—5=0

S+ y? HX+AXy = X2y +y+5 (6).

, X+ Y2+ X+4xy = X2y +y+5 (7)
+Keét hop PT (5) va PT (6), ta dugc hé II): )
(2x+1)" +y?=6x-2y+6 (8

+ Pé giai HPT (II), ta lam nhu sau : PT (8) <5= 4%% + y2 —2X+2y.
+ Thay vao PT (7), ta dugc PT:
x3+y2+x+4xy:x2y+ y+4x2+y2—2x—2y

<:>x3—4x2+3x—x2y+4xy—3y:0

<:>(x—y)(x2—4x+3)=0<:>x=yvx=1vx=3.

+Véi x=Y, tacd: PT (8) <= 5y% —5=0< y==1.

+Véi x=1, ta co: PT (8) <:>y2+2y—3=0<:>y=1vy:—3.
+Véi x=3, ta c6: PT (8) <> y? +2y+25=0 (v0 nghiém).

+ Vay HPT (II) ¢6 3 nghiém : (1;1),(—1; —1),(1; —3).

Nhan xét: Béng cach lam tuong tu ta s€ nhan dugc mdt loat cac HPT khéc.



2.2.6.7. Xay dung HPT dwoc giai bing phwong phap thé biing biéu thirc ciia 4n.
a) Y twong va cach thirc xiy dung.

Xuét phat tir cac PT tich theo hai bién ciia X va y, ta c6 thé xay dung duoc cac
HPT kha dep vé hinh thirc, déng thoi ciing cho nhitng 10i giai dep, ddy chét sang tao.
Diéu nay rét can thiét va quan trong trong viéc phat trién TDST cho HS. Sau day 1a
mot s6 vi du minh hoa.

b) Mét s6 vi du :

Vidu 1: XétPT: (x—y)(x4+x2y+ y2) 0 (1)
5

& X +x3y+xy2—x4y—x2y2—y3:0
<:>x5+x2(xy—x2y—y2)+xy2—y3:O (2)
+ Dt xy—x2y—y2 =y? (3).
+ Thay vao PT (2) ta duge: x>+ X2y +xy? —y3 =0 (4)
+ Két hop gitta PT (3) va PT (4), ta dugc bai toan sau:

2 2
Xy —Xy—-2y-=0 5
Bai todn 1 Gigi HPT (I): | 0. ) (5)
x> +x2y? +xy? —y* =0 (6)

+ Dé giai HPT (I) ta bién d6i PT (5) thanh PT (3).Thay vao PT (6) ta duoc PT (2).
+ Tu PT (2) ta bién d6i vé PT (1). PT (1) = x=Y.

+ Thay x=y vao PT (5) ta dugc :—y3—y2=0<:>y=0 hodc y=-1.
+ Tir d6 ta tim dugc nghiém cia hé (I) 1a : (O;O),(—l; —1).
Vi dy 2: Xudt pht tir PT:(x - 2y* )(x+3y) =0 (7)
e X2 +3xy—2xy% —6y° =0 <> (x+2y)" —xy —2xy2 —4y? —6y° =0 (8)
+ Dt x+2y=3xy—2 (9) thay vao PT (8) ta dugc PT :
9x%y? —13xy — 2xy% —4y? —6y> +4=0 (10)

+ Két hop giira PT (9) va PT (10), ta duoc HPT :



X—=3xy+2y+2=0

Bai toan 2: Giai HPT (I1) : 2 2 2 2 3
9x2y? —13xy — 2xy° —4y? —6y> +4=0

+ Giai HPT (II), ta dugc nghiém : (2;1).

Nhan xét: Ta ciing c6 thé xay dung HPT giai bang phuong phap thé tir bai toan

nguoc, xét vi du sau :
Viduy 3: Xudt phat tir Xx=2 < x> =8> 8x° =64 <> 16x° —37=8x° +27
<16x° ~37 = (2x+3)(4x* ~6x+9)

<16x° ~37 = (2x+3)(2x+4x* ~8x+9) (11)

+ Dt 42 —8x+9=i2 <:>4x2y2 —8xy2 +9y2 -1=0 (12)
y

2

+ Thay vao PT (11) ta duoc : 16x° —37 = (2x+3)(2x+ij
y

=16x°y? ~37y” - (2x+3)(2xy” +1) =0 (13)

+ Két hop PT (12) va PT (13), ta dugc HPT:

16x3y2 —37y2 —(2x+3)(2xy? +1) =0
Bai to4n 3: Giai HPT (I11) : y y" = )( y )
4x2y2—8xy2+9y2 -1=0

+ Giai HPT (IIT) ta dugc nghiém : (2;%},(1;—%).
Nhan xét: Béng cach lam tuong tu ta dugc mot loat cac HPT khac.
2.2.6.8. Xay dung HPT dwoc gii bing cich sir dung hiing ding thic.

a) Y twong va cach thirc xiy dung.

Xuét phat tir mot s6 hing ding thirc quen thudc ta ¢ thé sang tao ra duoc cac

HPT kha la hay. Sau day la mot s6 vi du minh hoa.
b) Mét s6 vi du :
Vi du 1 : Xuét phat tir déng thie : (2x+1)° =(y+2)° (1)

+Taco: (1)< 8x° +12x° +6x+1=y’ +6y* +12y +8



< 8x° -y —7=6y* +12y —12x* —6X.
8x’ -y =7 (2)

+ Tt d6 ta dugec HPT (1) : , ,
2x°+x=y’+2y (3)

+ Dé giai HPT (I) ta nhan PT (3) véi 6, cong v6i PT (2), sau d6 bién ddi ta nhan duoc

PT (1). Tt do ta tim dugc nghiém cia HPT (I) 1a : (1;1),(—%;—2).

Vi du 2: Xuat phat tir hing dang thuc: (2X - 3y)2 =-1(4)
+ Bién ddi twong duong ta duge: 8x* —27y°® —36x°y +54xy? =—1
< 8x°—27y° +19=36x"y —54xy’ +18.
8x°—27y*=-19 (5)
+ Tur do ta dugc HPT (11): , ,
6x’y —9xy’ =-3 (6)
+ Pé giai HPT (1I), ta nhan PT (6) v&i —6, cong véi PT (5), sau do bién ddi ta duoc

PT (4). Ttr d6 ta tim dugc nghiém ctia hé (II) 1a : (1;1),(—%; —%)

Vi dy 3: Xudt pht tir PT tich : (x—1)| 2(x~1)° +3(y+2)’ |=0 (7)

+ Bién d6i twong duong ta dugc :

& 2% —6%° +3xy? +12xy +18x —3y* -12y -14=0

& 2% = 3% +3xy* +3xy —5=3x* +3y* —9xy —18x +12y +9
2x° —3x* +3xy*+3xy-5=0 (8)

+ Tir d6 ta duge HPT (I11) :
x> +y*—3xy—6x+4y+3=0 (9)

+ Pé giai HPT (III) ta nhan PT (9) v6i —3, cong vai PT (8), sau d6 bién ddi ta duoc
PT (6). Tur do ta tim duogc nghiém cua HPT la : (1;1),(1;2).

Nhan xét: Véi cach lam tuong tu, ta s€ c6 dugc mdt loat cac HPT khéc.
2.2.6.9. Xay dung HPT tir cac HPT c6 yéu td diing cép.
a) Y twong va cach thirc xiy dung.

Xuat phat tir cac HPT c6 yéu té dang cip bang cach thay thé hinh thuc cua

bién, ta c6 thé tao ra nhiéu HPT hay va dac sdc. Sau day la mot sb vi du minh hoa.



b) Mot s6 vi du:
u?+uv+vi=3

2

Vi du 1: Xuét phat tir HPT (1) )
u°—3uv—-v-=-3

+ HE PT (I) ¢6 bén nghiém 1a : (1),(-1-1),(0;43),(0:—3).

) U=Xx+2
+ Bay gio ta dat :
v=y-3

+ Thay vao hé (I) va khai trién ta nhan duoc HPT (11):
X +y +xy+x—-4y+4=0 (1)
x* —y? —3xy+13x+16=0 (2)

5 X=U
+ Dé giai HPT (ID), ta dat { 5 thay vao hé (IT). ta duoc h¢ (1), gidi h¢ (1), ta
V+

nhdn dugc (U;v), c6 (u;v)ta tim duge nghiém (x;y) cua hé (I1).

+ Tt nghiém cia HPT (), ta tim dugc nghiém cua HPT (II) 1a :
(-L4).(-3:2),(-2:3-+3),(-23++3).

+ Mot cau hoi tu nhién dugc dat ra ¢ day la : pé giai h¢ (IT), tai sao ta biét cach dat

X=u-2 N .

{ 3 thi khi do, hé¢ (IT) s€ trd thanh h¢ (I) 1a hé dong bac? Bi an & day la gi?
y=Vv+

Pau 1a co s& cua phép dat nay? Sau diy chung t6i trinh bay co s cuia phép dat trén

nhu sau:

+ Ldy dao ham PT (1) theo bién X, sau d6 liy dao ham PT (1) theo bién vy, ta duoc

2X+y+1=0 » X=-2
HPT : , hé nay c¢6 nghiém 1a :
X+2y—-4=0 y=3

+ LAy dao ham PT (2) theo bién X, sau d6 14y dao ham PT (2) theo bién y, ta duoc

2x—-3y+13=0 X=-2
HPT:

—-3x—-2y=0 y=3

, hé nay ciing ¢6 nghiém 1a : {
X=u-2

+ Tur d6 cho ta phép dat : {
y=v+3



fxy)=0 (3)

g(xy)=0 (4)

+ L4y dao ham PT (3) theo bién X, sau d6 1dy dao ham PT (3) theo bién y, ta duoc
HPT : (5).

+ L4y dao ham PT (4) theo bién X, sau d6 1dy dao ham PT (4) theo bién y, ta duoc
HPT : (6)

+ Néu nghiém cua HPT (5) va nghiém ctia HPT (6) khong giéng nhau thi HPT da cho

+ Luu y: Néu ta can giai hé ¢6 dang : {

khong giai duge theo cach ndy ma phai giai theo cach khac, c6 thé bién doi vé PT
tich, hoac dat an phu, hoac danh gia,...
u=2x+3

e Ciing xuat phat tir HPT (I), néu ta dat { 3v_4’ thay vao HPT (I), bién doi
v=3y-

4%* + 9y +6xy +4x-15y+10=0

ta nhan dugc HPT mai : (111)
4x* —9y? —18xy +36x—-3y+32=0

+ Tt nghiém cua HPT (1), ta tim dugc nghiém caa HPT (III) 1a :

(8} -2458) -2428)

u®+3v:+4uv=1 (1)
2u® +4v* +2uv =1 (2)

Vi du 2: Xuét phat tir HPT (1V) :{

1 1 1 1
+ HE PT (IV) ¢6 hai nghiém : | ——= ||| ———=——+ |.
- PTIV) ghi¢ (2@ zﬁ]( 22 zﬁj

U=Xx+5 .
+ Dat { . .Thay vao HPT (IV) va khai trién ta nhan dugc HPT (V) :
v=y-—

X* +3y? +4xy —18x—-22y+31=0
2X* +4y? +2Xy +6Xx— 46y +175=0

, X=U
+ bé giai HPT (V), ta dat : { - thay vao HPT (V), ta dugc HPT (1V).
V+

+ Giai h¢ (IV), tim duge (U;v), ¢6 (u;v)ta tim dugc nghiém (X;y)cia (V).

+ Tu nghiém cia HPT (IV), ta tim dugc nghiém ctia HPT (V) la :



2x°+y* =10

Vidu 3 : Véi
X’y —3xy’ + x> =-9

,tacéhé:{
y=2

+ Tir x=1,y=2.Suy ra y=2x. Do d6 khi giai h¢, ta s& dua vé mot PT bac 3 theo

t= y , hon ntta PT nay c6 "nghiém dep"'t=2.
X

2x*+y* =10
+ Ta c6 HPT (VI):
X’y —3xy’ + x> =-9
+ Hé (VI) 1a HPT déang cép, nén ta s& str dung phuong phap giai cia hé dang dé giai
hé (VI). Ta co 101 giai sau :
3

i =6 ~
+ Khi x=0, hé di cho tré thanh : {y 9 (mau thuan)

+ Vay hé khong c6 nghiém dang (0;y).

+ Tiép theo xét X 0. Tir h¢ da cho ta c6 :9(2x° + y*) =—10(x’y —3xy* + x°)

3 2
= 18x° +9y* = —10xy + 30xy? —10%° <:>18+9(Xj _ —10(Xj+30(lj -1
X X X

+ Pat t:%,khi do taco: 9t° —30t2 +10t + 28 =0
t=2
o (t-2)(9t* -12t-14)=0 < 232
3
+Vé6i y =tx thi PT thir nhit ctia hé trd thanh :

23 +t°%° =10 = X* = 103 <:>x=3/ 103 .
2+t 2+t

+ Vay ung véi 3 nghiém t tim dugce ¢ trén thi hé da cho c6 3 nghiém la:

10{2i3«/§j3

I 10 3

(12). i/2+[2i3ﬁjs;iz+{2i3ﬁ]3

3 3




2.2.6.10. X4y dwng HPT tir bt diing thirc.
a) Y twong va cach thirc xiy dung.

Trong chimg minh bat dang thirc va trong giai bai toan tim GTNN, GTLN cia
mot biéu thire ta thudng xuyén phai danh gia dang thire xay ra khi nao? Khi dé ta thu
dugc cac PT tuwong (mg. Xuat phat tir ¥ tudng nay, ta co thé xdy dung duoc nhiéu
HPT hay va kho, c6 cach giai doc dao, gop phan quan trong vao viéc phat trién TDST
cho HSG. Sau day 1a mot sé vi du minh chimg cho diéu vira n6i & trén.

b) Mét sé vi du :
Vi du 1: Ta xét mot biéu thire ddi xtmg theo hai bién X, y, chang han xét biéu thuc :

P =(4x* +2y)(4y® +2x)+4xy
=16x*y? +8x° +8y° +8xy
=16x*y* +8(x+ y)[(x+ y)2 —3xy} +8xy
+ Dit x+y=1,khi d6 P =16x’y* —16xy +8.
+ Bay gio ta chi xét x>0 va y>0. Ta di tim GTLN va GTNN cua biéu thirc

2,,2 , o n .. |X=20,y=0
P =16x"y° —16xy +8 théa man diéu kién
X+y=1
2
X+ .
+ Pat t=xy, tacod OSXyS( 4y) :%,néndiéukiéncﬁatla: OStS%.

+ Ta xét ham sb: P =16t2 —16t+8,(0£t s%).

+Taco: P':32t—16,P':0<:>t=%.

+Khidotaco: P(0)=8,P(%):4,P(ﬂ:5. Suyra: 4<P<S8.

+ Hay voi X, y khong am va x+y =1 thi P =(4x*+2y)(4y* +2x)+4xy<8.

x=1

xy =0 {y:O
p:(4x2+2y)(4y2+2x)+4xy:8<:>{x+y:1<:> {x=0
L y:1




X+y=1

+ Nhu véy ta ¢6 HPT (tam) nhu sau:
uvay taco (tam) nhu sau {(4x2+2y)(4y2+2x)+4xy=8

+ Tuy nhién ta phai khéng ché diéu kién x>0,y >0 va dé gia thiét x+y=1 khong

qué 19, ta xét PT tich sau : (\x+y =1)(1+/X +[y) =0
@M+\/x2+xy+\/y2+xy—\/§—\/§—1:0

JXFY A xy + 4y +xy —x =y -1=0

(4% +2y)(4y* +2x)+4xy =8

+ Nhu vay ta c6 HPT : {

+ Giai chi tiét hé trén ta duge nghiém cta hé 1a:(1,0),(0;1).
Nhan xét: V&i cach xdy dung hé nhu trén, ta thdy cach xay dung nay chua cé tinh
tong quat va van mang tinh “‘mo mém” .

+ Ta xét thém mot cach xay dung khac nhu sau :

2

(x+y)
2

Vidu 2: V6imoi x>0,y>0,taco: (x—y)220<:>x2+y22

RS ) ] YR

+Suyra: x2+y222\/@(x+ y—\/@) (1)

+Mat khac, talaico: x+y>2/xy  (2)

+ Ma

+Két hop (1) va (2). ta duge: (x+y)(x* + y2)24xy(x+ y—\/@)

+Khi d6 (x+Y)(X* +Y?) :4xy(x+ y—\/ﬁ) (3) khi va chi khi x=y.
+ Ta xét mot PT khac (dd biét trude cach giai), chiang han PT :

2x° = 2X° = 26X +51-7x-5-/9x-2=0 (4)

+ Trong PT (4), ta thay mot vai vi tri ctia X, boi y. Chang han ta thay mot vai vi trf cia

X, boi y trong PT (4), dé duoc PT mdi theo X va y nhu sau:

2x° —2y® — 26X +51—[7Ty-5-/9x-2=0 (5)
+ Két hop PT (3) va PT (5), dugc HPT:



(x+y)(x2+y2):4xy(x+y—\/ﬁ) (3)

2x° —2y? = 26X +51— /7y -5-/9x-2 =0 (5)

+ Pé giai HPT trén ta lam nhu sau:
+ Tir cach xay dung, ta da biét PT (3) ¢6 nghiém x=y.
+ Thay y = x vao PT (5), ta duogc PT:

2% —2x% — 26X +51—+/7TXx—5—/9x -2 =0
SX+1—VTIX=5+X+2-9IX—-2+2x*—2x* —28x+48=0

X* —5x+6 X* —5x+6
o + +2(x*=5x+6)(x+4)=0
X+1+7X=5 X+2+/9x—-2 ( )( )
x> —5X+6
= 1 1

+2(x+4)=0 (6)

+
X+1+J7X=5 X+2+/9x-2

) X=2
S X -5x+6=0<=
X=3
LVE x>2 thi 1 + 1 +2(x+4)>0 nén PT (6) vo
7 X+14+/7X=5 X+2++/9x-2

nghi¢m.
+ Két luan: Hé PT trén c6 nghiém duy nhit: (2;2),(3;3).

Nhan xét : Ngoai cdc cach 1am trén ta co thé xay dung HPT tir bat dang thirc
bang cach phat biéu lai bai toan ching minh bat dang thirc kém diéu kién, hoic phat
biéu lai bai toan tim GTLN, GTNN ciia mét biéu thirc. Ta xét vi du sau:

Vi du 3: Cho hai s6 thuc duong x, y thoa man diéu kién:

X+ Y+ x\/l— y* + y\/l— x* . Tim GTNN cua biéu thuc: E = x? +i2+ y’ +i2
X y

+ D¢ giai bai toan trén ta c6 thé lam nhu sau :

+Taco: (x2 + y2)2 :(x\/l_ y? + y\/l— XZ)S(XZ + yZ)(Z_(Xz N yz))

=X +y <2-(X*+y*)=0<x’ +y <1

+ Mt khéc : (X* + yz)2 > 4x2y?



1 4 4
+Nén E=(x"+Vy°)| 1+ >(x2+ V) 1+ ——m | = X2+ V2 +
( y)( Xzsz( y)£ (X2+y2)] Py
+Diat t=x*+y* thi 0<t<1.

+ Xét ham s f(t):t+§,(0<t31) thi min f (t) = f (1) =5.

+ Do d6 GTNN cua E=5khi x= y:i.
J2
X>+y° = x\/l— y? +yy1-X
+ Tu do ta xay dung duge HPT sau : 1 1
X +=+y +==5
X y

+ Giai HPT trén ta dugc nghiém : [iij
V2’2
Vi du 4: Cho hai s6 thuc X, y thay doi, théa man : x* + y? —xy =1.
Tim GTNN, GTLN ciia biéu thire sau: P =x* + y* — x?y?.
+ Dé giai bai toan trén ta lam nhu sau :
+Taco: P=x"+y' —x’y’ =(X* + y2)2 —3x2y?

:(xy—l)2 —3x°y? =-2x°y* +2xy +1

+ Dt t=xy. Taxétham so f (t)=-2t* +2t+1,(—%£t Sl), ta dugc :

13 f(t)gE. Vay maxP=§, mianl.
9 2 2 9
+ Ta phat biéu lai bai toan,dé dugc bai toan méi HPT nhu sau:
. X*+y?—xy=1 »
+ Tim m dé HPT : c6 nghiém.
x4+y“—x2y2 -m

P . .1 3
+ Tu cach xay dung, ta bi¢t raing HPT c6 nghiém khi 3 <m< 7"

2.2.6.11. Xay dung HPT tir lwgng giac va vecto .
a) Y twéng va cach thirc xdy dung.
Xuat phat tir cac PT tiém an yéu td luong giac hodc xuat phat tir viéc chon céc

vecto ¢6 toa dd phit hop, két hop véi sir dung cac bat dang thirc vecto quen thude nhu



H + ‘B‘ > bl, rdi xét dau bang xay ra, ta c6 thé tao ra duoc cac HPT hay va kho.
Sau ddy 1a mot s6 vi du minh hoa.

b) Mét s6 vi du :

Vi du 1 : Xuét phat tir ding thtc sau (\/§X—1)2 +(\/§y +1)2 =

&3 +2y? —24/3x+ 242y +1=0

Sx—1—sina x=%(sina+l)
+ Pat o

J2x-1=cosa x=i(003a—1)
V3
x:i —2+1J
+ Cho azztaduqc: 3 2
4 _1(N2
Y—ﬁ >
=L(_2+1j
+ Thay céac gia tri : V3l 2 vao mot dang thirc nao do.
_L(ﬁ_lJ
52

+ Ching han thay vao dng thire: X2 + Y2 +~/3x++/2y +a=0 ta duoc;

1 (V2 N\ [a(2Z ). s1(2 1 (2
{E(Tﬂﬂ {ﬁ{?lﬂ +\/§ﬁ{7+ }+\/§$(7—1]+a:0

ca=_3 52
4 6
32 +2y? —243x+ 22y +1=0 (1)
+ Tur do ta duge HPT (1): 5 52

X’ +y +\/_x+\/_y———— 0 (2)
+ Dé giai HPT (1), ta 1am nhu sau:

+Taco:PT (1)@(J§x_1)2 +(v2y +1)2 _
. (sine +1)

bt J3x—1=sina - NE]
J2y +1=cosa y:(005a+1)

Ng

, (030{327[)



+ Thay vao PT (2) ta dugc :

1'(8in2a+28ina+1)+%(cosza—ZCOSa+1)+Sina+1+COSa—l—§——=O

<:>}sin2a+lcosza+—sina—i—i
2 3 12 6
5 5/2

<:>}sin2a+ l(1 sin a)+ SSIna—————
3 2 3

12 6
1 5/2

1 )
< -=snfag+—-sina+-—-——=0
3 12 6

& 28 - 20sina —1+1042 =0

2

sna=10-% (T™) a="+kox
= 2 :sinazgc 4 (kel)

2

T
TR =—+k2
Sng = > (KTM) a 4+ Vs

+ Do ae[0;27r]nén a:% hoac azs—ﬂ.

+ Tu do ta tim dugc cac nghiém cua HPT (I) 1a :
A (N2 g A2 ) Y2, ] Y24
J3l 2 J2( 2 J3l 2 20 2

Vi du 2: Ta xay dung HPT bang vecto bang cach chon: {*

+ Khi do:
+) a+b=(3x+3y;4x+4y)

+) 5‘:\/ x+2y2+ 4y2:\/x2+4xy+20y2

+) B‘:\/ (2x+y) +(4%)" =205 + dxy + y?

+) 5+5‘:\/(3x+3y) (4x+4y \/25 x+y) =5|x+Y]|

+ Ta da biét H“L‘B‘Z b|, déu bing xay ra khi a,b cing huéng, nén ta c6:
\/xz + 4xy + 20y? +\/20x2 +4xy+Yy* > 5x+Yy|>5(x+Y).

+ Diang thirc: \/x2 + 4xy + 20y° +\/20x2 +4xy+y* =5(x+Y) xay rakhi ab




cung hudng hay X+2y 4y & X=1y.

2X+Yy 4x
+ Thir lai ta thdy X = —ykhong théa man.

+ Vay ding thirc /X2 +4xy+ 20y +/20%% + 4xy+y* = 5(x+Y) xay ra khi va
chi khi x=y.
+ Chung ta két hop véi mot PT khac di biét trude nghiém va biét trude cach giai,

chang han ta két hop voi PT :
VX =3x =2+ X—/3x+4 +(x* —3x—4)(x+2) =0

X —3x —/3x+ 4+ X° — x> —9x—10=0c6 nghiém X =4.

+ Thay mdt vai vi tri ctia X, trong PT: & y/X* =3x —v3X+4+x° - X" —9x-10=0 béi vy,
két hop v6i dang thirc vira xay dung trén, ta dugc HPT:

\/xz +4xy +20y? +\/20x2 +4xy +y? =5(x+y) (1)
JY =3t —Bx+4+x* —y* —9xy—10=0 (2)
+ Pé giai HPT trén ta 1am nhu sau:
+ Ta d4 biét PT (1) c6 nghiém khi va chi khi: x=y.
+ Thay x=y vao PT (2), ta dugc PT:
M—M+x3—x2—9x—lozo
+ Vi X =-1khong phai la nghiém cta PT (3) nén khi x=-1,tacé:
X*—3x—-4 x*-3x-4
\/x2—3x+2Jr X+/3x+4

1 1
& (X -3x-4 + +(x+2) =0
( )(\/x2—3x+2 X+/3X+4 ( )j
[ x*—3x-4=0
< 1 N 1
XP-3x+2 X+3x+4

+PT(3) <

+(x* -3x—4)(x+2)=0

+(x+2)=0

x=-1(KTM)
=|x=4 (TM)
1 1

+
VX2 =3X+2 X+3x+4

+(x+2)=0 (4)




D x <x<0 :
+ Véidicukién | 3 thi PT (4) vo nghiém.
x>0

+ Vay HPT c6 nghiém : (4; 4).
2.2.6.12. Xay dwng cac bai toan vé hé Lip ba 4n.
a) Y twéng va cach thirc xdy dung.

Xuét phat tr mot ham sb f (t) thoa mén hai diéu kién: f(t) khong phai 1a
ham dong bién trén [ va f (t) +t 12 ham dong bién trén [J.Ta c6 thé xdy dung cac

bai toan vé hé 1ap ba an. Sau day 1a mdt s6 vi du minh hoa.

b) Mét s6 vi du :
x=f(2z)
Vidy 1: Xétham so f(t)=3-2t"tel. Xéthe: Jy_ ¢ (x).
z=f(y)
x=37°-27°
+ Ta c0 bai toan :Giai HPT : <y =3x°>-2x°
z=3y*-2y’

+ Giai st Xx=max{X,y,z},thé thi x>y>z hofic x>z>y. Xét trudng hop x>y>z
(truong hop xét twong tu va cac nghiém trung véi cac nghiém cia truong hop da xét).
X+2=32°-22*+12
Hé PT di cho tuong dwong vai 14 Y +X=3x" —2X* + X (*)
Z+y=3y° -2y’ +y

x+z=f(2)
+Xéthams6 f(t)=3t°—2t* +t,t . Khi d6, hé (*) c6 dang: {y+x = f(X)
z+y="f(y)

+ Mt khéc ta c6 : f'(t)=9t"—4t+1>0,vtel).Suy ra f (t) dong bién trén 1.
+Khido y>z= f(y)>f(z)=z+y2x+z=>y2>x

+Vay: x=y. Suyra f(x)="f(y), hay y+x=y+z hay x=z.

+ Thay x=Yy =2z vao HPT ta duoc: 3X3—2X2—X=0<:>XE{0;1;—%}.

+ Vay HPT da cho c6 3 nghiém: (O;O;O),(l;l;l),(_l;_1;_1}



Chu y: Néu ta khong cong thém X,y,z vao ting PT dé thu duoc ham sb dong
bién f (t) =3t° —2t* +t,t €[] , nhu da trinh bay trong 10i giai trén ma xét tryc tiép ham
s6 g (t) =3t* — 2t thi s& gdp rat nhiéu kho khan, do ham s6 ¢ (t) =3t* - 2t° khong phai 1a
ham déng bién.

Vi du 2: Xuat phat tir: (x+1)(y+1)=z+1 ta co: xy=z-x-y. Tl day lan lugt
thay bo (X;y) béi (y;z),(z;X) ta duoc bai toan sau. Luu ¥ rang do hay va do kho cia

dé bai phu thudc rat nhiéu vao PT xuét phat.

Xy=2—-x-Yy
+ Giai HPT(II) : {xz2=y—-X—-12
yZ=X-Yy-12

+ Pé giai hé trén ta lam nhu sau:

+ Cong hai vé ctia PT thir nhét v6i (X+ y+1) ta duoe:
Xy+X+y+l=z+1c (x+1)(y+1)=z+1

(x+1)(y+1)=z+1 (1)

(x+1)(z+1)=y+1 (2)

(y+1)(z+1)=x+1 (3)

+ Tuong tu ta co: (II) &

+ Nhan (1), (2), (3) theo vé ta duoc:
[(x+1)(y+1)(z+1)]2 =(x+1)(y+1)(z+1) (4)
+ Néu x=—-1 thitix (1), (2), 3) suyra: y=z=-1.
+Gia st x#£-1Ly#-1z»#-1 Khido (4) < (x+1)(y+1)(z+1)=1 (5)
+Tu (5) va (3) suy ra: (x+1)° =1 X’ +2x=0 & x e {0;-2.
+ Thay x =0 vao hé (II), ta duoc:
=7 =7z ;2)=(0;0
{§z=—y—z©{§2+2y=0©{8;z;:2—2;)—2)

—2y=2+2-Yy
+ Thay x=-2 vao hé (Il), ta dugc: < —2z=y+2-2 <:>{
yz=-2-y-12

y+z+2=0
yZ+y+z2=-2



@{yﬂ——zd{(w)(oﬂ)

yz=0 (viz)=(-2,0)
+ Vay nghiém cta hé 1a: (0;0;0),(-1,-1-1),(-2;-2;0) va cac hoan vi.
2.2.6.13. Sir dung ciin bic n ciia s6 phirc dé xay dung va giai hé phwong trinh.

+ Cho sb phic z=r(cosp+sing),r>0.Khi d6 cac can béc n cia z la

Z, :Q/F(cosm+isin¢+k2”),k =0,12,..,n—1.
n n

+ Can bac hai ctia s6 phuc Z=I’(COSg0+iSin(0),r >0 la:
o .. @ o .. @

Z, =TI COS—+ISIN— |,Z, =—~/T'| COS—+1SIN—

= isng 2 < s stan )
+ Céc can béc ba cta s6 phirc Z=r(COSg0+iSin(0),r>O la:

Q/F(cosfﬂsinz}

’ 3 3

Z, %/F(cos¢+32ﬂ+isin¢+32ﬂj,

z, = E/F(cos¢+34ﬂ +isin ¢+34ﬁj.

Z

+ Mot PT nghiém phic f(z)=0, v6i z=X+iy. ta c6 thé bién doi thanh:

h(xy)+ig(xy)=0< {h(x; y)=0
g(xy)=0
+ Nghia 1a mét PT nghiém phirc bang cach tach phan thue va phan ao ludn co thé dua
vé HPT.
2.2.6.13.1. Xay dung cac HPT bing cach liy thira mdt sé phirc cho trwéec.
a) Y twong va cach thirc xay dung.

Xuét phat tir mot s6 phue tiy y. Gia st s6 phire tiy y nay 1a lily thira bac n cta
ciia mot s phure khac dang x+yi, n>2,nel] (bac n do ta chon). Khi d6 ta s€ thu
dugc mot dang thire trén tap sd phirc. Thuc hién khai trién hai vé cta déng thirc nay,
bién dbi va rut gon, ta dugc mot dang thirc méi, sao cho mdi vé cua ding thire mai 1a

sd phirc. Str dung dinh nghia hai s6 phirc bang nhau, ta cho phan thuc bang nhau,



phan 4o bang nhau. Tir ddy ta ¢ duoc mot HPT ddi voi hai bién x va y trén tap sb
thuc. Dé thé hién cho cach lam nay, ta ciing nhau xét vi du sau day.
b) Mét s6 vi du:

L, 5)

Vi du 1: Xét s6 phirc z=5| cosZ +isinZ |=5| =+
3 3 2 2
+ Gia sir X+ yi 1a s phirc thoa man diéu kién:

ﬁ} 5 53,

) 1
X+ Vi) =5 —+—1I X2+ 3x%yi + 3xy%i® + il _—+—|
(x+yi)’ (2 | yi +3xy%i* +y’ >

2x> —6xy* =5
6x2y —2y° =543
x*—6xy*=5 (1)

6x2y —2y° =543 (2)

2% —6xy” +(6X°y -2y’ )i =5+5\3i & {

+ Ta dugc bai toan: Giai HPT (1) : {

+ Pé giai HPT (1), ta 1am nhu sau:
+ Nhan hai vé cua (2) véi i roi cong voi (1), ta duoc:
53

2x° —6xy” +(6X°y - 2y° )i =5+5V3i < X* = 3xy” +(3x’y - y°)i =§+Ti

5.3 J3.

) . . 5 . N3 1
SXE+YI 3V + VIR =S+ 2 i e (x+yi) =5 =+ —i |.
Vit 3yt +y i =2+ = o (x4 i) LZ > J

N |

+ Vay X+ Vi 1a can bac ba cta s phuc z = (1 £ J (COS§+ISln 3)
+Ma z c6 can bac ba la:

T . . T
z. =3/5| cos=+isin= |,
’ J_( 9 9)

T T
—+2r —+2r 7 77
z, =35/ cos-3 S +isin 3 3 =3/§(cos?+isin?j,

\/5(008%+ isin 13?7[)

x:i/gcos% x=€/§cos7§ \/gcosl%”

yzi/gsin% yzi/gsin%z y=€/§sin13?”

+ Vay céac nghiém cia HPT la:



Chu y: Cach giai nay rat doc ddo va nhanh hon nhiéu so véi cach st dung tinh
dang cip cua hé, roi dua vé PT da thirc bac ba.

Vidu 2: Tu (x+iy) =+/3+i, ta co:
X+ 4x%Yi + 6X2y42 + Axy%i® + vt =3 +i
& (X' —6x7y* + y*)+4(xy - y¥x)i =3 +i
x* —6x2y% +y* =+/3
=
4(x°y —y°x) =
x2y2+y4:\/§ (1)
+ Ta c6 bai toan : Giai HPT (I1) : 1
X’y —yix == (2)
4
+ Dé giai HPT (1I), ta lam nhu sau :
+ Xét s6 phitc z=X+Vi, véi x,yel].
+Vi 2t =(x+ yi)4 = X" +4x°yi + 6x°y%i% + 4xy’i® + yit
=(x* —6x7y* +y*)+4(x°y - yx)i.

+ Nén tir hé da chota co : z“:\/§+i=2(cos%+isin%j.
A = 1N A - A A P A ’ T . . T
+ Vay z=X+Yyi la mot can bac bon cua so phirc Z(COSEHSInE].

, < A J4 ) J4 , T ... T .
+ Céc can bac bon cua so phuc 2(0036 +1sin gj la:

_ o P
2 COS%+ISIH%) X+y|—\/§ C0824+|s|n 24)
. 13~ 137

2 cosf—fﬂsmf—fj, x+yi=4%2 COSZ+IS nzj
ey 25 25

257 257 : 4 7T T

42| cos === +isin —j X+ yi = 42| cos == +isin

37 377 i 377 37

2| cos=—=+isin—— X+ Vi =32 cos——=+isin——

32 4 +isi 24) I y \/— >a 24)

+ Vay HPT da cho c6 4 nghiém :

:4‘/50051 X = ZCOSB—” X = 2c0525—” X = 200537—7r
24 24 . 24 . 24

) . 137 . 257 . 3l
=<‘/25|n1 ={/2sin—— =4{/2sin—= =3/2sin—=
y 24 y 24 y 24 y 24



2.2.6.13.2. Xy dung cac HPT tir hai s6 phirc cho trude.
a) Y twong va cach thirc xiy dung.

Xuét phat tir hai s6 phuc tity y. Theo chiéu dao cua dinh ly Vi-et, ta ¢6 hai s6
phtrc nay 1 nghiém cia mot PT bac hai an z trén tap s6 phirc. Bién d6i PT bac hai
vira c6 dén mot PT méi c6 sy xuat hién ddy du cua z,z, goi 1a PT (*).

Gia st =X+ Yyi = z =X—yi. Thay vao PT (*), bién ddi sao cho hai vé cua
PT thu duoc 1a hai s6 phirc. Van dung dinh nghia hai s6 phirc bang nhau ta ciing duoc

mot HPT theo hai bién x, y trén trudong sb thuc. Sau day la mot sb6 vi du minh hoa.

b) Mét s6 vi du :
Vidu 1: Xét hai s6 phtc: 2, =2+i,z, =1-1i.
p Zl+22:3 N . A ” 2 .
+Taco: _.Suyra z,,z, 1a hai nghiém cia PT z°-3z+3-1=0
2,2, =3I
<:>z—3+E:O<:>z+§—l:3<:>z+3—z_—z_'_:3(1)
z 7 2 2.7 2.2

+Giast z=X+ yi,(X,yeD ) Khi d6 PT (1) dugc viét lai nhu sau :

i ZEI_ ALY g
X*+y° X4y
3X y 3y X i
< X+ - + Y- - I=3.
X2+y2 X2+y2 [y X2+y2 X2+y2J
Y3 (2)
<oy . X"ty
+ Tur d6 ta co HPT : X+ 3y
+
- =0 (3
=0 (9

+ Nhu vay dé giai HPT trén, ta nhan PT (3) véi i, cong voi PT (2) va lam nguoc lai
quy trinh trén, ta tim dugc nghiém ctia hé 1a : (2;1),(3-1).

2,=7-\51 (z,+2,=7
=
z, =/5i 2,2, = 7~/51 +5

+ Vay z,,z, 1a nghiém ctua PT: 22-77+5+75i=0< -7+

5 751 52 75z
z

Vi du 2: Xét hai sé phuc : z,,z, nhu sau: {

5+7\/§i_0
z

SI+—F+—=7T72+—+ 7.

z YA 7
+ Gia str z=x+Yi, v6i (X,y €[] ). Khi d6 PT trén viét lai thanh :




5(x— y|) 7\/—(XI +y)

X+ Yi+— =7
X° +y° X* +y°
o X+yi+ 5x+7\/_y 7\/_x 5y _7
X* +y° X° +y°
5x+7J_y 7. 7\/_x 5y _0
X* +y° X° +y°
5x+7\/_y 7.0
- X* +y?
IJR 5y 0
X° +y?
5x+7\/_y _7
) . X +y*
+Ta c¢6 bai toan sau : Giai HPT
7VFX 5y 0
X* +y?

+ Hudng dan: Tir cach sang tac HPT ta thdy ngay hé c6 hai nghiém:

X=7 _|x=0
P

Nhan xét. Béng cach lam tuong tu ta co thé tao ra mot loat cac HPT khac theo
phuong phap nay.
2.2.6.14. Xay dung cac HPT tir cac HPT di c6 sin.
a) Y twong va cach thirc xiy dung.

Ngoai cac phuong phap da néu & trén, con c6 rat nhiéu cach khac dé xay dung
cac HPT. Tuy nhién cach don gian nhit dé xay dung nén maot bai toan méi néi chung
va xdy dung mot HPT mdi néi riéng 1a xudt phat tir bai toan gbc, sau d6 "ché bién"
lai bai toan gbc nay dé giam do kho di hodc tang do kho 1én dé duoc bai toan theo y
minh. Cac ban can luu ¥ hau hét cac bai toan hay va khé déu dugce tao ra theo cach
nay, gop phan to 16n vao viéc phat trién TDST cho HSG. Dé két thuc ndi dung nay,
ching t6i xin trinh bay thém mot s6 vi du minh hoa.

b) Mt s6 vi du :
Vi du 1: Ta cing nhau di xét sy gidng va khac nhau gitta hai HPT :

0 {(23—3x)\/ﬂ+(3y—zo)\/ﬁ:o (1)

J2X+y+2—/-3x+2y +8+3x* ~14x-8=0 (2)




(I (2012—3X)\/4—X +(6y—2009) 3-2y=0 (3)
2,/7x—8y +3,/14x—18y = X* + 6x +13 (4)

Nhin vao hai hé ta c6 cam giac rang hai hé trén rat gidng nhau, vay ching c6

gidng nhau hoan toan? Trude khi phan tich ki hon, ta cing quan tdm t6i 1oi giai cua

hai h¢ trén.

X<7
e N y<6
+ Loi giai hé (I) : Pi€u kién :
2X+y+22>0
-3x+2y+82>0
+Taco: PT(1)<[3(7-x)+2]N7-x=[3(6-y)+2]\6-y (5)
+Xétham sb f(t)=(3t+2)4/t,t>0.C6 f'(t)=3\/f+3;:;f2>0,Vt>0

+NenPT (5) = f(7-x)=f(6-y)=7-x=6-y< y=x-1

+ Thay y=x-1vao PT (2) ta dugc:

V3x+1-+/6—x +3x*-14x—-8=0
S \Bx+1-4+1-/6—x+3x*-14x-5=0
- 3x—15 N X—5
V3x+1+4 1++6-x
3 1

@(x-s)(m+4+l+m+(sx+1)j:o

X=5=0
= 3 N 1
V3x+1+4 1++6-x

+(x-5)(3x+1)=0

+(3x+1)=0 (6)

3 1 1
+Taco: + +(3x+1)>0,vVxe|—=;6 | nén PT (6) vO nghiém.
Sxr1+4 1+06-x (3x+1) { 3 } (6)vong

+Véi x=5=y=4 (t/m)
+ Két luan: Hé (I) ¢6 nghiém (5;4).

+ Loi giai hé (I1) :



Xx<4

3
<=
y2

7x-8y>0
14x-18y >0

+ Diéu kién :

+Taco: PT (3) < [3(4—x)+2000 |4—x =[3(3-2y)+2000],3-2y (7)
+ Xét ham sb f (t) = (3t+2000)/t,t>0.

3t +2000

24t

+Co: f'(t)=3t+ >0,vt>0.

+NEnPT (7) < f(4-x)= f(3-2y) > 4-x=3-2y & y:XT_l.

+ Thay y = XT_l vao PT (2) duogc :

2,/7x—4(x—1) +3/14x—9(x—1) = X" +6x +13

& 203X+ 4 +3/5x+9 = x> +6Xx+13
< 243X +4 - 2(X+2)+3V5x+9 —3(x+3) = X" + X
—2x(x+1) ~ 3x(x+1) _x(x+1)

d M+(x+2) «/ﬁ+(x+3)

2 3

@X<X+l)[@+(x+2)+M+(x+3)+ljzo

x=0:>y=—% (TM™)

S| x=-1=y=-1 (TM)
2 N 3
_J3x+4+(x+2) V5X+9 +(x+3)

+1=0 (8)

2 3

+ +1>0.
V3X+4+(x+2)  5X+9+(x+3)

+ Véi —g£x£4 thi



+ Suy ra PT (8) v6 nghiém.
L1 n L n 1
+ K¢t luan: Hé (I1) ¢6 hai nghiém : (O;—E),(—l; -1).

Nhan xét: Sau khi xem xét xong 101 giai ctia hai hé ta thay, 10i giai cua chang "na nd"
nhau nhung rd rang hé (I) kho hon hé (I). Vay hé (II) phai chang duoc "ché bién" lai
tr hé (I) va sau d6 dugc lam tang do kho Ién? Pén day, cac ban da tu co6 cau tra 1oi
cho minh. Chung ta tiép tuc xét thém mot vi du nira dé 1am sang to thém van dé nay.
Vi du 2: Giai cac HPT sau :

2XY — 2y + /X = 2ya/2x —13/X% + x—1 (9)
2%y —x? =x* + %2 2%’y J4y* +1 (10)

(\/xz+1—4x2y+2)(«/4y2+1+1):8x2y3 (12)
4y*\x-1+2y*\/9-4x =26y’ -13y+2  (12)

(1

(V)

+ Trudce tién chiing ta van quan tam ti 10 giai ciia hai hé.
+ Loi giai HPT (111) :

~1++/5
S,

+ Diéukién ;: x>

+ Ta ¢6 PT (10) twong duong : 2y +2y,/(2y) +1 :%% /%H (13)

+ Véi x>0 thi tr PT (13) suyra: y>0.

t2
2

VP +1

+Xétham sé f(t)=t+tJt2+1 c6 f'(t) =1+t +1+ >0,Vt>0.

+Nén ham s6 f (t)=t+tyt’ +1 dong bién trén [0;+00).



+TuPT (13), taco : f(2y)= f(l)<:>2y=1<:>y=i
X X 2X

+ Thé vao PT (9), dugc : Xx—1+x/x =+/2x—14/x? +x—1 (14)

éz(\/;;\/x—l)
+ Dat .
Bz(x; x—l)

+ Khi d6 PT (14) tuong duong: ab= ‘EIHB‘ <a,b cung hudng

x=0 (KTM)

@x\/ﬁ\/}\/ﬁ@[
x=1(TM)

= x=1=y=2 (TM)

+ Két luan: Hé (IIT) c6 nghiém: (0;%).

+ Loi giai hé (IV): Diéu kién: 1< x < 9

SN

+ V61 y =0 thi hé vo nghiém.

2 A2
VXF+1-4x y+x4

Jay? +1-1

+V6i y#0. PT (11) twong duong: y’ =8x%y’

’ 2 _ 2
< X# Y12 _oxty o X +1-4xty +x = 26y Jay? +1-2xCy
ay? +1-1

SAX+1+X= 2x2y(1/4y2 +1+1)

& %[\/;+1J = 2y( (2y)’ +1+1) (15)

+Xeétham sé : f (t)=t(VE +1+1)te0.




2

+Co f(t)=AE+1+

= +1>0,Vtell
t°+1

+Nén ham s f (t) dong bién trén [ .

+Khi d6 PT (15) < f (2y) = f[ )<:>2y_1<:>y_2i
X X

+Thay y= 2i vao PT (12), ta duogc :
X

2JX—1++/9—4x =4x> —13x+13

& (Vax=4-1)+(9-4x - 2) =(x—2)(4x-5)

4X—5 5—4x
+ =(x—-2)(4x-5
VAx—4+1 9-4x+2 (x=2)( )

Jo=X +2-Ax—E -1
<:>(4x—5){(\/m+1)(ﬂ+2)] (x—2)(4x-5)

< (4x-5)

< (4x-5) */9 4x

4
o (4x — x \/9—4x+1+2+\/4x—4 —(x— X —
O g o) oax 2| )



Nhin xét:
Qua hai 10i giai trén ta thdy, ban chét cia PT (10) va PT (11) la gidng nhau,

xuat phat tir PT (10) thuc hién nhém va nhan lién hop ta duge PT (11). Dé lam tang
do kho caa HPT (IV) 1én nita , ta lai két hop két qua cua PT (11) 1a x= Zi v6i mot
y

PT vo ti khac (da biét trude cach giai).Ching han PT can két hop 1a:

24/x—1++/9—4x =4x* —13x+13 (16) .

Thay x = ZL vao0 vi tri ciia X, chang han ta thay x = ZL vao PT (16) nhu sau:
y

2
2JX—1+/9-4x =4 1 —13i+13
2y 2y

< 4y’ Jx—1+2y*\/9-4x =26y’ -13y +2 (12)
+ Ta dugce PT (12) .

+ Két hop PT (11) va PT (12) ta dugc HPT (IV) nhu da biét.

Nhan xét: Muén xay dung duoc cac HPT hay va kho, ngudi xay dung phai
nam that nhuyén nhuyén céac ki thuat sang tao PT vo ti.

Co rat, rat nhiéu cach dé tao ra cac HPT, tuy nhién du 14 cic nao di nita, thi
chung ta phai tuan theo mot nguyén tic 13 sau khi mét bai toan méi duoc tao ra thi
HS phai c6 chd dé "vin vao" ma tim duoc 10i gidi, do méi la mot bai todn hay. Mdt
bai toan dugc danh gia la hay néu nhu bai toan d6 1a bai toan cuc kho, nhung lai c6
rat nhiéu chd dé "vin vao" dé tim duogc 101 giai, nhung nhitng chd co thé "vin vao" do
da dugc tac gia gidu di mot cach khéo Iéo.

Dé tao ra mot bai toan hay va kho, gitip HS phat trién dugce nhiéu TDST trong
qua trinh hoc tip ctia minh, 12 diéu khong dé&, nd doi hoi ngudi xdy dung phai danh

nhicu thoi gian, tam stre va tri tu¢ trong qua trinh xay dung.



PHU LUC 3
GIOI THIEU MOT SO BAI TOAN HPT
THI HQC SINH GIOI CAP TINH THANH PHO TRONG CA NUOC
TRONG NHUNG NAM GAN DAY

1. PE BAI

Bai 1: GlalHPT{ “yx-y-i=l

(x,yel)
Y2+ X+ 2y/X — y?x =0
(HSG Qudng Binh 2011)
AX° +4XY + Y2 +2X+y =2
Bai 2: Giai HPT y+y’ V= (x,yel)
81— 2x+y -9=0
(HSG Dbdc lic 2011)
X +y?=5
Bai 3: Giai HPT X,y el
4x2+3x—2—;:—y(3x+1)( yer)

(HSG tinh Nghé An 2011)

Bai 4: Giai HPT

(HSG tinh Yén Bai 2011)

) o 47 +y* —4xy® =1
Bai 5: Giait HPT

AX* +2y° —4xy =2

(HSG tinh Ldm Pong 2011)
2, 2, 8Ny

X“+y +——=16
X+Yy
Bai 6: Giai HPT (x,yel)
8y 3 3y 4 2

(HSG tinh Nghé An 2012)

JAX+Y +2x+y =2

J2X+y+x+y=1
J3X+Y +fx+y =2

A /x +y+x—-y=1
(HSG tinh Qudang Ninh 2012)
(2012 -3x)+/4—x +(6y —2009),/3—-2y =0
2,/7x—8y +3,/14x —18y = x* +6x+13
(HSG Olympic 30/04/2012)

Bai 7: Giai HPT{ (x,yel)

(HSG tinh Nam Dinh 2012)

Bai 8: Giai HPT { (x,yel)

(x,yel)

Bai 9: Giai HPT {



Bai 10:

Bai 11:

Bai 12:

Bai 13:

Bai 14:

Bai 15:

Bai 16:

Bai 17:

Bai 18:

Bai 19:

X Hxy’ =y +y

M+,/y2+3:4(

Giai HPT{ x,yel)

(HSG tinh Qudng Binh 2012)

2V + Y+ 2Xy/1— X =3y1—X

V2V +1+y=4+x+4

Giai HPT { (x,yel)

(HSG tinh Vinh Phiic 2013)

VX +1+x)[ Yy +1+y)=1
Giai HPT ( )( g y) (x,yel)
AXx+2++22-3x =y* +8
(HSG Nam Dinh 2013)
2 3
(1_2 J+xy+—=y3
Giai HPT X,y el
1
(xy+2)2+P:2y+—
(HSG tinh Hé Tinh 2013)
Gidi HPT JX+2y+3+./9x+10y +11=10 ( 0
1ai X,y €
J12x+13y +14 +,/28x +29y +30 = 20
(HSG Olympic 30/04/2013)
x*(3y-2)=-8
Giai HPT {x((y3+2)):—6 (x,yel)

(HSG Thanh Phé Ha Noi 2013)
x*+3x° -13x-15= g—ﬁ
Giai HPT ' Y(xyel)
y?+4=5y*(x*+2x+2)

(HSG tinh Qudang Nam 2014)

2X—1)/x+y =(6-X—-y)V2—X

Giai HPT (2x vy =( y) (x,yel)
23/12x2 +3xy—18x =x*—-6x—y+5

(HSG tinh Béic Ninh 2014)

XY+ Xy +2x-12y —-24=0
Gampr{ ° 0 T (x,yel)
X —y* =2(X*+y* +xy)+3(x-y-2)

(HSG tinh Pong Nai 2014)

JIX+y —2x+y =4

X,y el
2\/2x+y—\/5x+8:2( )

Giai HPT {

(HSG Thdi Nguyén 2014)



2. LOI GIAI

Ix—fx—y-1=

X,y el
y2+x+2y\/§—y2x=0( )

Bai 1: Giai HPT {

(HSG Qudng Binh 2011)
Loi gidi:
>0

\ X >
+ Diéu kién: :
X-y-1>0

+ Khi do: (1)<:>\/;=1+w/x—y—1<:>x=x—y+2,/x—y—1
o y=2x-y-ley =4(x-y-1)

o (y+2) =4x e y+2=2x (3)

@& (y+x) =yxe y+x =y (4)

y+2 1
+ Tt (3), (4), suy ra: {y =2 Vx 2 =173 V{x
yrdX=yX  |yeoyo20 |y V=2

+ So diéu kién duoc nghiém cua hé 1a: (%;-1},(4; 2).

+ Vay HPT c6 hai nghiém: (%;— ),(4; 2).

4* +4xy +y* +2x+y=2 (1)
Bai 2: Giai HPT (x,yel)
81— 2x+y*—9=0 (2)
(HSG Dbdc lic 2011)

Loi gidi:

g ea 1
+ Dicu kién: XSE.

+Khi d6 (1) < (2x+ y)2+(2x+ y)-2=0
< (2x+y-1)(2x+y+2)=0< y=1-2x>0v1-2x=y+3>0.

0<y<3 {yzl
=S

+Véi y=1-2x, thi (2)=8{y=9-y* <
y @)=8Jy=9-y {y4—18y2+17:0 x=0



y=-3

+Véi 1-2x=y+3,thi (2)=8,/y+3+(y-3)(y+3)=0
6 1-2x=y+3,thi ()= 8y +3+(y-3)(y+3) T8+ (y-3)y+3=0 (3

+Dat t=,/y+3>0 thi (3) < 8+(t*—6)t=0<>t°—6t+8=0

+Xétham sb f(t)=t°—6t+8,f'(t)=3>-6=0=t =42

+Ham sb f (t) dat cue dai tai (—v/2;8+ 442 ) va dat cuc tiéu tai (v/2;8-442.)
+Vi f(0)=8>0,8-42>0nén f (t)=0 khong c6 nghiém khi t >0.

+ Vay HPT c6 cac nghiém: (0;1),(%;—3).

x> +y?=5 (1)
Bai 3: Giai HPT X,y el
4x2+3x—2—;:—y(3x+1) (2)( yel)

(HSG tinh Nghé An 2011)

e

Loi gidi:
+ Lay PT (2) nhan véi 2, rdi cong voi PT (1) ta duoc:

119 144
24 2(3Xx+1)Yy+9x2P +6X——"=0¢cO. A, =— .
y ( )y 25 Y25

+ Suy ra: y=—3x+%vy=—3x—%.

+ Véi y:—3x+zthi (2) <:>10x2—4—2x+ﬂ:0<:> X S
5 5 25 11 2

102, 284 _

+ Véi y:—3x—é thi (2)<:>10x2+?x+ 0 (VN)

+ Vay HPT c6 hai nghiém: {z,lj,(ﬂ,ij
55)25 25
x*—y*=35

X, 0
2x*>+3y° =4x—9y( yer)

Bai 4: Giai HPT{

(HSG tinh Yén Bai 2011)



Loi giai:
+ Lay PT (2) nhan véi —3, r6i cong véi PT (1), duge:
—6x° —9y° + X —y® =—12x+ 27y +35
& X —6X2+12x-8=y* +9y* + 27y + 27
<:>(x—2)3:(y+3)3<:>x—2:y+3<:>x:y+5.
£ 2 y=-2=x=3
+ Thé vao (2) dugce: y°+5y+6=0<
y=-3=>x=2
+ Vay HPT c6 2 nghiém: (-2;3),(-3;2).
4x* +yt-4xy’ =1 (1)

X, {
AX* +2y* —4xy =2 (2)( yer)

Bai 5: Giai HPT {

(HSG tinh Lam Pong 2011)
Loi giai:
+ Lay (1)—(2) dugc: y* —2y* +4xy’ +4xy +1=0
<:>(y2—1)2—4xy(y2—1)=0
e (y-1)(y+1)(y* -1-4xy)=0
1-y
4y
+V6i y=1, thé vao (1) dugc: 4x* —4x=0<= x=0v x=1.

Sy=lvy=-1lvx=

+V6i y=—1, thé vao (1) duoc: 4x* +4x=0< x=0v x=—1.

y==%1
iy 1—y2 O 2 4 2
+ Voi x= , thé vao (1) dugc: (1-y°)(8y" +5y" -1)=0< _
y (a-y)ey sy )=0e| [T
4
+ Vay HPT c6 cac nghiém: (0;£1),(31),(-L-1), 1157 ;i“ﬁ_g’.
+161/~/57 -5 4
x2+y2+8ﬂ:16 (1)
X+
Bai 6: Giai HPT ’ (x,yel)
x> 2x  [x* X X
—+==|—+=-= (2)
8y 3 3y 4 2

(HSG tinkh Nghé An 2012)



. x* X
+ DPieukién: y#0,x+y=#0,—+—2=0.
3y 4

2 3 2 2 2 2
+PT(2)<:>X—+4X+3y=2 X +x_®x_+£g+3_yj:2 X X, X3y
8y 6 12y 16 8y |6 6 8y 6 8y 6

2
<:>X—+(g+3—yj:2\/ (4)( 3yj (')
8y 6 6 8y 6

2
X o= X 36y>0th1(|)<:>a+b 2\/ab .

2
:>—+—+—<:>3x2:16xy+12y2<:>3[§] 16X -12=0
6 y y
@5:6v5=—g<:>x:6y v x=—zy.
y y 3 3

+Véi x=6y thi (1):>37y2+478y:16<:> yzgjx:%_

+Vé6i 3x=-2y, thi (1)=13y* -144y=0<> y=12 = x=-8.

+ Vay HPT ¢6 2 nghiém: (%;;],(—8;12).

JAX+Y +2x+y =2

J2X+y+x+y=1

Bai 7: Giai HPT { (x,yel)

(HSG tinh Nam Dinh 2012)

Loi giai:
+Pbat a=./4x+y;b=2x+y. Khi do, HPT da cho tr¢ thanh:

a+bh=2 a:5_J§>O

{b 2—-a 2

1, 3., .9, =

a—-—a“ +=b"=1 a‘—-5a+5=0 _

2 2 b—*/_5—1>0

N Yo N S L
uy ra: o B
2/2x+y =+/51 y:Ng S

2




+ Vay HPT c6 mot nghiém: (3— J5;

3J5-9
— |

J3X+Y +x+y =2

X+y+x-y=1
JX+Y y

Bai 8: Giai HPT { (x,yel)

(HSG tinh Quang Ninh 2012)

Loi gidi:
L 3X+y>0
+ Diéu kién: .
X+y=>0
7421
a+b=2 a= 2

+ { =3 ? i HPT tr6 thanh:{

=
b+a’-2b*=1 b__3+\/ﬁ

3x+y——35_;\/Z 5-4/21
- _15- 3J_ J_( M)

+ Vay HPT c6 mot nghiém: £5 - \/Z;

5-421
|

(2012 -3x)\/4—x +(6y —2009)/3-2y =0

2,/7Tx—8y +3,/14x —18y = x* +6x+13

Bai 9: Giai HPT{ (x,yel)

(HSG Olympic 30/04/2012)
+ Diéu kién: x<4;y S%;?x—Sy >0;14x —18y >0.
+PT (1) <[ 3(3-2y)+2000]/3-2y =[ 3(4—x)+2000]+/4-x
o 1(8=29)= 1 (3

+Xétham s6 f (t)=3t*+2000t; f '(t)=9t*+2000> 0.

+ Suyra: f(t) dong biéntrén U . Suyra: /3-2y =v/4—x <2y =x+1.



+PT (2) < 24/3x+4 +3/5x+9 = x* + 6x +13.

+ Nhan lién hop, ta duoc: X°* +X=0<x=0v x=-1.

+ Vay HPT ¢6 2 nghiém: (O;—%),(—l; -1).

X +xy? =y +y

V3X+1+4y*+3 =4(

Bai 10: Giai HPT{ X,y ell)

(HSG tinh Quang Binh 2012)

Loi giai:
1A 1
+ Dicu kién: XZ—g.

+ Do y =0 khong théa man hé, nén chia hai vé ctia (1) cho y*, ta duoc:

2
+ (ij +5=y3+y<:> f(ij: f(y),véiham f(t)=t>+t tang trén .
y y y

FSuyra 2oy x=y?>0 thi (2) & V3xt1+/x+3 =4 x=1=y=+1 (TM)
y

+ Vay HPT ¢6 2 nghiém: (L+1).

2V + Y+ 2X+/1— x =3y/1-X

J2YP+1+y=4+x+4

Bai 11: Giai HPT { (x,yel)

(HSG tinh Vinh Phiic 2013)
Loi gidi:
+ Piéu kién: -4<x<1.

+ Khi d6 PT (1)<:>2y3+y:2(J1—_x)3+ 1-x < f(y)= f( 1—x)

+V6i f(t)=2t°+t don diéu tang trén [.

+Suyra; y=vl-x <y’ =1-x va (2) = /3-2X +1-x =4+~/x+4

2 X=-3
- (x+3) . X+3 . X+3 0= (TM).
V3-2x+3 J1-x+2 x+4+1 y=2

+Vay HPT ¢6 1 nghiém: (-3;2).



(M+ x)(\/m+ y)=1 (1)

4Ix+2+422-3x =y’ +8 (2)

Bai 12: Giai HPT (x,yel)

(HSG Nam Dinh 2013)
Loi giai:

+ Diéu kién: —2<x< 2—32

+ Do 1+ Yy >\/F:|y|>y=>\/1+y2—y>0-

D) SV +l+x=———— X +1+X=4f(— +1+
VY +1+y

= f(x)="1(-y) (3)
1+1% +t

+Xéthamso f(t)=t+v1+t* trén 0. Co f'(t)= ?_O.
+1

+Suyra f(t) dongbiéntrén 0 (4).

+Tu(3)va(4),suyra: f(x)="f(-y)ex=-yey=—x.

+ Thé vao (2) dugc: 4/X+2 +/22—3x = x* +8
@4{\/x+2—(; H {3\/22 3X — ( x+?ﬂ:x2—x—2
& 4] 3x+2 - (x+4) |+ 3422-3x - (14-x) | =3(x" - x-2)

<:>(—x2+x+2)( 4 + ! +3j:0
3UX+2+X+4 3J22-3x +14—X

-1 ~92
S -X+x+2=0 X v X (TM)
y=1 y=-2

+ Vay HPT c6 hai nghiém: (-11),(2;-2).

l—xzj3 3
| =Y

3

(x,yel)

Bai 13: Giai HPT [ X

(HSG tinh Ha Tinh 2013)



1-2x

X2

2
+ Piéu kién: x#0 thi (2) <:>(xy+2—1j =O<:>xy+2=1<:>y=
X X

+PT (1)@(1_3‘ J _(1‘?‘) :%_é(*).

X X

+Be§tt=1¢0.
X

+ Khi d6 PT (*) <> 6t°15t* +8t° +3t* +1 =g<:>(2t—l)(6t4—12t3+2t2 +4t+3)=0.
L 1 3
+ Véi t:E:>X:2:> y:—z (TM)

36X’ —72x° +12x* +24x+18

+Véi 6t -12t° + 2t* + 4t +3=0 <= ; 0
< (6x* ~6x-2) +14=0(VN)
A . = 3
+ Vay HPT c6 1 nghiém: (2;—2}
X+2y+3+.9x+10y+11=10
Bai 14: Giai HPT Vx+2y v y (x,yel)
J12x+13y +14 +,/28x +29y +30 = 20

(HSG Olympic 30/04/2013)

e

Loi gidi:
X+2y+3>0;9x+10y+11>0

+ Diéu kién:
12x+13y +14>0;28x+29y+30=>0

a=x+y+1

+Pat
{b:y+2

+ Khi d6 HPT tré thanh: {

(Va+b++Ba+b)=10 (*) [2(Ja+b+Pa+b)=20
=
JV12a+b ++/28a+b =20 JV12a+b ++/28a+b =20

—/12a+b ++/28a+b :Z(Ja+b +J9a+b).

+ Chia hai v& PT nay cho \/5 ta duoc:



o

+Pat t =%thi PT tré thanh: V12t +1+/28t+1 =2t +1+24/9t+1 <t =§:» a=

S
4

+ Khi d6 PT (*) tuong duong véi:

2
f%m /4be =10<:5J5:10c>b=4:>a:5:>{§_2 (TM)

+ Vay HPT c¢6 mot nghiém: (2; 2).

x°'(3y—-2)=-8

X(y*+2)=-6 (xyel)

Bai 15: Giai HPT {

(HSG Thanh Phé Ha Néi 2013)

Loi giai:
+ Do X =0khong théa man hé.
3y-2= —%
+Xét X 0thi HPT da cho twrong duong; g (*)
y+2=——
X

+Patt= 2 thi hé (*) tré thanh:
X

3y-2=t° t*+2-3y=0
&
y +2=3t Yy +2-3t=0

:>t3_ 3 _ — — X 2 3_>/2 — —
y'+3(t-y)=0(t—-y) t+2 = +3|=0ct=y
3 pa—
y’-3y+2=0 w1 K=
= 2 =N 5V (TM)

+ Vay HPT c6 hai nghiém: (1,-2),(-2;1).

x® +3x? —13x—15:£3—§
Bai 16: Giai HPT Y Y(xyel)
y?+4=5y*(x*+2x+2)

(HSG tinh Qudng Nam 2014)



Loi giai:

eor-men 345

1+(3J2 =5| (x+1)°+1] (%)

y

+ Piéu kién: y=0.

+ Khi d6 HPT da cho tuong duong:

a=x+1
+ Pt
? b:3¢0
y

a’—16a=b*-4b a’-b’=4(4a-h)
+ Khi d6 HPT trén tré thanh: =

1+b*=5(a’+1) ~ |4=b’-5a
a=0
= a’ b’ =(b’*-5a’)(4a-b) < 21a’ —4ab’ —5a’h =0 < | 7a=4b
b=-3a

+Véi a=0=>x=-1=y=+1(TM)

£ V6i Ta=db=s x+1=— thi (%) 1242
7y 49

+4=0 (VN)

5 4 Xx=-2 [x=0
+ Voi b:—3a:>x+l:—3— thi (*) < yzzg:> 2 Vv 2 (TM)
y

+ Vay HPT da cho ¢6 4 nghiém: (—1;il),(—2;§j, 0;—%).

2x-1)Jx+y=(6-x-y)v2-x (1
Bai 17: Giai et VY = y) ()(x,yeD)
2%/12x2+3xy—18x:x3—6x—y+5 (2)

(HSG tinh Béic Ninh 2014)

e

Loi gidi:

+ Didu kién: {a Y20 () (3-207)a=(6-a%)b
b=v2-x2>0

< (a—2b)(3+ab)=0«<=a=2b (TM)v3+ab=0 (L) do (a,b>0).



+Voi a=2b < x+y=242—x < y=8-5x thé vao (2) dugc:
(2) = 23/6x 3% = x* —x-3 = 6x—3x* + 2363 3% =(x-1)’ +2(x-1)
o f(Yox—3¢ )= f (x-1).
+ Xéthamsd f(t)=t>+2t,f'(t)=3t>+2>0,Vtell.
+Suyra f(t) dong bién trén .
+Khi do < f(6x=3¢ )= f (x-1) & ¥bx-3x" = x-1 ¥’ ~3x-1=0 (*)
+Dat x=2cost,t € (0;7), thi lac do: (*) < 8cos’t—6cost —1=0

< 4c0s’t —3cost _1 < c0os3t = 1_ cosZ.
2 2 3

t=+ 9
& 9 3 = v v (TM)

kel,te(0;7) y=8—10cos% y:8—100055§ y:8—10cos%[

.7 K2rm X = 2c0s x=20035—7[ x=2cos7—7[
=t 9 9

+ Vay HPT c6 3 nghiém:
20035;8—10003Z , 20055—7[;8—100035—” , 20057—7[;8—1Ocos7—7[ .
9 9 9 9 9 9

X2y + Xy +2Xx—12y —24=0 (1)

X =y =2(x*+y +xy)+3(x-y-2) (2)(X’y€D )

Bai 18: Gia HPT {

(HSG tinh Pong Nai 2014)

Loi gidi:

a=x*+y>+x
+ Dat {b Y'Y ab=x*—y® thi (2) tr6 thanh:

) 2 \2 _
<:>ab=2a+3(b—2)<:>(b_2)(a_3)zoc{b :{x +y?+xy=3

a=3 y=x-2
+V6i y=x-2, thi (1)< X° —x* =12x=(x;y) €{(0;-2).(4;2),(-3,-5)}.
+V6i xX*+ Yy +xy=3, tacé HPT:

{x2+xy+y2:3 C>{x2+yx+x2:3:0 (a)

X'y +Xy+2x-12y-24=0  |y*+(y+2)x—12y—24=0 (b)



Ao =12-3y*20=ye[-2;2]

+ Ta co: ) )
Ax(b) =49y° +100y+4>0= ye(_w;_z]u[_ﬁ;ﬂoj

+ Do d6 dé hé c¢6 nghiém thi y=-2vy e{—4—29;2}.

+Khi y=-2 thi (a) <> x=1. Thi lai thiy hé¢ khong théa méan nén loai y=-2.

+ Khi ye{—i;Z} vat&(Z):yzﬁ:—iﬁﬁsz.
49 X +x-12 49 X" +x-12

= X € (—00;—6]U(4;+0). Ma (a) <= y? +xy+x*—3=0 c6
A, =12-3x* = x &[-2;2]nén khong ton tai x dé ye{—4—29;2}.

+ Suy ra hé vo nghiém khi x> +xy+y’-3=0

+ Vay HPT ¢6 cac nghiém la: (0;—2),(4; 2),(—3; —5).

JIX+y—2x+y=4
2J2x+y —+/5x+8 =2

Bai 19: Giai HPT { (x,yel)

(HSG Thdi Nguyén 2014)

e

Loi giai:

+ Diéu kién: 7x+y>0;2x+y>0;5x+8>0.

+ Khi do:
(1) J7Tx+y =42x+y < 2,/2x+ =57i(—4.
5 X>ﬁ 56 13
(2)= /5x+ =§X—6<:> 5 <:>x=€:>y=€.

25x? —320x +448 =0

+ Vay HPT c¢6 nghiém duy nhit: (%,%)



