A. PHAN MO DAU

1. Li DO CHON PE TAI

Trong dé thi tuyén sinh dai hoc cic nim gan day thuong xuyén xuét hién
bai toan giai hé phuong trinh. Di véi da sd hoc sinh thi day 1a bai toan kho.
Phén 16n cac em déu lung tung khi dung trudc viée phai lya chon phuwong phap
giai quyét van dé sao cho hudng di tré nén hop li va dé dang nhat c6 thé. Céc
phuong phap giai hé rat da dang: phuwong phap dit an phu, phén tich thanh nhan
tir, bién d6i twong duong,... Phuong phap ham s6 13 mot trong sd nhitng cach
giai duoc ap dung phd bién. Tuy nhién, viéc st dung phuong phap nay dé giai
quyét van dé thuong duogc hoc sinh 4p dung mot cach may moc. Pa sé khong cd
ki nang tbt trong vi¢c phan tich bai toan va nhan dang mot cach nhay bén ham
sd duogc sir dung , cling nhu hudng trinh bay. Vi vay hoc sinh thudng loay hoay,
méat nhiéu thoi gian cho vi¢c chon ham, chon huéng str dung, lam cho bai toan
tré nén kho va khong duoc giai quyét mot cach thudn loi nhat. Do d9, toi di tién
hanh khao sat, trién khai thuc hién dé tai: “Rén luyén ki ning va tu duy sang tao
cho hoc sinh khi sir dung tinh don diéu ctia ham sd dé giai hé phuong trinh”.
Mot 1a, gitip hoc sinh hinh thanh ki nang nhan biét duge céc dang toan st dung
phuong phap ham s, rén luyén cach lwa chon ham sé va hudng di phu hop cho
mdi bai. Hai 13, nang cao ning luc sang tao, kha ning khai quat hoa thong qua
viéc bién doi sang tao cac hé phuong trinh dua trén cac ham sé lua chon.

2. PHAM VI NGHIEN CUU

Sau khi hoc sinh hoc tinh d6ng bién, nghich bién chuong 1- ham sé (Giai
tich 16p 12).

3. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctru Ii ludn, doc tai liéu lién quan dén hé phuong trinh
giai bang phwong phép str dung tinh bién thién ctia ham sé.

4. CAU TRUC SANG KIEN KINH NGHIEM
Phan 1: C4 s6 1y luan.
Phan 2: C& sé thuc tién.
Phan 3: Noi dung, bién phéap thyc hién cac giai phap ctia dé tai.



B. PHAN NQI DUNG

1. Co sé ly luan

Tinh don diéu ciia ham s

Xét ham sb y=f(x) lién tuc trén khoang (a,b).
a. Binh nghia:

- Ham s6 y = f(x) duoc goi 1a dong bién (ting) trén khoan (a,b) khi va chi khi

v&1 moi Xy, X, thudc khoang (a,b), x;<x; thi f(x;)<f(x.).

- Ham s6 y = f(x) duoc goi 1a nghich bién (giam) trén khoan (a,b) khi va chi
khi v&i moi xi, X, thudc khoang (a,b), x;<x; thi f(x;)>1(x.).

b. Tinh chét:
-Tinh chéat 1: Néu ham y=f(x) chi ting (hodc giam) trén khoang (a,b) thi
f(x:1)=f(x2) khi va chi khi x;=x.
- Tinh chat 2: Néu ham y=f(x) chi ting (hodc giam) trén khoang (a,b) thi
phuong trinh f(x)=0 c6 khong qua 1 nghiém trong khoang (a,b).
Heé thdng bai tap giai hé phuong trinh dya trén tinh bién thién va céc tinh chét

trén day dugc st dung phd bién trong cac dé thi. Tuy nhién viéc giai quyét van
dé theo hudng nay khién hoc sinh gip nhiéu khé khin va 1a mot bai toan kho.Vi
vay thong qua hé théng bai c6 su sip xép hop li vé mirc d6 ciing nhu cac dang
nham:

- Rén luyén ki nang nhan biét ham s khi giai bai toan hé phuong trinh bang
phuong phap str dung tinh don di¢u.

- Phat trién tu duy sang tao, khai quat hoa thong qua su phat trién hé théng
bai tap theo cac mirc dd khac nhau dua trén co sé ham sb6 dugc chon.
2. Cé sé thye tién

a. Thuan lgi
Viéc giai hé phuong trinh thuong ap dung nhiing ki nang bién d6i dai s6 quen
thudc ma hoc sinh da duoc rén luyén tir cap 2, cho nén khi giang day hé phuong
trinh thuong dé tao hing thu hoc tap cho cac em thong qua cac bai tap don gian.

b. Khé khan
Qua khao sat thuc té, hoc sinh truong THPT n6i chung va hoc sinh truong
THPT Lé Viét Tao néi riéng (c6 chat luong dau vao thap), k¥ ning giai cac dang
toan kho nhu hé phuong trinh 13 rat han ché. Piéu nay gy kho khan trong viéc
giang day cta gido vién, khién hoc sinh cam thay nan chi, mubn b6 cudc khi

ding trudc mat bai toan giai hé phuong trinh.



3. Noi dung, bién phap thue hién cac giai phap cia dé ti.
Tir thue té hoc sinh trudng THPT Lé Viét Tao voi da sb con han ché vé tu

duy hé thong va khai quat hoa ciling nhu ky nang giai h¢ phuong trinh, trén co so
d6 toi da tién hanh thyuc nghiém va ap dung dé tai .
3.1. Khai quat chung
Dua trén nhitng két qua nghién ctru veé li thuyét toan hoc bac THPT, to1 da
ap dung ca 3 khau cua qua trinh day hoc nhu sau :

- N6i dung cta phuong phap va hé thdng cac bai tdp minh hoa duoc chon loc
co tinh bao quat cac dang hé phuong trinh thuong gap ¢ cac mic do khac nhau,
phu hop véi cac ddi tuong hoc sinh, duge dinh hudng va dan dat cho hoc sinh tur
hinh thanh, chiém linh trong khau “Hinh thanh kién thitc, ky nang méi”;

- Hé théng cac bai tap thuc hanh c6 tinh chét va noi dung tuong tu véi hé théng
cac bai tap thuc nghi¢ém, dugc ap dung trong khau *“ Cung 6, hoan thién ” va khau
“kiém tra danh gia ” dé cho hoc sinh rén luyén k¥ ning va cung cb kién thirc dugc
hinh thanh, déng thoi danh gia hiéu qua thuc nghiém.

3.2. N¢i dung

3.2.1. Noi dung 1. Phwong phap sir dung tinh don diéu ciia ham sb dé giai
hé phuwong trinh

C6 3 hwéng dé giai quyét:

- Huong I1:

Budce 1: Pua mot trong hai phuong trinh hodc cdng, trir cac phuong trinh
ctia hé dé dwa vé dang : f(x) =k (1)
Budc 2: Xét ham s y =/(x) y =g(x)
Dung 1ap luan dé khang dinh ham s dong bién hay nghich bién
Budc 3: Luc d6 phuong trinh (1) ¢6 nghiém duy nhat ( ma ta nham dugc)
- Huong 2:
Budc 1: BPua moét trong hai phuong trinh hoac cdng, trir cdc phuong trinh
ctia hé dé dua vé dang: f(¥) =g(x) (1)
Budc 2: Xét hai ham s6 ¥ =/(x) va
Dung 1ap luan dé khang dinh * =x, 1a ham ddng bién (nghich bién)
va 1a ham nghich bién (dong bién)
Budc 3: Luc d6 néu phuong trinh (1) ¢6 nghiém» =x, 12 nghiém duy nhét
y =f(x)
- Huong 3:
Budce 1: Pua mot trong hai phuong trinh hodc cdng, trir cac phuong trinh
ctia hé dé dwa vé dang /() =/(v) (1)
Budc 2: Xét ham sb: ¥ =/(1),
Dung lap luan dé khang dinh ham s6 dong bién hay nghich bién
Budc 3: Khi do tur (1) suy ra: # =V

Luuy:



-Thong thuong bai toan giai hé phuong trinh thuong dugc dé cip dén véi
cach giai theo hudng 1 va hudng 3 (hudng 2 hoan toan c6 thé chuyén vé dé dua
vé hudng 1) hoic két hop ca hai hudng nay.

-Hoc sinh 16p 12 c6 thé dung dao ham dé xét tinh bién thién ctia ham sb,
trong khi do6 hoc sinh 16p 10, 11 chua hoc dao ham cé thé dung dinh nghia dé
xét , nén cac em 16p 10, 11 ciing c6 thé tham khao dang toan nay.

. {x“ - dx =y 4p()
Vidu 1. Giai h¢ phuong trinh  ,,, ...
x7 T =1(2)

Loi giai:

‘ <l [-1=<x<l
Tu PT (2) suy ra {y”” <1 And {_ l<y<l
Xét ham sb f(t)=t*-4t trén [' 1;1] , ta ching minh ham s f(t)= t*-4t dong bién trén
[' 1;1] bang hai cach nhu sau:

Cach 1: Phu hop véi kién thuc 16p 10 chua dugc hoc vé dao ham.

Véi moi ty, t thu()c[' 1‘1] t, #t, ta cO:
k —f(tt) tf(t)—(z S +E)- 4 <4- 4=0
Do d6 f(t) a ham nghich bién trén |- 1;1] vi vay tir (1) ta c6 f(x)=f(y) , suy ra
Xy
Thay vao (2) ta dugc

f
X y = 42014 —
(x y) (+201</: +2014_)

la nghiém cua hé.
Cach 2: St dung dao ham
Ta c6 £ (t)=4t’-4<4-4=0
Do d6 f(t) 3 ham nghich bién trén |- 1;1], dén day xu Ii tiép nhu 15 giai trén.
_S@)- &)
l - L
ddng bién hoidc nghich bién rat phu hop voi kién thirc ctia hoc sinh 16p 10 nhung
han ché ctia phuong phap nay 1a néu f(t) c6 dang phirc tap thi bude chung minh
k>0 (hoic k<0) kho khin hon rat nhiéu.
x* -y +5x-3y+4 =0
log,, (x- 1) +log,, (y- 3)=1."

Nhan xét: Vi cach xét ti s k = ta chimg minh dugc ham sd

Vi du 2. Giai hé phuong trinh



Loi giai:
bK: x>1 va y>3 (*).
Tacod x*- y* +5x-3y+4 =00 (x+2) +(x+2)=(y+1) + ( +1) (1.
Te hs f(O=++ dong bién trén(0;+x) va (*) nén (1)
Sx+2=y+le y=x+I1.
x =5
Do d6 log, (x- D+log, (y-3) =1 & (x- D(x-2)=12 = A —6.

Két luan: nghiém cta hé phuong trinh 1a x =5,y =6

2°- 2" =(y- x)(xy +2)

2

Vi du 3. Giai hé phuong trinh { ,
x +y =2

Phan tich: Néu thay vao phuong trinh thir nhat thi ta s& dugc hang dang thirc
Loi giai:

Thay 2 =x’ +y* vao phuong trinh tht nhét ta dugc

2°- 2" =(y- )y +xT+y) e 2720 =yt e 2Tt =27+ )0 (1)
Xétham s f(1) =2'+£,t€ER ¢o f'(t) =2'In2+3¢* >0,V1ER suyra f(7)
dong bién trén R. (1) = f(x) =f(¥) © x =y thé vao pt thi hai ta dugc

x =y =3 Vay tip nghiém ciahé 1a S = {(1;1); (- - 1)}

(4x> +Dx+(y-3)/5-2y =0 (1)

Vi du 4. Giai hé phuong trinh
{4)(2 +y° +2/3- 4x =7 (2)

Loi giai:

L=

3
. |37 40 X =,
“15- 2y 20 5

y=5
(1) & (4> +1)2x +(2y- 6)4/5- 2y =0
(\5-2) +1]\5- 2y = (20 +2x =({5- 27) +.5- 2»
o f2x)=f(f5- 2y) véi f() =t +t. ['(t) =3 +1>0,V1€ER= f(t) ddéng

_ 2
bidn trén R. Viy £(2x) =f({5- 2y) © 2x =5- 2y o y => 24" x>0

o [(2x) +1](2x) =

, 5-4x)
Thé vao pt (2) ta dugc 4x” + | +243- 4x-7=0< g(x) =0




5-4x°

2
+243-4x-7,x€|0;,—

Ham s6 nghich bién do g’(x)<0 trén (0;3/4)
Vay hé c6 nghiém duy nhat (x;y)=(1/2;2)

Véi g(x) =4x* +

x-3x=y’-3y (1)

x'+y? =1 2)

Phan tich: Ta co thé giai h¢ trén bang phuong phap dua vé dang tich. Tuy nhién
ta mudn g1a1 hé nay bang phuong phép sir dung t1nh don diéu cua ham s6. Ham

s f(¢) =t* - 3t khong don diéu trén toan truc sd, nhung nho ¢o (2) ta gidi han

Vi du 5. Giai hé phuong trinh . {

dugc x vay trén doan [' 1;1] :

Léi giai:

T (2)tacd x* <L)’ <l & x, yE[- 1;1]

Ham sb f(¢) =t'- 3t ¢6 f'(t) =3t"- 3<0,Vre(- L1)= f(¢) dong bién trén
doan [' 1;1]- X, ye[- 131] nén (1) © f(x) =f(») © x =y thé vao pt (2) ta dugc

V2 V2. _ﬁ,_ﬁ}

272 ) 27 2
Nhén xét: Trong trudng hop nay ta da han ché mién bién thién cia cac bién dé
ham s6 don diéu trén doan do.

x=y :ig° Vay tdp nghiém ciah¢ la S = ‘[

Vi du 6. Tim cac gia tri cia m dé hé phuong trinh sau c6 nghiém
{)f -y +3y*-3x-2=0

xP+A1- x*-32y- vy +m =0
Loi giai:

Piéu kién. -1 =<x <1,0 <y <2

(De x’-3x=(y-1"-3(y-1)

Ham sb f(¢) =t - 3¢ nghich bién trén doan [- 1;1]
x,y-1€[- L1 nén f(x) =f(y- & x=y- 1o y=x+]
Thé vao pt (2) ta duge x* - 24/1- x* =-m (3)

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

Xét g(x) =x’ - 24/1- xz,xe[- 1;1],g'(x) =2x|1+

g'(x)=0e= x =0, g(0)=-2,g(H) =1
Pt (3) co nghiém x€[- 1] & -2 <-m <le -1<m <2

I-x



Xx+Vx*+1 =3

Vi du 7. Giai hé phuong trinh
Yy +1=3

Loi giai: Trir vé hai pt ta duoc

x++/x+1- (y+«/y2+1):3y- o x+VxX +1+3 =y +y +1+3

t

S =1 véi f(t) =+ +1+3". f(0) =l+=—=+3In3>0,VeR

= f(#) dong bién trén R. Bai vay f(x) =f(¥) © x =y thé vao pt thi nhat ta

duQC X+\/x2+1:3)‘<:>1:3"(«/x2+1_x),:, g(O) :g(x)
V’. X :3x x2+1'x . 'x :3xln3 x2+1_x +3x X _1]
6i g(x) =3 (1 ). ¢'x) =3'n3(Y/ )+ 3| 2=
[ 2 1
:3X( X +1-x) >0,Vx<€IR do /X2+1-x>OVém21
Vxt +1

Suy ra g(x) dong bién trén IR. Bai vay g(x) =g(0) & x =0
Vay hé phuong trinh c6 nghiém duy nhitx =y =0

In3-

’ o ‘ In(l+x)- In(1+y) =x-y 1)
Vi du 8. Giai hé phuong trinh {xz - 123y +20y” =0 )
Loi giai: DK: x>-1,y>-1

(1) ® In(l+x)- x =In(I+y)- y = f(x) =/ (y) véi

f(t) =In(1+¢)- t,t (- 1;+x)

') = L 1=t Spo 1 =0e (- L;+00) = f(¢) dong bién trén (- 1;0) va
1+¢ 1+1¢

nghich bién trén khoang (0;+o0)

TH 1. x,y€(- 1;0) hodc x,y €(0;+%) thi f(x) =f(y) ® x=y

Thé vao pt (2) ta dugc X =y =0 (khong thoa man)

TH 2. x€(- 1,0), y €(0;+%) hoidc nguoc lai thi xy<0= x*- 12xy+20y” >0

TH 3. xy =0 thi hé c6 nghiém x =y =0 Vay hé c6 nghiém duy nhat x =y =0

Vi du 9. Giai h¢ phuong trinh {Eix—l; ;/y; =1-x

Loi giai:
Diéu kién:
x-1=0 x =1
(=4
y =0 y =0

Bién d6i tuong duong hé vé dang:



Jx-1-(x-1> =1-x°
(x-D* =y
Tt phuong trinh: Vx-1- (x- 1)* =1- x’
o x-1=-x+x2-2x+2 (*)
Ta thdy ham s6 f(x) =Vx- 1 13 ham dong bién trén [1,+0)
Xét ham sb g(x) =-x* +x> - 2x+2
e Mién x4c dinh: D =[1,+)
e Pao hiam g’ =-3x"+2x-2<0 vxe D
Suy ra ham s6 nghich bién
Tir (*) ta thiy x =1 12 nghiém cua phuong trinh va d6 13 nghiém duy nhat
Vay h¢ c¢6 nghiém (1.0)
X’ +3x-3+In(x” - x+1) =y
Vi du 10. Giai hé phuong trinh 17’ +3y-3+In(y* - y+1) =z
2> +3z-3+In(z” - z+1) =x
Loi giai:
Xét ham s f () =¢> +3t- 3+1In(* - 1 +1)
f(x) =y
Lac d6 h¢ co dang /() ==
f(2) =x
e Mién x4c dinh: D =R
o Dao ham:f'(x) =3¢" +3 +#\/ﬁ >0 Vx€R Suy ra ham s6 dong bién
trén D
Ta gia st (x.».2) 1a nghiém cta hé va x =max{x,y,z| khi d6 ta suy ra:
y=r@zf(y)=z=z=f(y)=2f(2) =x
Vay x =y =z2xe x=y =z Thay vao hé ta c6: x’ +3x- 3+In(x’ - x+1) =x
e x’ +2x-3+In(x’ - x+1) =0
Ta thay x =1 12 nghiém duy nhat ctia phuong trinh (vi VT la dong bién )
Vay x=y=z=1 la nghiém cua h¢
Bai tap twong tuw
Bai 1. Giai h¢ phuong trinh L/\/%:Z\/«/% _:33:/@

Loi giai:
biéu kién:

x =0

y =0
Bién ddi he V3+x? +24x =3+4fy

i€n do1 he 2
" 13+ 4x =\3+y° +2\/;

Cong vé theo vé ta cO: V3+x* +3Jx +3 =347 +3/y+3  (¥)
Xét ham sO (1) =vV3+¢> +3Jr +3



e Mién xac dinh: D =[1.+)

\ ] t 3
o Daoham:f(t)=ﬁ+ﬁ+1>o Vxe D
+

Suy ra ham sb dong bién
Tu (*)tacd /() =f(y) = x =y
Lac do: v3+x® +x =3
* VT la ham s6 ham tang
¢ VP la ham hang
* Tathay x =1 1a nghiém
Suy ra phuong trinh c6 nghiém x =1 1a nghiém duy nhat
Vay hé c6 nghiém @ 1)
Bai 2. Giai h¢ phuong trinh:

X3 (432 +D)+2(x2 +1)/x =6

)(2_,\)(2+21/4y2 +1 :,\‘+\/)r2 +1 (2)

Loi giai:
Diéukién x >0 .
Ta c6 x = 0 khong théa man hé phuong trinh nén x>0
Vi diédu kién tir hé suy ra

X+ V2 +1>0 2xX’y(2+2 J4r’+1)>02 y>0
Chia hai vé cua phuong trinh thir 2 ctia hé cho x* ta dugc
2y +2yV@ +1 =+ JCP 41 (3)

Xétham x4 f(t) = t+tJ2+1 trén (0;+ ©);

t2
5 £(t) = 1+ VE+l+—n > Vot >
Taco f’(t) 1 T 0, t>0

= f(t) déng bién trén khoang (0 ; + ®)
Do d6 (3)c6 nghiém khi va chi khi 2y = %

Thé 2y = % vao (2) ta duge x> +x +2(x>+ 1)vx =6 (4) Ta co vé trai cua

(4) 12 ham s6 dong bién trén khoang (0 ; + ®) nén x = 1 1a nghiém duy nhét
cua (4).

Vay (x;y) = (1; l) 1a nghiém duy nhat ctia hé phuong trinh d cho.
Bai 3. Giai h¢ phuong trinh sau

Yy-2(x-1)*+1=0

{ 22X L2 (x4 y)[x+y- (2x- ¥)[2x- ¥

(Dé thi chan hoc sinh giéi Thanh Héa ndm 2011- 2012)
Loi giai:



Piéu kién: x+ty 20; 2x—y 20

Ta c6 phuong trinh (1) cta hé tuong duong voi
20 42X —y)V2x- v =20 4 (x +y) Jx+y
Phuong trinh nay c6 dang  f(2x-y) = f(x+y) (*)
Xét ham s6 f(t) =2' +tv¢ voi V t20
Taco: f°(t) >0 V t >0 Nén ham so f(t) luon dong bién trén [0 ; + ®)

Néntur (*)taco2x —y=x+y hay x =2y
Thé vao phuong trinh (2) ctia hé ta duge /v +1=22y- 1" (3)
bat iy=2t— 1. Khi d6 pt (3) tré thanh

t=2y-1)°

y=2t-1)°
Trir ting vé twong tng cac pt c{a hé ta dugc t=y
(Do 22y -1) * + 22y - 1)(2t-1) + 2(2t-1)* + 1>0 voi Vi)
Thét=yvaohétadugc y=Qy—1)> ® 8y’ -12y*+5y—1=0

@ (y=1)(8y*-4y+1)=0® y=1 = x=2 thoa min diéu kién.
Vay hé phuong trinh c6 nghiém duy nhét (x;y) = (2;1)
Bai 4. Giai h¢ phuong trinh

lxy+2 =pVx’ +2

(voi X,y € R)
P2 +2(x +1DVX? +2x +3 =2x% - 4x.

Loi giai:

bKXP:x € R, y€ R

2

VxP+2-x

& y=vx>+2 +x (1). Thé vao phwong trinh thir hai trong hé, ta c6 :
2
(\/x2 +2 +x) +2(x +DVx* +2x+3 =2x" - 4x

Tacd Xy+2 =y X +2 e y(\/x2+2— x):2<:> y =

o l+xvx?+2+2x+Ge+DVx? +2x+3 =0.

1+4Ge+1) +2] =(-0)|1+Cx) +2

Xeét ham s /(1) =t(1+3F +2) véi tER.

o (x+1)

*)

2

Ta c6 [f'(6)=1+N2+2+ >0,ViER= f(¢) dong

2 +2
bién trénR .
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1
Mat khac, phuong trinh (*) co dang f(x+1) =f(-x) = x+1 =-x < x =- 5
1
Thay x =- 5 vao (1) ta tim dugc ¥ =1.
=1
Vay hé da cho c6 nghiém la 2
y =1.
3.2.2. N(f)i’dung 2 Xay dung hé phwong trinh dwoc giai bing phuwong
phap ham so

Pé nam duoc ki thuat sang tao hé phuong trinh, hoc sinh can phal dugc rén

luyén nhuan nhuyén cac ki ning nhu: thém-bdt, quy la vé quen,..

~ Vidu 1. Xét ham s0: f(x)=t"+t, c6 £()=3t*+1>0, ¥/€R nén ham s f(t)
dong bién trénR .
Ta co:

S x) =xx +/x =(x + 1.
Fy+2)=(y+2Jy+2 +y+2 =(y+3)y+2.

Ta c6 phuong trinh
(x+DVx =(y+3)y +2 = f(Jx) =f(\[y +2)| |
o Jx Z\/yT2 o X =y+2.
=3=y=1
Két hop véi mot phuong trinh khac nhéan (x,y)=(3,1) 12 nghiém, chang han
phuong trinh:
3 re 248 2 =0
Ta co hé
(x+Dx =(y+3)Jy+2(1)
Jy+3-Jx-2+8- % =0(2)
~ Nhu vay dé giai phuong trinh (1), ta xet ham sO f(t)7=t3+t, chirng minh ham
s0 y=f(t) dong bién trénR . Bién d61 phuong trinh (1) dé dugc: x=y+2.
Thé vao pt(2) ta duogc:
Jx#l-Jx-2+8- x> =0
o Jx+1-2+1-Jx-2+9- x> =0

x-3 x-3
= + - (x-3)(x+3)=0
Vx+1+42 1++/x-2 ( X )
x =3

< 1 N 1
Jx+1+2 1++/x-2
Xet PT (3). Voi x22 thi VT<3/2,VP>5. Vay phuong trinh (3) v6 nghiém.
Vay hé c6 nghiém duy nhat (x,y)=(3,1).

=x+3(3)
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* P& lam cho bai toan trd nén khé hon ta xét ham sd f(t) voi biéu thirc theo
t phuc tap hon, chang han:
f(2x+1)=(2x+1)’+(2x+1)=8x>+12x*+6x+1+2x+1=8x>+12x*+8x+2
=2(4x*+6x7+4x+1).
F2y+3) =Qy+3)2y +3 + 2y +3 =(2y+4)/2y +3.
Tur do ta co Pt:
4%° +6x7 +4x+1 =(y+2) 2y +3
= [(Qu+]) =f(J2x+3)
o y=2x>+2x-1
Cho x=1, y=3
Két hop voi mot phuong trinh khac nhan (x,y)=(3,1) 1a nghiém, chang han
phuong trinh:
Y- xJy+6-6x"+6=0
4% +6x% +dx +1=(y+2),2y +3

Ta c6 h¢: (I1)
Y- xJy+6-6x>+6=0

Nhu vay dé giai h¢ phuong trinh (II), ta xét ham sO f(t)y= =t’+t, chirng minh ham s6
y=1(t) dong bién trén R . Bién d6i phuong trinh dau dé dugc: y=2x>+2x-1.
Thé vao pt sau ta dugc:

2x24+2x-1- x\2x* +2x+5- 6x>+6 =0
o 22X +2x+5- x2x* +2x+5- 6x2 =0

=1
2x? +2x+5 =3x

> < 1-\/11
N2x“+2x+5 =-2x X =
1- \/

(=4

Vay h¢ ¢6 2 nghiém (1;3) va (

2,/11)

Vi du 2. Ta xét ham sb khac, chang han ta xét ham s
S@) St AN +4), f1() =2+ +4 +

Suy ra f(t) dong bién trén R.
Ta co:

f(2x) =2x(2 +N4x +4) =4x +4x/x" +1
fQ2y+1) =Qy+D2++/(2y +1)> +4)
=4y +2+ 2y +1)J4y> +4y+5

Twr do ta c6 phuong trinh: 2x=2y+1

Cho x=1/2 thi y=0.

Két hop véi mot phuong trinh khac nhan (1/2;0) 1a nghiém, chang han PT:
2x+3+32y+1-3=0

>0,VteR

J_‘
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Ta cO hé:

Adx +4x\x" +1 =4y +2+ 2y +1)\/4)" +4y +5

V2x+3+32y+1-3=0

(I1D)

Nhu vay dé giai hé phuong trinh (IIT), ta xét ham s6

2

(1) =tQ+P +4), (1) 22+ +4+—— >0, Y€ R ham s& v=f(t) ddne bi
A A Jrea , ham s0 y=f(t) dong bién

trén R . Bién d6i phuong trinh dau dé duoc: 2x=2y+1.
Thé vao pt sau ta dugc:
V2x+3-2+32x-1=0

2x-1 2x-1

= + =0
N2x+3+2  3ax? +32x +1
o x=—= y=0.

Vay hé c6 nghiém duy nhat (1/2;0)

* P& lam cho bai toan trd nén khé hon ta xét ham s f(t) voi biéu thirc theo t
phuc tap hon, chang han:
=t [ Len =L Lvar) =L @esvivan),

X X X X X

X
F(29) =22 +J4y* +4) =dy +4yy* +1
= O =r@y e L=y
X X

Cho x=1 suy ra y=1/2 7
Két hop v61 mot phuong trinh khac nhan x=1, y=1/2 lam nghi¢m, chang han
phuong trinh:

2+ 2x- 14— |Lo1 =0
2y \y

Ta c6 hé:

-2x2+2x-1+L l-1=0
2y\y (IV)

2x +1+4x - dx’yyy> +1 =0

Nhu vay dé giai hé phuong trinh (IV), ta xét ham s
2
F(0) =@+ ), £ =24+ 4+
" +4
trén R. Bié'n‘ d6i phuong trinh sau dé duoc: 1/x=2y.
Thé vao pt dau ta duoc:

>0, V1€ R ham s6 y=f(t) dong bién
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“2x% +2x- 1+ xy/2x- 1 =0

© 2x- 1+xy2x- 1- 2x* =0
J2x-1=x
\/2)6—':'2)6

1

S x=1= y ==

(=4

Vay hé c6 nghiém duy nhat (x;y)=(1;1/2)

Vi du 3. Sau day ta s& xay dung hé phuong trinh giai duoc bang phuong phap
ham s6 ma phai két hop ca hai phuong trinh trong hé.
Pau tién ta sé xay dung hé phuong trinh giai duoc bang cach chi nhan mot
phuong trinh cta h¢ voi hang s6 va két hop véi phuong trinh con lai. Chang han
ta xét ham sb f(t)= t*+3t c6 £(1)=3+3>0 Y/€R nén ham sb f(t) déng bién trén
IR.
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) (1) hay 2x+1=y+2 (2).
Cho x=1 thi y=1.
Twr do ta xét hé phuong trinh
4x’ +6x° - 3y° - 3y-4 =
T W)
1 +9y- 12x+2 =0
Dé giai hé trén ta ldy phuong trinh dau nhan 2 trir di phuong trinh sau va
bién d6i dé dua vé phuong trinh dang (1), v6i f(t)= 43t c6 £(t)=3t*+3>0 V/€R
nén ham sb f(t) dong bién trén IRKhi déta co y=2x-1. Thay vao phuong trinh
dau ciia hé ta c6 x=1, suy ra y=1.
* By gio ta s& xdy dung hé phuong trinh giai bang cach nhan ca hai phuong
trinh ciia hé v6i hang s6 va két hop hai phuong trinh méi lai v6i nhau.
Chang han ta xét ham s f(t)=t+t co £(t)=3t>+1>0 V7€ R nén ham s f(t) dong
bién trén R.
Ta co:
f(2x-1)=(2x-1)*+(2x-1)=8x7-12x*+8x-2;
f(3y-2)=(3y-2)*+(3y-2)=27y’-54y*+39y-10.
Khi do
f(2x-1)=t(3y-2)
hay 8x’-12x+8x-2=27y>-54y*+39y-10 (1)
Chon x=1, y=1.
Khi d6 ta bién doi PT (1) sao cho hai vé cua PT (1) bang nhau khi thay cip sb
(1,1) vao, chang han ta c6 thé bién doi nhu sau:

()= 8x* +8x-12y- 4=27y - 54y* + 27y +12x* - 12,
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Tu dotacohé:

4x° +4x- 6y- 2 =0(3)

4x" +9y-18y* +9y - 4 =0(4)

Dé giai hé phuong trinh trén , ta ldy PT (3) nhan 2 trir PT (4) nhan véi 3 ta

dugc PT (2), bién doi PT (2) vé PT(1). , ‘ ’
Xét ham so f(t)=t*+t c6 £(t)=3t"+1>0 V7€ R nén ham s6 f(t) dong bién trén R.
Nén PT (1) suy ra f(2x-1)=f(3y-2) hay 2x-1=3y-2
Thé vao PT (3) ta dugc x=1,y=1 1a nghiém cua h¢.

Bai tap dé nghi
y- x+1+2 =Jx+1+/2- x
2x° - ¥’ +x*y* =2xy- 3x° +3y

Jx+9+.[y-7 =4
y
Sy 9 +x-7 =4

Bai toan 1: Giai hé phuong trinh: {
Bai toan 2: Giai hé phuong trinh

Bai toan 3: Giai h¢ phuong trinh: 1 x

: et . 2" =y+l
Bai toan 4: Giai h¢ phuong trinh: |
27 =x+1
Jx-2-y-1=27-x
Bai toan 5: Giai h¢ phuong trinh: ; y
(x-2)" +1=y

Bai toan 6: Giai h¢ phuong trinh:
x*+5y*-6=0

\/x2+x+\/_x2-x+4—x2-x+4_ \/E =m
1++-x7- x+4 1+\/-y2-y+4

(/x? +]+x)(\/y2+l+y) =1

4x+2 +4/22-3x =7 +8 .

- P 437 3x- 2=0

x441- 27 - 342y y? =0

J2x2 47 - 2y +1=0

(3- XN2- x- 2y2y- 1 =0

x°- y*+2x* - 9y” - 33 =29y

V2x+3+x =y

Bai toan 7: Giai hé phuong trinh: k

Bai toan 8: Giai h¢ phuong trinh: ;

Bai toan 9: Giai h¢ phuong trinh: |

Bai toan 10: Giai h¢ phuong trinh: 1
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Bai toan 11: Giai hé phuong trinh: |

Bai toan 12: Giai h¢ phuong trinh: 1
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C. THUC NGHIEM SU PHAM
1. T6 chirc thwe nghiém
T chtre thuc nghiém tai truong THPT Lé Viét Tao, huyén Hoﬁng Hoa gé)m:
* Lop thuc nghiém: 12A
e Loép ddi chung: 12B
Trinh dd hai 16p twvong duong nhau, 16p 12B c6 40 hoc sinh, 16p 12A c6 38

hoc sinh. Thoi gian tién hanh thuc nghi¢m tur thang 09 ndm 2014 dén thang 01
nam 2015.
2. Két qua thue nghiém
Hoat dong hoc tap ctia hoc sinh nhin chung dién ra kha s6i ndi khong gay
cam giac ap dat. Viéc st dung céac bién phdp nhan dugc sy hing th ctia hoc
sinh trong giai toan va hoc toan.

Két qua kiém tra

iém SH
) 1 2 3 4 5 6 7 8 9 10 ..
Lop bai

TN(2A) | 0| 0 | 1 | 3|5 | 6| 8| 8|6 | 3| 40

PC(12B) | 0 | 3 | 4 | 6 | 5|5 | 7|5 2| 1] 38

3. Két qua

Két qua 16p thye nghiém c6 36/40 (chiém90%) dat trung binh tré 1én, trong
dé c6 27/40 (chiém 62,5%) dat kha gioi.

Lop C,I(A')i chimg c6 25/38 (chiém 65,8%) dat trung binh tré 1én, trong dé c6
15/38 (chiém 39,4%) dat kha gioi.

D. KET LUAN VA KIEN NGHI

Trén day 13 nhitng giai phap ma t6i duc rat duge trong sudt qua trinh giang
day tai truong THPT.

Bén canh viéc rén ki nang giai h¢ theo phuong phéap xét tinh don diéu cua
ham s0, hoc sinh con dugc thuc hanh cach xay dung mot bai toan (tu minh tim
ra cac dé bai & muc do kho, dé khac nhau) . Diéu nay khién cac em tré nén ty tin
hon khi diing trudc mot bai toan gidi hé phuong trinh du 1a rat phuc tap, hon ntra
con kich thich tu duy sang tao, kha nang khai quat hoa...

1. Két qua

Sau khi thue hién dé tai, cac em hoc sinh da co dugec:

- Co thém mot phuong phap dé giai hé¢ phuong trinh bang st dung tinh
don diéu ctia ham s6, hinh thanh va thuan thuc k¥ ning giai toan va tir d6 biét so
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sanh vai cach giai cu thé cua timg loai (dai sb, luong giac, mil, logarit) dé tim ra
nhirng vu diém nod1 bat cua phuong phap ham nay;

- Tu duy logic, sang tao, hé thong va khai quat hoa. Trén co sd d6 cic em
c6 dugc mét phuong phép tu duy khoa hoc cho nhom déi tugng hoc sinh trung
binh - kha tr¢ 1€n;

- Tich cyc chu dong va sy hing thu hoc tap néi dung nay cua moi dbi
tuwong hoc sinh, tir d6 tao dong luc va niém tin vao ban thin dé cac em ty tin hoc
bo mon Toan .

Két qua kha quan cua viéc thuc hién dé tai trong nim hoc qua c6 y nghia
to 16n tao dong luc va niém tin cho to6i tiép tuc thyc hién dé tai trong nhitng nam
hoc ti€p theo.

2. Kién nghi
Sau khi thue hién dé tai, ngoai nhirng vu diém va két qua cua dé tai da trinh bay
& trén, to61 nhan thay viéc thuc hi¢n dé tai sé hiéu qua hon néu moét s6 van dé sau
dugc quan tam:

- Mt s6 hoc sinh con chua thanh thao k¥ nang tinh dao ham ham s6. Do
do, cac thay co gido khi gidng day can hudng dan cho hoc sinh tinh dao ham,
tim cyc tri ,mi€n gia tri cua ham s6 mdt cach thanh thao.

- Pé tai khai quat mot cach giai phd bién nhit cho cac hé phuong trinh
thudc nhiéu dang khac nhau nhung khong c6 nghia la tri€t ti€u tat ca cac cach
giai khac trong truong hop cu thé. Do do, doi hoi cac thay c¢6 khi &p dung can
coi trong tinh wu viét cua dé tai doi voi nhiing bai tdp ma 4p dung theo cach
khac gdp khé khan dé tao dugc hirng thu va tinh chu dong tich cuc cho céc em.

Mic du cb ging tim toi, nghién ctru song chic chan con nhiéu han ché. To6i
rat mong nhan duogc su gop y chan thanh ctia quy thay c6 va dong nghiép. Toi
xin chan thanh cam on.

XAC NHAN CUA THU TRUONG | Thanh Héa, ngay 20 thing 5 nam 2015

PON VI

Toi xin cam doan ddy la SKKN cua minh

viét, khong sao chép néi dung ciia ngieoi
khac.

Luu Thi Huong
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