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1. MO DAU
1. Ly do chgn deé tai

Bai todn phuong trinh, bat phuong trinh, hé phuong trinh vén di 1a mot
ndi dung quan trong trong chuong trinh giang day mén Toan & cap Trung hoc
pho thong néi chung ciing nhu dénh gia nang lyc hoc sinh trong mdi ky thi néi
riéng.

Céc bai toan thudc dang nay doi hoi hoc sinh can tu duy theo nhiéu huong
khac nhau, st dung cac phuong phap khac nhau dé c6 thé tim duoc mau chot
ctia van d&, mot trong cac hudng do6 1a hudng tiép can bai toan bang may tinh
cam tay (MTCT).

Véi nhitng két qua da dat dugc, dac bi¢t khoa 2012 - 2015 vira tbt nghi¢p
t61 thay tiép can bai toan giai phuong trinh vo ty baing MTCT dam bao tinh hién
dai, tng dung duoc khoa hoc cong nghé, phat tién nang luc tu duy cua hoc sinh
va dat dugc hiéu qua rd rét. Voi kinh nghiém duc két duoc tr thyue tién giang
day va hoc héi dong nghiép t61 manh dan chon dé tai: "Mot so kinh nghiém vin
dung mdy tinh cam tay dé giai mét I6p cdc phwong trinh vé 1" 1am dé tai sang
kién kinh nghiém cta nam hoc 2015 - 2016.

Piém méi trong dé tai sang kién kinh nghiém lan nay la: Quan diém tiép
can bai toan giai phuong trinh bang MTCT va kinh nghiém van dung MTCT de
tach nhan tir va dic biét 13 hé thong bai tdp day du, da dang duoc phan theo sd
nghiém va tinh chat nghiém cta phuong trinh. V&i muc dich chia sé bdt nhimng
kho khin véi cac hoc tro. R4t mong nhan dugc nhiéu ¥ kién dong gop, sé chia
ctia cc thiy cd, cac ban dong nghiép va cac doc gia dé dé tai ap dung c6 hiéu
qua trong day hoc vé giai cac phuong trinh vo ty.

2. Muc dich nghién ciru

Trong gidi han cta mot sang kién kinh nghiém t6i xin trinh bay kinh
nghiém cta minh duoc dtc két trong qua trinh giang day cho hoc sinh chuan bj
thi THPT Quéc Gia va giai quyét nhimg vudng méic cua cac em vudng phai
trong qua trinh tiép can bai toan giai phuong trinh. T6i khong c6 tham vong gitip
hoc sinh giai dugc tit ca cac phuong trinh ma chi mong mubn trang bi thém cho
cac em mot cach nhin, mot phuong phap, mot hudng tu duy... tir d6 dé cac em
c6 thé tu tin hon khi tiép can cac bai toan giai phuong trinh v6 ty. Hy vong day
12 mot tai liéu hiru ich cho cac em hoc tap va cac thay co tham khao.

3. Pdi twong nghién ciru

Trong céac ky thi hoc sinh gidi va ky thi trung hoc phd théng ¢ giai doan
hién nay phuong trinh, bt phuong trinh va hé¢ phuong trinh ¢6 vi tri déac biét
quan trong, do thuong la cau tong hop nhiéu kién thirc, phan loai d6i tuong.
Chia khoa giai quyet t6t bai toan giai phuong trinh, bat phuong trinh va hé
phuong trinh 13 giai tot cac bai toan phuong trinh vo ty. Mit khac d6i véi mot
phuong trinh hau nhu luc ndo cling ¢6 nghiém, MTCT la cong cu hitu ich dé tim
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ra nghiém cua phuong trinh. Vi vay, MTCT c¢6 vai tro quan trong trong viée tim
ra nghiém, dinh ra hudng gidi phuong trinh, bat phuong trinh va hé¢ phuong
trinh.

Trong giai doan hién nay MTCT dang la mot cong cu, phuong tién hiru
ich cho nhiéu hoc sinh va hau nhu mdi hoc sinh trung hoc déu c6 mét chiée may
tinh cam tay. Vi vay lam sao dé khai thac duoc cac thé manh cuia MTCT vao
viée giai quyét cac bai toan va phat trién ning lyc tu duy 1a mot nhiém vy quan
trong ctia cac thay, cac cd ma dic biét 1a cac thay co giang day bo mon Toan.

Bén canh d6 nghién ciru ciia SKKN 1a tiép can bai toan giai phuong trinh
vo ty bﬁng MTCT va chia s¢ mét sb kinh nghiém van dung MTCT nham thao g0
mot phan kho khin cho céac thiy ¢6 va cac em hoc sinh khi tiép can cac bai toan
vé giai phuong trinh.

4. Phuwong phap nghién ctru

Xay dung co s¢ ly luan, tom luge cac kién thirc co ban, xay dung h¢
thong bai tap va td chure trién khai thyc hién.

Kiém tra, danh gia va duc rut cac kinh nghiém thu dugc tir thuc tién giang
day, bao cdo chuyén mon & td, tranh thu cic ¥ kién dong gép cua to chuyén
mon, dugc té chuyén moén danh gia cao tir d6 bd sung dé co s¢ 1y luan hoan
thién va t6 chuc trién khai ap dung.

II. NOI DUNG SANG KIEN KINH NGHIEM
1. Co s& 1y luén ciia sang kién kinh nghié¢m.

Muc tiéu cua giao duc phai ldy nguoi hoc 1am trung tam, khoi ddy dam
mé, hung thu va khat vong cia hoc sinh. Phai dao tao nhiing con ngudi lao dong
tu chu, sang tao, c6 nang luc gidi quyet cac van dé thuong gap.

Phai d6i méi phuong phap gido duc, ap dung cac thanh tyu cua khoa hoc
va cong nghé khic phuc 16i truyén thu mot chiéu, rén luyén thanh nép tu duy
sang tao cua nguoi hoc.

Trong cadc muc ti€éu cua bo moén Toan, muc ti€u phat trién nang luc tu duy
dugc dat 1én hang dau.

Pé lam dugc nhimg muyc tiéu trén vai tro cua nguoi thay, nguoi co 1a vo
cling quan trong. MAi thiy gido, cd gido phai khong ngimng hoc hoi dé nang cao
trinh d6 chuyén mon, thyc su tan tuy, tim huyét voi hoc tro, khong ngimg doi
mai1 phuong phap va tim toi cac phuong phap maoi.

2. Thue trang cilia van dé

Phuong trinh 1a mét ndi dung rat quan trong va da dang nhung trong
chuong trinh Toan THPT cac em chi dugc ti€p can & lop 10 voi thoi lugng
khoang 10 tiet. V61 thoi lugng d6 gido vién khong theé truyén tai hét cho cac em



hoc sinh céc ki nang va phuong phap giai cac dang phuong trinh va dac biét 1a
phuong trinh vo ty.

Trong céc ki thi hoc sinh gidi va THPT thi cau giai phuong trinh, giai hé
phuong trinh, giai bat phuong trinh 1a mot trong nhitng ciu thudc dién phan loai
thi sinh. Vi vay d6 1a cic cau hoi mang tinh tong hop gy rat nhiéu kho khin cho
hoc sinh ngay ca nhitng hoc sinh ¢6 hoc luc gioéi.

Mot thue té 1a da s cac hoc sinh lo sg cac bai toan vé gidi phuong trinh,
bat phuong trinh, hé phuong trinh trong cac dé thi ndi chung va dé thi THPT
Quoéc gia noi riéng. Theo thong ké thi co toi hon 90% cac em bo cau phuong
trinh, bt phuong trinh va hé trong cac de thi thar THPT Quéc gia ciing nhu dé
thi chinh thitc THPT Qudc Gia va thuc té chi c6 khoang 5% cac em 1am tbt cu
nay.

Mit khac khong it cac thay co khi day Ve phuong trinh, bat phuong trinh,
h¢ phuong trinh con str dung phuong phap truyén théng ma it quan tim dén viéc
tmg dung MTCT dé phat hién va giai quyét bai toan.

Pa sb hoc sinh c6 va sir dung may tinh Casio fx - 570VN plus mét cach
thanh thao. Pay la di€ém manh cua hoc sinh ma thay c6 chua khai thac dung
muc.

Trong qua trinh giang day, qua cac tiét du 210, qua trao d6i chuyén mén
to1 thay it thay c6 Gmg dung MTCT dé hudéng dan hoc sinh giai phuong trinh
mot cach day du, hé thong.

Chua c¢6 mot tai liéu nao chinh thong, bai ban dé cac thay ¢ va cac em
hoc sinh tham khao va thuc hanh.

3. Giai phap to chirc thue hién
3.1 Mpt sé kién thirc co bén.

1°) Néu phuong trinh f(x) = 0 ¢c6 mot nghiém don x = X, thi ta phén tich
f(x) dugc vé dang: f(x) = (x - Xo)g(x) trong d6 & (x,)#0;

Tw do suy ra:

Néu phuong trinh f(x) = 0 c6 mot nghiém don x = x, thi f (x,)=0
va f'(x,) =0,

2% Néu phuong trinh f(x) = 0 ¢6 nghiém x = X, bdi bac n thi ta phan tich
f(x) vé dang f(x) = (x - X0)"g(x), (n€N,n>2) trong d6 g(x,)#0 .

Tw do suy ra:

a) Néu phuong trinh f(x) = 0 nghiém x = xo bdi bac 2 thi f(x,) =0,
£'(x,) =0 va /"(x,) #0;



b) Néu phuong trinh f(x) = 0 nghiém x = x, bdi bac 3 thi f(x,) =0,
£'Gx,)=0, £"(x)=0 va f©(,)#0...
3% Trén may tinh cam tay Casio fx - 570VN PLUS ta van dung mot sb
chtrc ndng co ban sau:

a) T6 hop phim: SHIFT CALC (chttc ning SOLVE) - & do tim
nghiém cua phuong trinh.

m}
b) T hop phim: SHIF jﬂ (chtrc nang tinh dao ham tai mot diém
O
d
—
dx )
¢) T6 hop phim: SHIF RCL (chirc ning STO) - gan gia tri vao...

Luu y: Trong khuon kho ciia SKKN t6i khong tap trung nhiéu dén quy trinh
bam phim ma chi thuc sy quan tam dén thuat giai cia bai toan.

3.2 Phwong trinh vo ty co6 mgt nghiém don
Phwong phap chung:
- Dung churc nang SOLVE dé tim nghiém x, cua phuwong trinh f(X) =0

d c
- Dung churc nang d—ﬂ tinh dao ham tai xy dé khang dinh nghiém don;
RS

- Tdch dé nhan lién hop.

a) Déi véi nghiém hiru ty don x = xo thi ta phdn tich dé sau khi
nhan lién hop xudt hién nhéan tir (x- xo). Mire d wu tién tuan tr la can cia
biéu thitc bdc nhat (thuong thém, bét hang s6); dén biéu thirc con lai la can ciia
biéu thure bac cao va da thuee...

b Doi véi nghiém vé ty thi né sé la nghiém cia mét phirong trinh
bdc hai, néu da la nghiém cua phuong trinh bdc hai thi sé la nghiém cua
phuong trinh vé ty dang ax +b =c\/ px + q (*). Khi do thay nghiém x, vao (*) tw
do ta suyraa, bva c.

Dé lam quen vdi phwong phdp nay ta xét vi du dau tién

Vi du 1. Giai phuong trinh «/2x +3 - /13- 3x +2x+5 =0 (*)

Phén tich: ‘
- Nhap phuong trinh vao may tinh, dung chirc nang SOLVE lan luot voi x
= -1, x =0... cho ta nghiém duy nhat x = -1.



#0 nén x = -1 la nghiém don
x=1

cua phwong trinh. ’
- Vi biéu thirc dudi can la bac nhat nén ta wu tien tach, nhom lien quan
dén hai can truoc (thém, bot hang so) va phdan con lai la cua da thic.
- Cy thé thay x = -1 vao hai can ta dwoc: 2x+3 =1 va /13- 3x =4
day la co sé dé ta tdch va phan tich bai todn.
313
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~Taco (*)e (V2x+3-1)+(4- V13- 3x)+2x+2 =0
2(x +1) . 3(x+1)

=
V2x+3+1 4+4/13- 3x

= (x+1)L 2 =0

NREHR 1 by ﬁ"ﬂ\ﬁwu ﬁxu un

>0, Y] - “3}
2'3

Giai: - DK: x€

+2(x+1)=0

= x=-1
- Két luéin: Phuong trinh ¢6 mot nghiém x = -1

Nhan xét:

- O'vi du dau tién nay cé rat nhiéu cach gidi nhung ré rang cdch gidi trén
théit don gidn, dé hzéu dé vin dung...tao cam gidc himg thii, t6 mo dé cic em
budc vdo cdc vi du tiép theo.

- O vi du ndy ta ciing thdy viéc nham tim nghiém x = -1 va viéc khang
dinh phwong trinh c6 nghiém don x = -1 la hoan toan thao tac bang may tinh
cam tay vica nhanh, don gian, dé hiéu...ttir 36 dinh heéng gidi quyét bai todn.
MTCT sé con dong vai tro quan trong hon nita khi bai todan phirc tap hon va dac
biét nghiém khong con "dep" nita.

- Tir ddy ta c6 thé phat trién bdi todn theo hai hurdng thir nhat la ting bdc
cua can va phiec tap cua phuwong trinh; hwong thir hai la phuwong trinh co mot
nghiém va nghiém vo ty.

Vi du 2. Giai phuong trinh 3vx* +4x +/x +6 + x> =x +16 (¥)

Phén tich:
- Nhdp phiwrong trinh vao may tinh, dung chirc nang SOLVE lan lwot voi x
=0, x =1... cho ta nghiém duy nhdt x = 2.

- Ta c6 di(?ax/x3 +4x +yx+6+x° - x- 16)
X x=2

don cua phuong trinh.
- Thay x =2 vao hai can ta co: +) Jx+6 =2

#0 nén x = 2 la nghiém




) NxX +4x =4 =2x =x+2...
Trong bai nay ta lya chon phép phan tich \Jx* +4x =x +2 la "tét" nhdt.
Trén co so do ta giai bai toan nhu sau
Gidi: - bK: x =0

_Khi do (*)= 3{\/x3+4x- (x+2)] +(x+6-2)+x2+2x-8=0

3(x'- x*- 4) x-2 —
- \/X3+4x +(x+2)+§/x+6 +2+(x- 2)(x +4) =0
’:’(X-Z) 3(x +x+2) +(x+4)

\/x+4x+(x 8 ﬁ“nuunum

>0, Vx>0
) e x =2
- Két luan: Phuong trinh c6 mot nghi¢ém x = 2

Vi du 3. Giai phuong trinh x*> =x+2++/3- x + \/; *)

Phan tich:

- Nhdp phwong trinh vao mdy tinh, ding chirc nang SOLVE lan lwot véi x
=2, x = 3 cho ta nghiém duy nhdt x = 2,618033989 gin vao A (SHIF RCL (-)
tire la 2,618033989 — A )

3-x-

~ #0 nén x ~ 2,618033989 la

nghiém don cua phuong trinh.
-Thay x =2,618033989 vao cac can ta duoc:
+) /3= x ~0,6180339887 ~x - 2
+) Jx ~1,618033989 ~ux - 1
Trén co so do ta giai bai toan nhu sau
3- x>0
Gidi: - DK: {x >0 e x€[2;3]

x'-x-220
“Tacs (*) = (x-2- V3= x)+ (k- 1- Vx )+ - 3w 4120
(x 2) - (3- x) (- 1) - x
x-2+3-x x-1++/x

x - 3x+1 x - 3x+1

= +
X- 2+\/3- X x- 1+\/;

+x°-3x+1=0

+x’-3x+1=0




o (x?-3x+1) + +1]=0

[9%)
|+
5 ;

o x'-3x+1=0 o x = >
- Két luéin: Phuong trinh c6 mot nghiém x =3 +2\/§ .

Vi du 4. Gidi phuong trinh x> +/x- 2x+2 =3x+1+/6x+2 (*)

Phén tich:

- Nhdp phwong trinh vao mdy tinh, ding chirc nang SOLVE lan lwot voi x
=3, x =4, x = 5... cho ta nghiém duy nhdt x ~ 4,236067977 gdn viao A (SHIF
RCL (-) tuc la 4,236067977 — A )

-Ta co: %(JC2 +4x-2x+2-3x-1- \/6x+2)| ~5,244678844 #0

x=A
nénx ~4,236067977 la nghiém don cua phwong trinh.
-Thay x =4,236067977 vao cdc can ta dwoc:

+) Jx- 2x+2 =1
+) VOx +2 ~5,236067977 ~x +1
Trén co so do ta giai bai toan nhu sau
6x+2 >0
Giai: - PK: o x=1+43

x-2x+2 =0

_Tacb (¥)
@(\/x-\/2x+2-1)+(x+1-\/6x+2)+x2-4x-1:()
- x-1-+2x+2 +(x+1)2-6x-2
Vx-2x+2 1 x+1+J6x+2
(x-1)-2x-2 xP-4x-1

(e Ve +1)(e- 1+42ve2) w+l+dors2

+(x*- 4x-1)=0

=

+(x*- 4x-1)=0

e (XFP-4x-1) ( I + I +1| =0

Vx-2x+2 +1)(x-1+«/2x+2) x+1++/6x+2

gooooooooooooooocoODoOoOdOoaon D0

>0.V.\'21+~.‘I"3-

o x'-4x-1=0

@x:2i\/§



- Két luan: Phuong trinh ¢6 mot nghiém x =2 + JE

Nhin xét:

RO rang qua ba vi du 2, 3 va 4 da khang dinh dvwoc vai tro quan trong
cua MTCT trong viéc giai phwong trinh vo ty. Giup hoc sinh tim duoc nghiém,
khang dinh dwoc nghiém don mot cach nhanh chong, don gidan, dé hiéu va giup
cho viéc tinh toan dinh hinh nhdn tw. Doi voi nhitng bai phwong trinh nghiém
xau néu khong co MTCT thi thuc sy la kho khan trong qua trinh dinh hinh loi
gidi.

Dé tiep tuc khai tdc’ cdac thé manh cua MTCT trong viéc giai mot so
phuwong trinh vo ty, ta di dén [op phuwong trinh thur hai la phwong trinh vo ty co
nghiém boi.

3.3 Phwong trinh vo ty co nghiém bgi
Phwong phap chung:

- Dung chirc nang SOLVE dé tim nghiém x, ciia phirong trinh F(x)=0;
d ? ?

- Dung churc nang d—ﬂ tinh dao ham tai x, dé khang dinh nghiém boi;
X

- Tdch dé nhan lién hop(ddi véi truong hop kép hitu ty )

a) Truwong hop nghiém bgi 2 (hay goi la nghiém kép)

+) Néu phuong trinh f(x) = 0 ¢6 nghiém x = x,bdi bdc 2 thi ta phan tich
fx) vé dang f(x) = (x - xo)’g(x), trong dé g(x,)#0 .

+) Néu phwong trinh f(x) = 0 nghiém x = xo béi bdc 2 thi F(x,)=0,

F1G)=0 v G20 hay: < FCO]| L =0 va <[ 1G]] #0

X=X X=X

+) Dé tim lién hop nghiém kép cho 1/ f(x) ta lam nhu sau:

=470

bat: i £ (x) =ax +b khi do: X

b=yf(x,)- ax,

X=X,

b) Truwong hop nghiém bji 3

+) Néu phuong trinh f(x) = 0 ¢6 nghiém x = x,bdi bdc 3 thi ta phan tich
f(x) vé dang f(x) = (x - xo)’g(x), trong dé & (x,) #0 .

+) Néu phuwong trinh f(x) = 0 nghiém x = xo bdi bdc 3 thi f(x0)=0,
£'G,)=0, £"(x,)=0 va f®(x,)#0 hay:
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d d . di .
f(x0)=0, E[f(x)] . =0, E[f (x)” 0 =0 va E[f (x)] #0

X =X

X=X

+) Dé tim lién hop nghiém boi 3 cho 1 f(x) ta lam nhu sau:

d | 7 (x)
dx _2n" [f(x)] "

di
pat: {[f () =ax’ +bx +c khi di: 1b = «/ f(x)]

c —,"/f(x - ax; - bx,

- Déi véi nghiém kép vo ty thi ta lam twong tu truong hop nghiém don
nhung nhan lién hop hai lan.

Dé lam quen véi phwong phdp nay ta xét cdc vi du sau

Vi du 5. Gidi phuong trinh x +4+/x +3 +2+/3- 2x =11 (*)

Phan tich:

- Nhdp phwong trinh vao mdy tinh, ding chirc nang SOLVE lan lwot véi x
=-3,x=-2,x=-1... cho ta nghiém duy nhat x = 1.

- Kiém tra tinh chat nghiém boi tai x = 1

+) Ta co: di(x+4x/x+ 3-2x-
X

2 2 =-2.125 #0
Vx+3 3-2x )|

Do do: x =1 la nghiém kép cua phwong trinh.
- Tim lién hop nghiém kép

+M“tkh’-il
) Mat khac: o

=1

4x +3
+) Gia st 4+/x +3 =ax +b khi do: dx[ ]

b=4J1+3-1=7
= 4Jx+3 =x+7

+) Tuong tu: 2+/3- 2x =-2x+4

il
2

Giai:
-PbK: x€&
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“Taco ()= (x+7- 4/x+3)+2[@- 0)- B-2x]| =
(x+7) -16(x+3) (2 x)-(@3- 2x)
x+7+4\/m (2 x)+m

x - 2x+1 x - 2x+1
+ =
x+7+40x+3 (- x)++/3-2x

@(x-l)Lxu+ﬁ’h4D/7D iR ;/7]

3
) o x =1
- Két luan: Phuong trinh c6 mot nghiém x = 1

>0, Vxe| -

Vi du 6. Giadi phuong trinh
- 2(x + D\VBx +10 =24/2x> +17x +35 - 14x- 38 (%)

Phén tich:
- Nhdp phwong trinh vao mdy tinh, ding chirc ndng SOLVE lan lwot véi x
=-3, x =-2,x =-1... cho ta nghiém duy nhat x = -2.
- Kiém tra tinh chat nghiém boi tai x = -2
+) Ta co:

di(f - 2(x +4)3x +10 - 2425 +17x +35 +14x+38)‘ =0
X

x=2

+) Mat khac:
3(x+4
| 26414~ 235410~ Coed) | dxel7
Bx+10 22 +17x+35
Do do: x = -2 la nghiém kép cua phuong trinh.
- Tim lién hop nghiém kép
+) Gid sir: 2J2x* +17x +35 =ax +b khi do:

#0

=3

x=2

0 =2 (22 +17x+35)
dx

b=2{2.(-2) +17.(-2)+35- 3.(-2) =12
= 272x* +17x +35 =3x +12
+) Tuwong tw: 2~/3x +1 =%x+7

- Do la co so cho cach giai sau

Giai:

12



-10
-PK: x>——
3

- Tacéd (*)
o 2[(3x+12)- 225 +17x+35] +(x+4)[(3x+14)- 4\/3x+10]
-(x* +4x+4)=0

. 2(x+2) . O(x+4)(x +2) )
Gx +12)+22x> +17x+35  GBx+14)+4/3x +10

2 Ox +36
+ -
|G +12)+242x7 +17x+35 Gx+14)+44/3x +10

: 2 6x +22 - 443x +10 |
= (x+2) - +
| Gx+12)+242x +17x+35  (Gx+14)+443x+10 |

5 2(Bre10-1)

+
Gx+12)+22x2 +17x+35 Gx+14)+43x+10
0000000000000 o0oo0oooDo0oo0DoOooA

>0, w;ﬁ

(x+2) =0

o (x+2)

1| =0

=0

o (x+2)

o x=-2
- Két ludn: Phuong trinh c6 mot nghiém x = - 2

Vi du 7. Giai phuong trinh E/9x2 +9x+9 + 23/6x2 +2 =3x+4 ()
(Dua theo dé thi HSG 16p 12 Tinh Thanh Hoéa 2015 - 2016)
Phan tich:

- Nhép phwong trinh vao may tinh, dung chirc nang SOLVE lan lwot véi x
=-1,x=0,x=1... cho ta nghiém duy nhdat x = 1.

_ Kiém tra tinh chat nghiém boi tai x = 1

+) Ta co:
i(\3/9x2 +9x+9 +2€/6x2 +2-3x- 4) =0
dx x=
+) Mat khac:
d 6x +3 8x

)= 2 + > 3 =0
dx {/(9x2 +9x+9) {/(6x2 +2)

x=

13



6 2(6x +3) 8 64x

zz) #(
dx
9 9x+9 9 9x+9 6 2 6 2
\/(x+x+) \/(x+x+) \/(x+) \/(x+) .
Do do: x =1 la nghiém boi ba cua phwong trinh (*)
- Tim biéu thirc lién hop bi 3
+) Dat: J9x° +9x +9 =ax’ +bx + ¢ khi do:
d 18x+9
a== (| =0
x| 2.3:/(9x" +9x+9)
L x=
dj
16 = Il 3V9x2+9x+9} =1 = Y9x* +9x+9 =x+2
x=l
c=v9+9+9-1=2
+) Tuwong tw: JJ6x* +2 =x +1
- Trén co so do ta co loi giai sau
Giai:
-PK: x€R
- Ta c6:
(e | G+2)- o7 +9x+9] 42| G+ - Yor* +2] =0
(x+2) - (9x* +9x+9) , (x+1) - 6x2- 2
o + =
+2Y +Gc+2)M+M> (x+1) + (G +1)N + N?
(x- 1)3 2(x- 1)3
A 2 2 + 2 2 =
x+2) +(x+2)M +M° (x+1) +(x+1)N+N
1 2
o (- 1) _ + }:0
+2) +(x+2)M + M + +1N
(ﬁﬂaﬂ(ﬁfﬂgﬂﬂﬂﬂﬂ(ﬁﬂ) G

>0, Vx

< x =l (Trongdo: N =3/6x*+2 va M =3/9x> +9x+9)

- Két ludn: Phuong trinh ¢6 mot nghiém x = 1

Vi du 8. Giai phuong trinh  /x +3- 2 :\/2x2 - 6x+14- x (%)
Phan tich:

14



- Nhdp phwong trinh vao mdy tinh, dimg chirc nang SOLVE lan lwot véi x
= -2, x=-1,x =0... cho ta nghiém duy nhat x ~4,791287886 gdn vao A (SHIF
RCL () tiic I 4791287886 > 4 )

- Kiém tra tinh chat nghiém béi tai x ~4,791287886

+) Ta co: di(\/x+3-2-\/2x2-6x+14+x) =0
X x=A4
d 1 2x-3
+) Mat khac: +1 #0
dx 2\/x+3 2N2x - 6x+14 s

Do do.: x ~4,791287886 la nghiém kép ciia phwong trinh.
- Tim lién hop: Thay x ~4,791287886 vao can hai can ta dwoc:

+) Jx+3 ~x-2

+) V2x2 - 6x +14 ~2(x- 2)

Giai:
-bK: x=-3
“Tacs (9= |G- 2)- Vxw3| #[V2r - rr 4= 2= 2) =

(x 2)-x 3 2x - 6x+14- 4(x 2)
T G- )443 sz - 6x+14 +2(x- 2)

_ 2 5x+] 2(x*- 5x+1) -
(x- 2)+/x+3 J2x?- 6x+14+2(x- 2)

| 2
(x-2)+Vx+3 J2x?- 6x+14 +2(x- 2)

o (- 5)c+l)(\/2x2 - 6x+14 - 2\/x+3):
2x7 - 6x+14- 4(x+3)

S22 - 6x+14 +2dx+3

o (- 5x+1). 2 —0

J2x2 - 6x+14 +2x +3

= xP-5x+1=0

5+21

2

o (x*-5x+1)

= (x2 - 5x +l)

= X =

- Thay lai ta c6 phuong trinh c6 mgt nghiém x =

5+421
2

Nhan xét:
15



Qua cdc vi du trén ta thd'y viéc tim duwoc nghiém cua mot phuong trinh,
khcfng dinh dwoc tinh chat nghiém la mot khdu quan trong va la co so dé dinh
hwéng cach gigi ma MTCT c¢6 thé givip chiing ta lam tot dwoe diéu do. Pdc biét
chirc nang dao ham tai diém ciia MTCT cho phép ta tinh dao ham tai moi gia tri
cia x va giip ta tim biéu thirc lién hop mét cach hiéu qud.

Mot van dé dat ra la néu phuwong trinh co nhiéu nghiém thi sé lam nhu the
nao? Ta sé nghién cuu tiép trong muc sau.

3.4 Phuwrong trinh vo ty cé nhiéu nghiém

Phuwong phap chung: 7
- Dung chuc nang SOLVE dé tim cac nghiém x, cua phwong trinh

F(x)=0;

d , , ,
- Dung chirc ndng d—D tinh dao ham tai x, dé khang dinh tinh chat
X

nghiém,

- Can cw vao tinh chdt nghiém dé ta tach nhan lién hop,

- C6 ba loai chinh: Cac nghiém déu la cdc so hitu ty, cac nghiém déu la
cdc so Vo ty va cac nghiém co ca hitu ty lan vo ty.

+) Dé tim lién hop cho i/ f (x) trong truong hop c6 hai nghiém don x, va

ax, +b =3/ (x,)

= a,b.
ax, +b =/ 1 (x,)

+) Truong hop mot nghiém hitu ty va mot nghiém vo ty ta dap dung cach
lam cho nghiém hitu ty don va vo ty don...

x; lam nhw sau: Bat: ¢ f(x) =ax +b khi do:

Ap dung phwong phdp trén ta xét qua cdc vi du sau

Vi du 9. Giai phuong trinh «/3x- 5 +23/19x- 30 =2x7 - 7x +11 (¥)
Phén tich:

- Nhdp phwong trinh vao mdy tinh, ding chirc ndng SOLVE lan lwot véi x
=2,x =3, x =4... cho ta hai nghiém x =2,x =3 Dy dodn phuwong trinh cé hai
nghiém trén.

- Kiém tra tinh chat nghiém tai x =2,x =3

Ta co: di(\/bc- 5+2/19x-30- 2x* +7x- 11) =0
X x=2
di(\/3x- 5+2319x- 30 - 2%° +7x- 11)| %0
X x=3

Do do hai nghiém trén la hai nghiém don.
- Tim biéu thuc lién hop cho cdc can

+) Giai sir: 19x - 30 =ax +b. Thay 2 va 3 vao ta co
16



da+b=2 1
{ “ {a = 319%- 30 =x.

=
3a+b=3 b =0
+) Tuong tu: \J3x- 5 =x-1

Gidi:
5
-bK: x =2—
3
- Ta co:
() |G- D= Vax= 5| +2[x- 419x-30] +247 - 10x 12 =0
(x- 1) - 3x+5 2(x* - 19x +30)

= + q+2x2-10x+1220
(x- D+3x-5 x* 4+ x319x - 30 +{/(19x- 30)

(x-2)(x-3) 2(x- 2)(x-3)(x+5)

< + - +2(x-2)(x-3)=0
(e- D+33x-5 2 4 xqf19x- 30 +3(19x - 30)°

2(x+5
@(x-2)(x-3)( D 1\/3 5+ (x+5) +2 =0
X=1)++3x- x2+x{’{l9x-30+§!(19x-30)2
gooo0ooo0O0Do0OmOoCOODGODTGE 00000

>0.V.\'2‘j—'
o (x- 2)(x-3)=0

o x=2"x=3
- Ket luidn: Phuong trinh c6 hai nghi¢ém x =2, x = 3.

Vi du 10. Giai phuong trinh 4x +3 ++/4- x =x?- 4 (¥)
Phén tich:
- Nhdp phwong trinh vao may tinh, ding chirc ndng SOLVE lan lwot véi x
=-3,x =-2,x =-1... cho ta hai nghiém
+)x ~-2,854101966 gdn vao A (SHIF RCL (-) tirc la - 2,854101966 — 4)
+)x ~3,854101966 gdn vao B (SHIF RCL ") tirc la 3,854101966 — B)
va Dy doan phuwong trinh co hai nghiém trén.
- Kiém tra tinh chat nghiém tai x =A,x =B

£0

x=4

Ta co: di(4\/x+3 +/4- x- X +4)
X

#0

x=B

A (45 +3+3- x- ¥ +4)
dx

Do do hai nghiém trén la hai nghiém don.
- Tim biéu thirc lién hop cho cdc can
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+) Giai su: \/x+3 =ax+b. Thay A va B vao ta co

1
Aa+b =\A+ 473
ath 3<:> 3:> \/x+3:£+i_
Ba+b=+B+3 bzi 33
3

5
+) Twong tu: N4- x =- §+§
Giii: - DK: x€[-3;-2] U[2;4]
- Khi d6:
(*) o 124Ux+3 +3J4- x =3x"- 12
@4[(x+4) 3Jx+3 ] {(5 x)- 3/4- x]+3x -3x-33=0

4[(x+4)2-9(x+3)] (5- x)-9(4- x)

+3(x° - x-ll)z
(x+4)+3Jx+3 (5 X)+34- x (
4 1
@(xz-x-ll) +3| =0
(x+4g+374 il D(S' )u+5\/u4'uxu i

>0, Ve - 3;- 2| U 2:4]

o x*-x-11=0

1435

2

o x =

- Két luéin: Phuong trinh c6 hai nghiém x =

1435
.

Nhén xét:

Nhu vdy, nho cong cu hé tro dic lyc la MTCT da hinh thanh cdc cdch
giai ngan gon cho nhiéu bdi todn. Qua cdc vi du trén phan nao giup hoc sinh co
thém kién thirc, ki nang, suw ty tin trong viec van dung MTCT dé gidi quyét cdc
bai todn vé phwong trinh vé ty trong cdc ky thi THPT Quéc Gia, thi HSG cdc
cap. Vi dy sau ddy dwoc ldy trong dé thi THPT Quoc Gia ndm 2015 ma vin
dung MTCT ta co thé c6 mot cach nhin méi va hinh thanh cdch giai ty nhién va
dep.

Vi du 11. Giai phuong trinh # =(x + 1)(x/x +2 2) (*)
X x+3

(Dé thi THPT Quéc Gia 2015)
Phan tich:

- Nhdp phwong trinh vao mdy tinh, dimg chirc nang SOLVE lan lwot véi x
=-1,x=0,x=1... cho ta hai nghiém

18



+) x ~3,302775638 gdn vao A (SHIF RCL (-) tirc la 3,302775638 — 4)
+) x =2
va Dy doan phuong trinh co hai nghiém trén.

- Kiém tra tinh chat nghiém tai x =A,x =2

Ta co: i LXS (X+1)(\/x+ 2) #0
dx| x> - 2x+ -
AN *+2 8 Gap(xe2-2)| =0
dx| x - 2x+3 —

Do do hai nghiém trén la hai nghiém don.
- Tim biéu thirc lién hop cho can Jx +2
+) Thay x = 2 vao can JxTz duoc: \/xTZ =2
+) Thay x ~3,302775638 vio cin \Jx +2 ~2,302775638 ~x - 1

- Do la co so cho cach giai sau

Giai:
-bK: x >-2
- Ta co:
+4) x- 2 -
(*)<:> (xZ )(x ):(x+1) X 2
x“=-2x+3 Nx+2+2
x =2

TN+ xr2+2)- GG - 2x+3)=0 ()
_ Giai (2): (x?- 2x+3)(x +1)- (\/E+2)(x+4):0
o x-x-x-5- (x+4Vx+2 =0
o G+ - 3x-1)- G+4)x-1- Vx+2) =0
o D 1- Var2) (- 14Vx+2)- G+ a)x- 1- Yx+2) =0
@(x-l-\/my(x+l)(x-l+M)- (x+4)] =0
& (x-1-Vx+2)] x2+x+3+(x+1)\/E} =0
)
)

0

24 +2x+6+2(x+1)\/x+2} =0
(x+l+\/x+2)2+x2- x+3

BoCOO0COCO0ODCOOCODTC

>0,Vx=>2

(
(x 1-x+2
(

x-1-+x+2

0

=0
il




o x-1-+Vx+2 =0
3+\/§
& x =

2

3+\/E

2

- Két ludin: Phuong trinh ¢ hai nghiém x =2, x =
Nhan xét: , ’ 7

Day la mot bai toan hay, sdu sac doi hoi ¢ hoc sinh phdi co kién thuc tong
hop. Van dung MTCT da cho ta cach giai don gian hon, hudéng di mach lac hon
va tw duy bai toan nhe nhang hon.

3.5 Mt s6 bai todn chon loc
Giai cac phuong trinh sau

1) xz-x+4:(x-1)\/x+2+\/x3+x2-4x+6 bS: x =

3+\/§

2
2) - X +x-2-20- DVYxP +x +2x4/1- x =0 DS: x:-1+\/§

2
NSNS N
Jx Vx?- x+1
4) 2x+3 =33x> +3x+1+ Y62 +12x +8 PS: x=0

) Ge- Vx-1+48-2x  2x-1-5
x-3++/x-1 2

6) x* +4x+3 =(x +DV8x +5 +~/6x +2 PS: x =2 +/5

7) 50x +124 +(59x +18)/x - 1- (66x +48)x +2 =0

bS:x=5

146
PbS:x=2, x =——
25
8) X’ +14x+45- 4(x+7Vx+3 + 8 =0
\/x2-2x+5
1
bS:x=1,x=-—
X X 3
9) (xv/2x- 1+5Jx- 1)(/7x- 8 +2)=2x> - x* - 25x+25
bS:x=1,x=5
357 - 32
10) 2x* +16x+18 ++/x* - 1 =2x +4 bS: x =H,x =J—f

4. Hiéu qua ciia sang kién kinh nghiém d6i véi hoat dong gido duc, véi ban
than, dong nghi€p va nha truong

- Qua thuc té giang day ddi véi hoc siph lgﬁp 11 va 12 tai truong THPT
Triéu Son 1, ban than t6i da ap dung truc tiép dé€ tai nay cho 16p 12A2 va co

20



giang day cho 16p 11C2 di dat dugc hiéu qua rat kha quan: Cac em véan dung
dugc MTCT dé tu duy tim cach giai; van dung dugc cac ki nang tim nghiém, xét
dugc tinh chat nghiém va tim duoc cac biéu thic lién hop tuong tmg tir d6 giai
quyét duoc nhiéu bai toan giai phuong trinh va bat phuong trinh v ty trong céc
ky thi tht THPT Qudc Gia, thi HSG cap tinh tir d6 cic em tur tin hon khi tiép
can vdi cac bai toan dang trén. Pac biét trong nam hoc trudc 2014 - 2015 lan
dau ap dung dé tai nay giang day cho 48 em hoc sinh 16p 12 khong phai 1a 16p
chon 1 cta nha trudong thi da s6 cac em dd giai duoc cau phuong trinh vo ty
trong dé thi THPT Qudc Gia 2015 va két qua 13 c6 toi 9 em dat tir 9 diém Toan
trd 1én va diém trung binh mén Toan cta 16p ca 16p 1a 7,8. D6 1a nhitng két qua
budc dau rat kha quan cuia SKKN.

- Bic biét trong nim hoc 2015 - 2016 qua ky thi Hoc sinh gi6i c4p tinh do
S¢ gidao duc va dao tao Thanh Hoéa td chtrc hoc sinh cua tdi di van dung giai
dugc cau hé trong dé thi (lién qua dén vi du 7 trong dé tai). Pay 1a mot bai toan
kho, da sd hoc sinh tham gia ky thi hodc khong lam dugc hoac thém bdt mot
hang s6 din dén khong xir 1y dugc phan con lai mic du cac hoc sinh tham gia
déu 1a cac hoc sinh kha gioi cua cac trudng THPT trong tinh.

- Pé tai dugc bao cao dang chuyén dé trong sinh hoat chuyén mén cua to
Toan trudng THPT Triéu Son 1 va dugc cac thiy c6 gdp ¥ cling nhu danh gia
cao. Dung lam tai liéu chuyén moén cta to va 4p dung vao giang day o6n thi
THPT Qudc Gia ciing nhu giang day cho cic em hoc sinh cudi 16p 11 trong
truong.

- So sanh gitra cac 16p, gitta cac hoc sinh c6 ap dung va khong ap dung dé
tai dé danh gia tac dung cia SKKN. Tdi da chon hai 16p 12 1a 12A2 14 16p thuc
nghiém va 16p 12 Al lam 16p d6i ching cung giang day vé phuong trinh vo ty
va 16p 12A2 ap dung dé tai con 16p 12A1 day thong thuong. Sau thdi gian ba
budi day bdi dudng, t6i t6 chirc kiém tra danh ca hai 16p voi thoi luong 45 phut
v61 ndi dung nhu sau

Cau 1. Giai phuong trinh 3/x- 9 +2x* +3x =V/5x- 1 +1
Cau 2. Giai phuong trinh 3x> - x +3 =/3x+1 +/5x +4

Cau 3. Giai phuong trinh \/9x3 - 18x? +\/36x2 -9y =x2 49

Két qua thu dugc sau kiém tra

Lép S6 hoc sinh 1am Kha gioi Trung binh Yéu kém
bai kiém tra SL | TL% | SL | TL% | SL | TL%
12A1 42 16 | 38,09 20 | 47,63 6 14,28
12A2 42 27 | 64,28 13 30,95 2 4,77

+) Qua bang két qua trén ta thiy viéc ap dung dé tai SKKN dd dem lai két
qua ro rét.
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+) Qua theo ddi tinh than hoc tap trén 10p toi thay khong khi hoc tap cua
1op 12A2 561 ndi, tich cuc hon, cac em phan khoi va rat himg thu hoc. Hoc sinh
dé tiép thu va dé van dung tir d6 ty tin hon, qua cham bai t6i thay viéc trinh bay
bai cua hoc sinh 16p 12A2 mach lac hon, rd rang hon.

III. KET LUAN VA KIEN NGHI
1. Két ludn

- Qua qua trinh 4p dung vao thyc té giang day tai truong THPT Triéu Son
1 tir nam hoc 2014 - 2015, ban than t6i nhan thay budc dau cé nhing két qua
kha quan thé hién ¢ hiéu qua giup hoc sinh giai quyét duoc da sb cac bai toan
giai phuong trinh v ty. Gitp cac em nam viing phuong phap va van dung thanh
thao cling nhu don gidn trong cach trinh bay. Tao su tu tin cho cac em trong khi
hoc va giai toan.

- Pé tai dugc to chuyén mén danh gia cao va dinh hudng ap dung giai day
cho hoc sinh khéi 11, khdi 12 dic biét 1a on tap lai cho cac em hoc sinh chuan bj
tham du ky thi THPT Quéc Gia 2016 va cac niam tiép theo.

- Trong pham vi m¢t SKKN nén t61i moi chi quan tam dén 16p cac phuong
trinh vo ty. Dé tai ndy c6 thé phat trién dé ap dung vao giai bét phuong trinh
cting nhu hé phuong trinh. D6 la nhimg huong phat trién tiép theo ctia dé tai ma
t6i du dinh hoan thién tiép trong thoi gian toi.

- Trén day 1a kinh nghiém thuc té qua qua trinh giang day nhiéu nim toi
rt ra cho ban than va budc dau dugce ap dung c6 két qua kha quan. Do kinh
nghiém chua nhiéu nén dé tai khong tranh duoc nhitng han ché, toi tiép tuc bd
sung va hoan thién dan trong nhitng ndm hoc tdi, rat mong nhan duoc sy dong
gop ¥ kién cua quy vi va cac ban dong nghiép dé dé tai di vao thuc tién dugc ap
dung nhiéu hon va dat hiéu qua cao hon trong giang day.

2. Kién nghi

- Kién nghi voi sé GD - BT Thanh Héa pho bién nhiing d¢é tai nghién ctru
c6 chat luong dugc ap dung rong réi trong cac truong. Nha truong va t6 bdo moén
nén co6 ké hoach t6 chirc nhiing bu01 hoi thao trao dbi chuyén mon nang cao chat
lugng giang day, cac phong trao viét sang kién kinh nghiém, bao cdo khoa hoc.

- Tang cudng bdi dudng cho gido vién vé kinh nghiém giang day ciing
nhu cac chuyén dé boi dudng cho hoc sinh, quan tam va tao diéu kién cho thé hé
tré phat huy t6t nhat nang luc cia minh, nang cao chét luong giang day. Pam
bao d6i ngii gido vién ké can.

XAC NHAN CUA HIEU TRUONG Thanh Héa, ngay 15 thang 05 nam 2016
T61 xin cam doan day la SKKN cua
minh viét khong sao chép ndi dung
cua nguoi khac
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