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A.PAT VAN DPE
1- Ly do chon dé tai.
Trong qua trinh hoc toan & trudng THCS thi 16p 9 13 16p cudi cap, doi hoi hoc
sinh phai nim duoc mot sé cach giai phuong trinh. Pac biét 1a giai phuong trinh
bang phuong phap dit an phu. Boi khong phai moi phuong trinh déu ¢ dang co
ban, don gian c6 thé giai dugc ngay ma rat nhiéu phuong trinh rat phtic tap, néu
giai ngay rat kho khan. Chinh vi vy phuong phap dit an phu dé dwa phuong
trinh vé dang co ban, don gian hon 1 rat can thiét .
Mit khac qua thue té giang day & 16p 9 t6i nhan thay khi giai phuong trinh bang
phuong phap dat an phu hoc sinh rat lung ting, rat hay nham 1an trong qua trinh
giai. Hon nita cic em chi hoc bai nao biét bai iy gay cho cac em cam giac khong
tu tin va so giai cidc phuong trinh d6. Vay 1am thé nao dé cac em c6 thé chu
dong sang tao trong qua trinh giai phuong trinh bang phuong phap dit an phy .
Do d6 trong pham vi dé tai nho nay, toi manh dan néu ra mdt vai hudng suy
nghi khi giang day hoc sinh 16p 9 vé * Gidi phwong trinh bang phwong phdp
ddt dn phu”. .Cu thé t6i s& tong hop, phan loai va hudng dan hoc sinh phuong
phép giai d6i véi timg dang phuong trinh véi hy vong hoc sinh 16p 9 tir hoc luc
kha trd 1én sé& c6 thé dya vao d6 phat huy tinh sang tao, kha ning tim toi 101 giai,
cht dong trong qué trinh giai nhitng phuong trinh bang phwong phap dit an phu.
Ttr d6 sé& thiic day 10ng say mé, yéu thich bd mon toan hoc.
2- Pham vi va thoi gian thuwc hién:
Pé tai dugc thuc hién véi doi tuong hoc sinh 16p 9 ndm hoc: 2021 — 2022
Thoi gian thyc hién: Tir thang 9 / 2021 dén thang 4 /2023
B. NOI DUNG SANG KIEN KINH NGHIEM
1. TINH TRANG THU'C TE KHI CHUA THU'C HIEN:
Pé giai phuong trinh bang phwong phap dit an phy thuong 1a kho va 1a loai toan

thuong thay trong cac ky thi hoc sinh gioi cac cap, cho cac ky thi chuyén cip.
Néu hoc sinh ndm dugc chic mot s phuong phap giai loai toan ndy cac em sé
cam thdy tu tin hon, sang tao hon trong hoc toan va khong lung tang khi gip cac
dang toan nay. Mdc du co rat nhiéu tai liéu viét vé dang toan nay song con tan
man, dan sen , mo nhat chua r0 rang. Diéu d6 khién hoc sinh hay méac phai
nhimg sai 1am khi giai cac dang toan nay, dan dén nghiém cta phuong trinh
khong ding hodc nghiém dung nhung lai sai trong qua trinh giai. Chinh vi vay
ngudi gido vién phai biét gom nhat, tong hop, phan loai thanh phuong phap giai
cac dang toan nay cho phu hop véi timg d6i twong hoc sinh.

2. SO LIEU PIEU TRA TRUOC KHI THU'C HIEN

Lop 9B: dat 50%, Lop 9A dat 70%
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3. NOI DUNG CHU YEU CUA PE TAI
3.1. Ly thuyét giai phwong trinh:

3.1.1 Giai phuong trinh bac nhit mot an

3.1.2 Giai phuong trinh chita 4n & mau thirc

3.1.3 Giai phuong trinh tich

3.1.4 Giai phuong trinh bac hai mot an s6

3.1.5 Giai phuong trinh bang phuong phap dit 4n phu
3.2. Mt s6 dang phwong trinh va cach giai

3.3. Két qua

4, PHUONG PHAP TIEN HANH:
4.1. Ly thuyét giai phwong trinh:

4.1.1 Giai phuong trinh bac nhat mot an:
- Phuong trinh bac nhit mot 4n c6 dang la:ax +b=0(a = 0)

Phuong trinh nay c6 nghiém duy nhét x = %b

4.1.2 Giai phuong trinh chira 4n & méu thuc:
- Khi gidi phuong trinh dang nay phai qua cac budce sau:
+ Tim t4p xac dinh
+ Quy dong mau thire, réi khir mau thirc
+ (G1a1 phuong trinh vura tim dugce
+Nghiém cua phuong trinh 1a c4c gia tri vira tim dugc ciia x thudce tap
xac dinh .
4.1.3 Giai phuong trinh bac hai mot an:
- Phuong trinh bac hai mot an sé c¢6 dang: ax?+bx+c=0(1) (a=0)
Piat A=b*—4ac
Néua < 0 thi phuong trinh (1) v6 nghiém

Néu A= 0 thi phuong trinh (1) c6 nghiém kép x, =x, = _b

2a
NéuA> 0 thi phuong trinh (1) ¢6 2 nghiém phén biét la:
_chedA o b-dA
2 '? 2a

Hoac giai theo A =(-b)?—ac trong d6 b :g
Néu A <0 thi phuong trinh (1) v6 nghiém
Néu A =0 thi phwong trinh (1) c¢6 nghiém kép 1 : x, =x, = —%

Néu A >0 thi phwong trinh (1) ¢62 nghiém phan biét la:
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b +A NN
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4.1.4 Giai phuong trinh tich :

- Phuong trinh tich c6 dang: f(x). g(x). h(x)....m(x) =0

Nghiém cta phuong trinh 13 tit ca cac nghiém ciia cac phuong trinh
f(x)=0; g(x) = 0; h(x) = 0;...; m(x) = 0.

4.1.5 Giai phuong trinh bang phuong phap dit an phu :

- Phuong trinh chua c6 dang & mot trong bdn dang trén . Ta ding mot an moi
dit cho mot biéu thirc nao d6 ctia phwong trinh ban dau dé dua phuong trinh vé
mot trong bdn dang trén co cach giai cu thé véi an méi.

ChU v phai dat diéu kién cho an méi. Khi giai phuwong trinh v6i 4n méi duoc
nghiém phai dbi chiéu véi diéu kién ctia an méi. Néu thoa man thi tir biéu thirc
dit d6 giai ra nghiém cua phuong trinh dd cho. Néu khong c6 nghiém nao thoa
man diéu kién ctia an m&i thi phuong trinh da cho v6 nghiém.

4.2. Mot s6 dang toan va cach giai :

Dang |: Dit dn phu bing mét da thirc ciia dn dé dwa phwong trinh di cho vé
phwong trinh bdc hai:

Vi du 1: Giai phuong trinh sau: (x2+ 2x + 3)?- 9 (x?+ 2x + 3) + 18=0

*) Phén tich dé tim 1oi giai:

Khi gap phuong trinh nay hoc sinh thuong hay pha ngodc nhan binh thuong thu
gon 10i giai .Lam nhu vay vira dai, hay din dén nham 14n, va lai khi pha ngoic
s€ dua phuong trinh tré thanh phuong trinh bac cao s€ kho khan hon khi gidi.Do
phuong trinh c6 biéu thirc x2+2x +3, néu thay thé bang mot an khac thi phuong
trinh da cho s€ tr¢ thanh phuong trinh bac hai

Dat y = x?+2x+3 (*) thi phuong trinh(1) tré thanh y?- 9y +18 =0 (2)

Pén day hoc sinh dé dang giai dugc phuong trinh (2) dé tim nghiém y. Tir d6
thay vao biéu thuc (*) dé tim dugce nghiém x ctia phuong trinh .

*) Loi giai :

Dity = x2+ 2x + 3(*)

thay vao phuong trinh (1) thi phuong trinh (1) tré thanh: y2- 9y + 18 =0 (2)
A=(-9)2-4.18=9>0

9+2«/§:6 ; y2:¥:3

Thay y1=6 vao biéu thirc (*)tacd : x2+2X+3=6 < x2+2x—-3=0
Phuong trinh ¢6 2 nghiém: x1=1 ; Xo=—-3
Thay y»=3 vao biéu thiic (*) ta co:

= phuong trinh (2) ¢6 2 nghiém phan biét vy, =
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X2+ 2x+3=3 o x*+2x=0< X(Xx+2) =0 x=0hodcx =—2
Vay phuong trinh da cho c6 4 nghiém phan biét la:

Xi=1 ; X2=—3 ;X3=0 ; X4=-2
*) Khai thac bai toan:
Tt vi du 1 ta nang 1én thanh bai toan tong quat 1a:

a[f(x)]2+bf(x)+c=0 1D ;@=0)

Pit y = f(x) (*) thi phuong trinh (1) tré thanh phuong trinh bac hai d6i véi an y
ay?+by+c=0
Pay 1a phuong trinh bac hai 4n y ¢ dang co ban c6 thé giai dé dang tim duoc
nghiém y.Sau dé thay vao biéu thirc (*) dé tim duoc nghiém x
*) Vi du ap dung:
Giai cac phuong trinh sau:
a. (X2—5x)?+10(x2—5x) +24=0
b. (X*+x)2—2(x*+X)-15=0
C. (X+2x+ 1)+ (2x>+4x+2)-3=0

d. (x2—4)2+ (x2—4)—% =0

*) Két luan :
Sau khi hoc sinh ndm chic cach giai phuong trinh ¢ dang vi du 1 thi d6i voi
nhitng phuong trinh & trén khong con kho nita, cic em s& dé dang giai duoc.
Chay:

- C6 nhing bai phai qua hai 1an dit an phy méi tim ra nghiém cua phuong

trinh da cho.
- Khi biéu thuc dit 4n phu chi nhan gia tri trong khoang nao d6 thi phai dat
diéu kién cho an phu .

Vi du 2: Giai phuong trinh sau : (x>~ 3 x+1)(x*-3x+2)=2 (1)
*) Phan tich dé tim 1oi giai :
Thuong hoc sinh khi ban dau bit gap phuong trinh nay thi cho rang day khong
phai 1a phuong trinh tich nén nhan pha ngodc binh thudng < két qua 1a phuong
trinh tré thanh phuong trinh bac 4 khong phai la dang trung phuong nén s€ gap
khé khan khi gidi . Chinh vi vay t61 s€ goi ¥ cho hoc sinh trude khi giai hay
nhan xét xem trong biéu thirc ctia phwong trinh c¢6 biéu thic ndo gidng nhau .
Ta nhan thiy trong hai cum tich cia phuong trinh c6 biéu thirc x?- 3x gidng
nhau nén ta c6 thé dit: x?— 3x+1=y phuong trinh (1) tr& thanh y(y+1) =2
Pay 13 phuong trinh don gian c6 thé giai d& dang tir d6 tim dugc nghiém y thay
vao biéu thuc dat dé tim tiép nghiém.
Chu y: Cothé datx?—3x +2 =y



*) Loi giai:
bit y = x2-3x + 1 (*) Phuong trinh (1) tré thanh :
yy+1)=2e y*+y-2=0e (y-1)(y+2)=0= y1=1 hodcy,=—2
Thay y;=1 vao phuong trinh (*) ta co:
X?—3x+1=1= X2 -3x=0= X(X-3)=0= x=0hoicx =3
Thay y,= -2 vao phuong trinh (*) ta cd: x? —3x +1=-2< x2-3x+3=0
A=9-43=-3<0 nén phuong trinh v6 nghiém
Vay phuong trinh da cho c6 hai nghi¢m phan bié¢tla: x, =0 ; x, =3
*) Vi du ap dung:
Giai cac phuong trinh sau:

a. (X2+8x+T7)(x*+8x+15)+5=0

b. (x?+ 6x —5)(x?+ 6x —9) =10

c. @2x*+7)(9-2x%)=3
Goi ¥ cau c trudc khi dit an phy ta bién doi dé phuong trinh ¢6 dang vi dy 2

(2x2+7)(9-2x) =3 — (2X®+ 7)(2x*-9) =3
*) Két luén :
Sau khi hoc sinh nam chic cach giai phuong trinh & dang vi du 2 thi nhiing
phuong trinh nhu vi du ap dung trén thi hoc sinh c6 thé giai duoc mot cach
tuong ty khong co6 gi kho khan.
Vi du 3: Giai phuong trinh sau: (X —1)(X+ 1) (x+3)(x+5)=9 (1)
*) Phén tich dé tim 10i giai :
Khi gip phuong trinh nay hoc sinh hay pha ngodc nhan binh thuong thi din dén
phuong trinh bac cao kho giai .Néu st dung cach giai nhu ¢ vi du 2 thi sau khi
dat van din dén phuong trinh bac cao va sé kho khan khi giai .
Do d6 ddi véi dang bai nay t61 s€ goi ¥ cho hoc sinh nhan théy cac sb hang tu do
& cac tich do

—1+5=1+3 nén ta c6 thé viét lai phuong trinh (1) nhu sau:
[(X=1)X+5)][(x+1)(x+3)]=9 & (xX2+4x-5)(X*+4x+3)=9 (2)
Phuong trinh (2) tré vé dang nhu vi du 2 nén cach giai twong tu nhu vi du 2
*) Loi giai:
Phuong trinh (1) tvong duong voi
[(X 1) (x+5)][(x+1)(x+3)] =9 = (X®+4x-5)(x*+4x+3)=9 (2)
Dity =x?+4x -5 (*) thay vao phuong trinh (2) ta co:
yiy+8)=9< y?+8y-9=0s (y-1)(y+9) =0 y=1hoicy=-9
Thay y = 1 vio biéu thic (*)tacd: x2+4x—-5=-1< x2+4x-6=0
A=4+6=10>0 =x;=—-2+ 10 :X,=—2— 10
Thay y = — 9 vao biéu thirc (*) ta co:
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X24+4x-5= -9 X?+4x+4=0 (X+2)’=0 = x=-2
Vay phuong trinh d3 cho ban dau c¢6 3 nghiém phan biét la:

X;= -2+ 10 ; Xo=-2-410; Xz=-2
*)Khai thac bai toan:
Tt vi du 3 ta ¢6 phuong trinh dang tong quat : (x+a)(x+b)(x+c)(x+d) = m
Néu a+d = b-+c thi ta viét phuong trinh lai nhu sau:[(x+a)(x+d)][(x+b)(X+c)] = m
Néu a+c = b+d thi ta viét phwong trinh lai nhu sau:[(x+a)(x+c][(x+b)(x+d)] = m
Néu a+b = c+d thi ta viét phuong trinh lai nhu sau:[(x+a)(x+b)][(x+c)(x+d] = m
Sau d6 pha ngodc nhan céc tich trong diu [..] thi phuong trinh s& c6 dang nhu &
vi du 2 va tién hanh giai bang phuong phap dit 4n phu nhu ¢ vi du 2.
*) Cac vi du ap dung:
Gia1 cac phuong trinh sau:

a. X-1)X-2)(x-3)(x-4)=2

b. (x+3)(x+4)(x+5)(x +6)=24

G (y=3y+2(y )y -5)=3
*) Két lugn:
Sau khi hoc sinh nam dugc cach giai dang phuong trinh & vi du 3 va dang
phuong trinh tong quat thi hoc sinh dé dang giai dugc cac phuong trinh & vi du
ap dung.
Chu y : Hoc sinh phai nam chic ca cach giai phuong trinh dang vi du 2.
Vi du 4: Giai cac phuong trinh sau:
3 2
X’ +5x+6 X’ +5x+8

*) Phén tich dé dé tim 101 giai :
Khi bat dau gap phuong trinh ndy hoc sinh thuong cho rang day 1a phuong trinh

=2 (1)

chtra an & méu thtrc nén 4p dung cac bude giai ddi véi phuong trinh chira an ¢
mau thire, nhung khi khir mau thi dugc phuong trinh bac cao .
Do do6 hoc sinh s& gap kho khan khi giai .
Pbi voi dang bai nay toi s& goi ¥ cho hoc sinh hdy quan sat cic mau thirc xem
c6 biéu thirc ndo chira an gidng nhau .Tir d6 ta co thé dit 4n phu
y=X?+ 5X + 6 thi phuong trinh (1) tré thanh: 3,2 o
y y+2
Pén day dugc phuong trinh chira an & mau thie dang don gian ta c¢6 thé d& dang
gidi dugc nghi¢m y, tr 6 tim dugc nghiém x .
*) Loi giai:
Dit y=x%+ 5% + 6 (*)
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Thay vao phuong trinh (1) ta s& dua phuong trinh vé dang: §+% =2 (2)
+

TXD:y=0;y= -2
Khi dotaco: 3y +6+2y=2y(y +2) <5y+6-2y’-4y=0 <2y’~y—-6=
0

A=1+42.6=49
y1:1+:1/@:%:2 ( thoa man didu kién )
Y, =1‘j@ :‘76:_2 ( thoa man diéu kién )

Thay y1=2 vio biéu thirc (*) ta c6:
X?24+5Xx+6=2< x?+5x+4=0c (X+1)(X+4)=0< x=-1 hodcx=-4

Thay y,= _g vao bidu thirc (¥) ta co: x2+ 5x + 6 :_g o 22+ 10x +15=0

A =25-30=-5<0 nén phwong trinh v6 nghiém
Vay phuong trinh da cho ban dau c6 hai nghiém phan biét la: x, =—1; x = — 4
*) Vi du ap dung:
2 1
—+ =
X +3x+2 X°+3x—4
2 3
b + =
) (X=X =(X*=x)+2 (X*=x)>=x*+x+4

*) Két luén:

Sau khi hoc sinh nam chic cach giai phuong trinh dang vi du 4 thi hoc sinh c6

thé dé dang nhan dang duoc phuong trinh dang ndy va linh hoat séng tao trong
cach giai, cling nhu dé dang giai duoc cac vi du 4p dung.

Chu y: Mot phuong trinh c6 thé van dung nhiéu cach giai cac dang phuong
trinh dat an phu.

Vi du 5: Giai phuong trinh sau: 3(x?—x +1)2—2(x +1)2=5(x3+1) (1)

*) Phén tich dé tim 10i giai :

Khi gip phuong trinh nay hoc sinh thudng nghi rang phuong trinh niy chira mot
an nén hoc sinh hay pha ngoac dan dén phuong trinh bac cao kho giai .

Péi voi dang nay t6i goi ¥ cho hoc sinh x*+1=(x +1)(x’— x+1) nén ta dit 4n

phu nhu sau:
bat x’*—x+1=a
x+1l=D

*) Cach giai:
bat x¥*—x+1=a ; Pat x+1=b
Phuong trinh (1) dua vé dang: 32— 2b?=5ab (2)



< 3a?-5ab—2b2=0(Coialaan)
A, = (-5b)? —4.3.(—2b?) = 25b? + 24b* = 49b? > 0

Phuong trinh (2) c6 2 nghi¢m 1a :
_ 5b++/490° _5Sb+7b 120 _, . :5b—\/49b2 _50-7b _-2b b
T e e 6 6 6 3

Voia=2btaco: x*—x+1=2(x+1)

2 2 2

3+413 . y 3-.13

SxX—x—-2x+t1-2 =0 ©x*-3x-1=0 = x=

Xl 3% _3x43=—X—1 «>3x%—2x+4=0

‘Véia=:%?tacé:x2—x+1=

(Vonghiém viA =(-2)°-4.3.4=-44<0)

2

3+413 L 3

2 2 2

Vay phuong trinh (1) da cho ¢6 2 nghiém la: x =

*) Vi du ap dung:

Giai phuong trinh : 2(X° +x+1)* =7(x-1)* =13(x* -1

Dang |l: Phwong trinh trung phwong:

Vi du 1: Giai phuong trinh : 2x4-5x2+2=0 (1)

*) Phan tich tim loi giai :

Péi voi bai nay hoc sinh dé dang dat 4n phu dé giai

Pit y=x? thi phuong trinh tré thanh phuong trinh bac hai doi véi an y la:
2y?-5y+2=0

Nhung cic em rat hay mac sai 1am khi dit 4n phu y = x? cac em thuong khong
nghi dén diéu kién cho an y ma giai binh thuong din dén nghiém y khong thoa
man diéu kién nhung van thay vao biéu thirc dit an phu dé tim x Do d6 giai vira
dai vira xuat hién nghiém ngoai lai.

Péi voi dang nay toi chil y cho hoc sinh khi dit an phu cha y dén diéu kién cia
an phu. Sau khi giai tim duoc nghiém an phu thi phai ddi chiéu véi diéu kién da
dat.

Pit y=x2 diéu kién y>0 (do x?>0) ; nhitng nghiém y< 0 s& loai.

*) Loi giai:

Paty =x*(*) (y20)

Thay vao phuong trinh (1) ta c6: 2y~ 5y +2=0

A=25-16=9
=588 5 (tho min didu kign) : v, ~>=¥% -2 L (thos min diéu kién)

Thay y1=2 vao biéu thirc (*) ta cd:  x2=2 < x= /2
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Thayy2=%Véobiéuthl'rc(*)tacc'): x?= 1o x=+ 5o X= 4

Vay phuong trinh d3 cho ban dau c6 4 nghiém phan biét

[N

N
2

N

[

X1= V2§ x2=— 2 x5= g v X4=—

*) Khai thac bai toan :
Ttr vi du nay ta c6 thé khai quat thanh dang tong quat ctia phuong trinh nay 1a:
ax?+bx"+c=0 (az0;n=2;neN)
bat x"=y (*) (y=0)
tir 46 dua phuong trinh dd cho vé phuong trinh bac hai voi an phu : ay?+ by + ¢
=0
Ta d& dang giai dugc phuong trinh bac hai & dang co ban nay dé tim duoc y
Déi chiéu véi didu kién dé 1ay nhitng nghiém y thoa man thay vao biéu thirc (*)
dé tim nghiém x ; x= ig/y
*) Vi du ap dung:

a) 4x*—x 2+ 3=0

b) 2x*— (Jx)*+1=0

c) x®—4x4+1=0
*) Két luén:
Hoc sinh nim chac cach giai dang phuong trinh & vi du 1 s& nhan dang, sir dung
linh hoat khi giai cac phuong trinh dang nay va sé& giai dé dang cac vi du ap
dung
Chu y: Khi giai cac dang phuong trinh nay phai dat diéu kién cho an phu va
nam chic cach giai phuong trinh bac hai can ban, nam chac kién thirc vé cin
thue, luy thura.
Vi du 2: Giai phuong trinh sau: 3(2x+1)* —4(2x+1)*+1=0 (1)
*) Phén tich tim loi giai:
Thuong khi giai hoc sinh hay nhan pha ngoic va dan dén phuong trinh bac cao
gay kho khan cho qua trinh giai .
Pbi vai bai nay t6i s& goi ¥ cho hoc sinh nhan xét cac biéu thirc chira an cia
phuong trinh va s6 mii ciia cac biéu thice d6 .
Hoc sinh s& nhén ra biéu thtic chita 4n giéng nhau 12 2 x+1 va s6 mil 1a 4= 2.2
Tir d6 ta c6 thé dit y= (2 x+1)? (*) (y=0) thi dua phuong trinh dé cho vé dang
béc hai véi any: 3y?—4y+1=0
Pay 1a phuong trinh bac hai co ban nén dé dang giai duoc tim nghiém y. Sau d6
thay lai biéu thirc (*) dé tim nghiém x
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*) Loi giai:
bit y=(2x+1)? (*) (y=0) thay vao phuong trinh (1) ta c6: 3y? —4y+1=0

A =4-3=1
= y1:%=1 (Thoa man); y2=E:% (Thoa man)
Thay y1=1 vao (*) ta co: Thay y,= % vao (*) taco: (2x+1)* = %
(2x+1)* =1
- 2X+1:1 2x+1:i
2X+1=-1 & V3
- 2 0 2X—|—:|.:—i
o[ B R
:2(x+1):0 x—_3+\/§
x=0 ol 6
=
x=-1 ,_—3-V3
L 6

Vay phuong trinh da cho ban dau c6 4 nghiém phan biét la:
x=0; x,==1; xS:_SEN/§ : x4=_3;5“/§

*) Khai thac bai toan:
Ttr dang phuong trinh (*)¢ vi du 1,2,3 ta c6 thé viét thanh dang tong quat cua
phuong trinh dang I 1a: a[f( x ) ]*" +b[f( x)]™+c =0
Trong d6 f( x) co thé 1a méot don thirc nhu vi du 1,2
f( x) c6 thé 1a mot da thie nhu vi du 3
Ta dat [f( x)]"=y
+ Néu n chan thi dt diéu kién cho y>0
+ Néu n 1¢ thi diéu kién 13 v6i moi y
Khi d6 phuong trinh d3 cho tro thanh phuong trinh bac 2 véi an y . Ta c6 thé dé
dang giai dugc nghiém y va tir d6 tim dugc nghiém x ctia phuong trinh .
*) Vi du ap dung:
a)(2x+3)" —(2x+3)* +2=0
b) 2( x+4)° —( x+4)° +4=0
C)4(x —6)°+(x —6)" -5=0
*) Két lun:
Hoc sinh nam chic cach giai phuong trinh dang II thi d& dang nhéan ra dang
phuong trinh ndy va cac em c6 thé chi dong séng tao trong qua trinh giai. Cac vi
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du &p dung trén giai tuong tu.
Chu y: Can nam chéc kién thirc vé can thirc, vé luy thira.
Dang II1: Phuwong trinh cé hé sé doi xirng:
1. Phwong trinh c¢é hé sé ddi xtrng bic chin :
Vi du 1: Giai phuong trinh sau: 2x* +3x° = x> +3x+2=0 (1)
*) Phén tich dé tim 101 giai:
& phuong trinh ndy hoc sinh thudng ling ting vi cho rang day 1a phuong trinh
bac cao ma tach thanh phuong trinh tich thi khong duoc, con dit an phu ngay thi
van chua thé giai duoc .Do d6 viéc giai dan dén rat kho khan. Vi thé ddi voi bai
nay toi s& goi ¥ hoc sinh nhan xét phan hé s cua cac sb hang trong biéu thirc vé
trai cia phuong trinh c6 dic diém gi . Ta s& nhan ra hé s6 ciia x* va x°bang
nhau , hé s6 cua x* bang hé sb cua x . Do d6 ta con goi phuong trinh nay cé hé
s6 ddi xtng bac chin. Tiép d6 ta nhan xét vé nghiém ciia phuong trinh : D& dang
nhan ra rang x=0 khong phai 1a nghiém ctia phuong trinh (1) nén ta co thé chia
hai vé phuong trinh cho x* =0 ta dugc phuong trinh mai:

2x2+3x—1+3£+2i2:0
X X
<:>2(x2+i2j+3(x+1)—1:0 2)
X X

Pén day toi s& hudng dan hoc sinh dit an phu la:
bat y=x +§ (*). Doy*=x’ +i2+2 nén diéu kién ly|>2
X
Khi @6 phuong trinh (2) tr¢ thanh:
2(y?-2)+3y-1=0 < 2y’+3y-5=0
Pay la phuong trinh bac hai don gian ta ¢ thé giai tim nghiém y mot cach dé
dang. Sau d6 thay vao biéu thuc (*) im nghiém x.
*) Loi giai:
Ta nhan thdy x = 0 khong phai 12 nghiém ctia phuong trinh (1). Ta chia 2 vé cta
phuong trinh cho x* # 0 ta dugc phuong trinh méi:

2x2+3x—1+3é+2-i2:0 <:>2(x2+i2)+3(x+%)—120 )
X X
Paty=x+= (9 (j>2)
thi phuong trinh (2) tr¢ thanh: 2(y? —~2)+3y-1=0 < 2y?+3y-5=0

=yi=1(Loai) ; 2= ‘75( Thoa mén )

Thayy = _75 vao biéu thuc (*) ta co: x+%=%5 voi x 20



< 2x3+5x+2=0 véix=0

:&:—5%/5: 1 . 5-.9

—— X, = =-2

A=25-16=9 L X,
4 2 4

Vay phuong trinh (1) da cho c6 2 nghiém phan biét 1a: x, = —% X, = - 2

*) Khai thac bai toan:

Tt vi du 1 ta c6 thé viét thanh dang tong quat ctia phuong trinh nay la:
ax'+bx*+cx*+t+bx +a=0 (a=0; b=0)

¢ phuong trinh dang nay x=0 khong phai 1a nghiém ctua phuong trinh nén ta c6
thé chia ca 2 vé ciia phwong trinh cho x? =0 thi phwong trinh tr¢ thanh:

a(e+2)+ b(x+§) +c=0 (1)
X
baty :x+% diéu kién ly|>2
= x>+ iz =y?—2 khi d6 phuong trinh (1) tré thanh phuong trinh béac hai ddi
X

voiy: a(y?—2)+by+c=0
Ta c6 thé giai phuong trinh nay tim nghiém y
Thay nhitng nghiém y thoa mén diéu kién vao biéu thirc dat 4n phu tim nghiém
X.
*) Vi du ap dung:

a) x*+10x°+26x* +10x+1 =0

b) x*+x* —4x*+x+1=0

o) x*—x*-x+1=0
*) Két luén:
Pbi voi dang bai nay hoc sinh phai nhan xét trude khi giai va khi dit an phu
phai chu y dén diéu kién ciia an phuy, khi tim duoc nghiém an phy phai d6i chiéu
v6i diéu kién. Nam chic cach giai dang nay hoc sinh s& dé dang , chu dong sang
tao trong qua trinh giai, cling nhu giai cac phuong trinh & vi du 4p dung mot
cach tuong tu.
2. Phuong trinh c6 hé so ddi xirng bac 1é:
Vi du 1: Giai phuong trinh sau : x*+2x*+2x+1=0 (1)
*) Phan tich tim loi giai:

Déi voi phuong trinh nay hoc sinh thudng nghi dén tach thanh phwong trinh
tich dé giam bac. Song tach thanh tich ciling rat kho khan. Toi s& huéng dan cac
em nhan xét cac hé sd cua cac sd hang co diém gi, hé s6 ctia x* va x°, hé sb cua
x* VA x €O bang nhau khong ?

Tir d6 ta con goi ddy 1a phuong trinh c6 hé sé dbi xtng bac 1é. Do sy ddi xtng
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ctia cac hé s6 d6 ma ta d& dang nhan thdy x= — 1 1a mot nghiém cua phuong
trinh . TUr d6 ta c6 thé tach biéu thic vé trai ciia phwong trinh thanh tich ciia mot
biéu thic (x+1) va modt biéu thirc 13 thuwong cta phép chia da thirc
(x*+2x*+2x+1) cho x+1 Khi d6 ta dd ha duoc bac ciia phuong trinh dua vé bac
2, phuong trinh (1) dé dang tim dugc nghiém .
*) Loi giai:
Ta nhan thdy x = - 1 luon 1a nghiém cta phuong trinh nén phuong trinh (1) tr&
thanh: (x+1)(x¥*+x+1)=0
:{ 2 x+1=0 (1)

CHx+1=0 (2)
Giai phuong trinh (1’) x+1=0 < x =-1
Giai phuong trinh (2°) x*+x+1=0
A=1-4=-3<0
= phuong trinh (2’) vO nghiém.
Vay phuong trinh (1) da cho c6 mot nghiém duy nhat x= -1
*)Khai thac bai toan:
Tur vi du 1 ta 6 thé viét thanh dang tong quat ciia phuong trinh c6 hé s dbi
xung bac 1¢ .
a, X
Phuong trinh ludn c6 nghiém x=—1 nén ta c6 thé viét phuong trinh vé dang:
(x+1)(ax*" +---+a,) =0

Phuong trinh a,x?" +---+a,= 0 1a phuong trinh d6i xmg bac chan ta c6 cach giai

2n+1 n+1

+ax"+--+a X" +a X" +---+ax+a, =0

tong quat nén dé dang tim duoc nghiém x cua phuong trinh .
*) Vi du ap dung:

a) —3x*-3x*+6x +4=0

b) 7x" +3x° +4x° —2x* —2x® +4x* +3x+7=0
*) Két lun:
Hoc sinh nim chic cach giai phuong trinh c¢6 hé sé ddi xtng bac 1 s& chu dong
sang tao trong qua trinh giai phuong trinh . Co thé giai cac vi du ap dung mot
cach tuong tu .
Chu y trude khi giai phuong trinh hoc sinh phai nhan xét, nhan dang phuong
trinh . Trong qué trinh giai phai két hop voi cach giai phuong trinh c6 hé s6 ddi
xtng bac 1é. C6 nhu vay hoc sinh méi cam thay ty tin khi giai cac phwong trinh
bac cao .
Dang IV. Pt dn phu bing biéu thirc chira cin
Vi du 1: Giai phuong trinh sau:

2(x+1) +3Jx+1 -5=0 (1)
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*) Phén tich tim loi giai:
Khi gip phuong trinh c6 biéu thirc chira cin hoc sinh khong biét bién doi thé
nao dé tim nghiém. Ddi véi bai nay toi s& hudng din hoc sinh hiy nhan xét vé
biéu thirc chira an trong phuong trinh .
Tu dé datt=vx+1 (*) (t>0) = x+1 =12
*) Loi gidi:
ditt=Vx+1 (*) (t>0) = x+1 =1
Phuong trinh (1) trg thanh: 2t2+3t—-5 =0 < (t—-1)(2t+5)=0

(t-1 =0
—
| 2t+5=0
t=1  (Thoa min)
T2 (Load
(= — oal
L2 ’

Thay t = 1 vao biéu thic (*) ta co: x+1=1 < x+1=1 < x=0 ( Thoa man)
Vay phuong trinh ¢6 nghiém duy nhat x =0

Vi du 2: Giai phuong trinh sau: (4X—1)\/m = 2<X2 +1)+ 2x-1 (1)
*) Phan tich tim loi giai:

Hoc sinh s& dé dang dit an phu nhu vi du 1 trc 1a dat an phu béng biéu thurc
chtra cin. Nhung & bai nay sau khi dit an phu phuong trinh van con chira an x.
Vi thé ma hoc sinh cam thay lung ting khong c6 hudng giai nita. D6i vi bai
nay t6i s& hudng dan hoc sinh van giai phuong trinh an phy dé tim nghiém an
phu coi x nhu mot tham sb .

Patt=Jx+1 (*) (t=1)

Taco: (4x —1t=2t2+2x -1

Tim duoc nghiém cia t theo x. Sau d6 thay lai biéu thie (*) dé tim nghiém x.
*) Loi giai:

Patt=Vx2+1 (*) (t21) = x2+1 =2

Phuong trinh (1) c6 dang:

(Ax —Dt=2t2+2x -1 22— 4xt+t+2x-1=0

o227 —4xt+2t) —(t-2x+1)=0
S2At-2x+1)-(t-2x+1)=0 < (t-2x +1)(2t-1)=0
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2t-1=0
[ t-2x+1=0

t=— Loai
_| &3 (Loai)

[ t=2x—1 (Dot=21 =>2x-121=x2>1)

Thay t = 2x —1 véo biéu thirc (*) ta co: 2x —1 = /x* +1
Véi diéu kién x >1 ta ¢ thé binh phuong hai vé
S4x—4x+tl =%+l ©3x¥-4x=0 < x(Bx-4)=0
[ x=0

3x-4=0

'x=0 (Loai)

=

x:g ( Thoa man )

Vay phuong trinh da cho ¢6 nghiém duy nhat x :g

*)Chuy:

Trong qua trinh giai phai chil y dén diéu kién cta nghiém t, x dé loai nghiém,
tranh nghiém ngoai lai.

Vi du 3: Giai phuong trinh sau: Y1—X+Vx+2=1 (1)

*) Phén tich dé tim 1oi giai:

Pay 1a phuong trinh ¢6 biéu thirc chtra can nhung c6 hai loai cin trong mot
phuong trinh. Do d6 dit an phu nhu vi dy 1,2 thi vAn con biéu thirc chira cin dan
dén kho khan khi giai.

Doi v6i bai ndy t6i s& hudng dan hoc sinh dit an phu : y =vx+2 (*) (y = 0)
Sau d6 bién ddi x theo 4n phu dé dwa phuong trinh vé phuong trinh an phu c6
mot loai biéu thirc chira can.

Tu (*)tach: x+2=y? & x =y?—2 =J1-x=33-y’

khi d6 phuong trinh trg thanh: f3—y* +y=1

Pén phuong trinh nay 13 phuong trinh c6 biéu thirc chira can bac 1é & dang don
gian. Co thé dé dang tim dugc nghiémy .

*) Loi giai:

TXD: x > -2

Diaty=vx+2 (*) (y20) =x=y*-2=1-x=3-y?

Phuong trinh (1) c6 dang:

P-y+y=1 o PB-y =1-y ©3-y =(1-y) & 3-y" =1-3y+3y" -y’
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oy =4y " +3y+2=0 (2)
Dén day t6i s& hudng dan hoc sinh nham nghiém dé dua thanh phuong trinh
tich, ha bac ctia phuong trinh .
*)Chuy:
Nham nghiém véi sé nguyén cé gia tri tuyét d6i nhé nhu 0; 1 ; (<1); 2; (-2)
Ta d& dang nham dugc y = 2 1a mot nghiém cuia phuong trinh (2)
Do d6 phuong trinh (2) c¢6 thé viét dudi dang:
(y-2)(y*-2y-1)=0
y—2=0
|y =2y-1=0
[y=2 (Thoa min)
¥ =2y-1=0(3)

A=1+1=2

Giai phuong trinh (3) ta ¢6: =y, =1-2 (Loai)
y, =1++/2 (Thoa man)

Thay y = 1++2 vao biéu thirc (*) ta c6:
Jxr2=1+2
o x+2=1+2{2+2
< x=1+2+2 ( Thoa min )
Vay phuong trinh da cho c¢6 hai nghiém phan biét 1a: x =2 ; x,=1+22
Vi du 4: Giai phuong trinh sau:

X+ x+l+,/x+l =2 (1)
2 4

*) Phan tich tim loi giai:

Khi hoc bai nay hoc sinh s& cam thay khé khan vi biéu thirc dudi can cia
phuong trinh lai khong giéng nhau va khong giéng nhu vi du 1, 2, 3. Nén hoc
sinh khong biét dit an phu bang biéu thirc nao.

To1 s€ hudng dan hoc sinh dit 4n phu bﬁng biéu thic chi chira mot can.

Dit y= x+% *) (y20)

Sau d6 bién doi x theo an phu y thay vao phuong trinh dé dua phwong trinh vé
any.

Tu (*) = x=y?- i khi d6 phuong trinh da cho c6 dang:
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t? —1+,/t2 RN

4 4

2
oty (t+£j =2
4 2

Do t>0 nén phuong trinh nay dé dang giai tim duoc nghiém t dé thay lai biéu
thue (*) tim nghiém x.
*) Loi gidi:

TXD: XZ%. Pit t= x+% *) (t20) = x=t2—%

thay vao phuong trinh (1) ta co:

2
t? —%+ (t+%j =2

Do t>0 nén tz—l+t+l=2
4 2

& 417 +4t-7=0
A =4+28=32
=, :—2_4J§:_1_2J§<0 (Loai )
4 2
t, = 2 +44\/§ = _1+22\/§ >(0 ( Thoa mén )

\/ 1 2y2-1
-1 » X+= =
vao biéu thuce (*) ta co: 4 2
o x=2-2 (Thoa man )
Vay nghiém cuia phuong trinh d cho 1a x =2-+/2

Thay t= 22

Vi du 5: Giai phuong trinh sau : \/(2+\/§)X +\/(2—'\/§)x =4

*) Phan tich tim loi giai:

Péi voi phuong trinh nay 4n x hoan toan khac véi cac phuong trinh trén . An x
lai 14 s6 mii ctia biéu thirc dudi can. Do d6 hoc sinh s& liing tang khong thé giai
binh thuong duoc. Toi s& hudng dan hoc sinh hiy nhan xét vé cac biéu thuc
nang 1én luy thira dudi dau can.

Ta co: (2+J§)(2—J§)=1
Tir d6 ta c6 thé dat n phu y= (2+J§)X (y=0)

Khi d6 (2-3) :%
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Thay vao phuong trinh ta s& c6 phuong trinh 4n y dang don gian c6 thé d& dang
giai tim dugc nghiém y.
*) Loi giai:

Paty = \[(2+v3) (¥ (yzo):n/(z-ﬁ)z;
Thay vao phuong trinh ta co: y+% =4 (y=0)

< Yy -4y+1=0
s (y-2)=3
y1:2+\/§ (Thoa man )
j—
y2=2—x/§ (Thoa man )
(2+\/§)X:2+\/§

=X=2

Thay y, =2++/3 vio biéu thic (*) ta co:

Thay y, =2—+/3 vio biéu thirc (*) ta co: (2”5) =2-\3
= X=-2
Vay phuong trinh da cho c6 hai nghiém phan bi¢tla: x =2 ; x,=—2
*) Chul y: & dang bai nay can luu ¥ t6i méi quan hé giita cac biéu thuc dé tir d6
c6 cach lam thich hop .

*) Vi du bai toan tuwong tu: /X_“Ll_ fx__lzg
x-1 Vx+1 2

Vi du 6: Bai toan phat trién:
Giai phuong trinh sau : Q/(x+1)2 —3Q/(x—1)2 =-2Ux*-1 (neN;n>2)

*) Phan tich tim loi giai:

Déi vai bai nay néu hoc sinh dit an phu ngay thi s& kho khan khi giai. Toi s&
huéng dan hoc sinh nhan xét trude khi giai.

Ta nhan thdy x =1 khdng phai la nghiém cta phuong trinh . Do d6 ta chia ca 2

2
v¢€ cua phuong trinh cho ;‘/(x—l)2 ta duoc : n/(ifj —-3=-2p % 2)

Pén phuong trinh nay ta c6 thé dat an phu va dé dang giai dugc nghiém cia an

phu.
*) Loi giai:

);+i *) (nchan thiy>0, n1é thi moi y déu thoa mén )
Phuong trinh c6 dang: y?—3=-2y
<y-Dy+3)=0

Dat y:n
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y =1
¥, =—=3 (Loai v6in chan)
Thay y1=1 vao (*) ta c0:

nx+l X+1

— =1 —=1<Xx+1=x-1 (Vonghiém)

x-1 x-1

Thay y1=- 3 vao (*) vdin 1¢ ta co:

X+1 X+1 . 3"-1 3" -1
n =3 —=(-3) ©x= Vay X=

x—1 1) 311 W

Vi du 7: Giai phuong trinh sau: x* ++/x* +2007 = 2007 (1)

*) Phén tich tim loi giai:

Péi voi phuong trinh nay néu hoc sinh dit an phu ngay thi khé khan khi giai.
Néu toi huéng dan hoc sinh trudc khi dit an phu cdng vao 2 vé voi x* sau d6 ta
m&i dit an phu. Sau d6 dua vé phuong trinh bac hai véi an phy.

*) Loi giai:

x* +4/x2 +2007 =2007 (1) < X*+x2++/x2+2007 = x* + 2007

Pat VX*+2007 =t; (t=+2007)

Phuong trinh (1) tré thanh: t2—t — x> —x* =0

A, = (-1 —4(-x* —x) =1+4x* +x* = (Zx2 +1)2

2
=1, =L;+1=x2+1("[’hoémﬁn)
1-2x* -1
t2:+:—x2(Loai)

Vay x?+1=+/2007 + x*
2 2 2

& (X +1)" =2007 + X

< X'+ 2x2 +1=2007 + X°

X +x7+2006=0 (2)
Pita=x* (a20)
Phuong trinh (2) tré thanh : a?+ a— 2006 =0
A, =1+4.2006 = 8025
8, = -1+4/802

5 > (Thoa man ) X
Vi g = -1+ \2/8025 S o et -1+ \2/8025
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Vay phuong trinh da cho c6 hai nghiém 1 : x, =, [-2*Y802>

2
- /—1+\/8025
| P80

2

*) Cac cau giai twong tu:
Gidi cac phuong trinh sau:

a) X'+Vx*+3=3
b) x*—Vx*+5=5
c) x* ++/x*+2008 = 2008

5- KET QUA

Trén day t6i da trinh bay lai kinh nghiém cta minh vé cach giai bai toan bang

phuong phéap dit an phuy trong chuong trinh toén 16p 9.

Qua viéc chon loc, sip xép va phan thanh cac dang chinh nhu trén di trinh bay,
dong thoi tién hanh giang day o hai 16p 9 tai truong toi thay hoc sinh co kha
nang phat hién, nhan dang, phan doan, tim 101 gidi va c6 cach trinh bay 1ap luén
chdt ché hon, khong nhitng vdy ma cac em con hao hing, say mé hoc tap va
chiu kho tu duy trong qua trinh giai phuong trinh .

Sang kién nay co thé tuy theo mirc do yéu cau dbi twong hoc sinh ma gido
vién c6 thé day toan bo hay it nhiéu mot phan nao d6. Con d6i véi hoc sinh kha,
gioi thi viéce truyén thu cho cac em mot sd ki nang, phuong phap giai trén 1a can
thiét va rat c6 ich.

Truwdc khi thuc hién Sau khi thye hién
Lop Gioi |Kha |TB Duéi | Gioi |Khd |TB Dudi
TB TB
9B 5% 25% (30% |(40% [15% [30% [40% |15%
9A 50% |30% |20% 80% | 20%
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C. KET LUAN VA KHUYEN NGHI:
Giai phuong trinh bang phuong phap dit an phu 13 mét loai phuong trinh kho va

da dang. Viéc dinh huéng va tim 15i giai khong hé don gian . Tuy nhién loai
toan nay cho phép phat huy tu duy sang tao, kha nang van dung linh hoat ctia
hoc sinh.

Trong sang kién ndy toi dd c¢b géng chon loc, sip xép va phan loai , hé théng
theo timg dang dé phu hop véi dbi twong hoc sinh. Toi thdy cic em say mé va
hao himg hon trong hoc toan. Cac em khong cam thay ling ting va so khi gip
nhitng dang phuong trinh nay.

Tuy nhién vi thoi gian c6 han, nén dé tai cua toi khong tranh khoi nhimg thiéu
s6t, t6i rat mong nhan dugc sy dong gop v kién cua Hoi dong Khoa hoc co sé dé
dé tai cua t6i dugc ap dung tét hon trong giang day.

Toi xin tran thanh cim on!

Ha noi ngay 11 thang 4 nam 2023
To1 xin cam doan day la SKKN cua
minh viét, khong sao chép ndi dung
cua nguoi khac

Tac gia

Lé Thi Mai Chi



