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PHAN THU NHAT: PAT VAN PE
I. Co sé khoa hoc ciaa van dé.
1. Co s6 li luan.

Trong chuong trinh toan phd thong, phuong trinh vé ty 14 mét trong nhiing
dang todn quan trong, thudng xuyén cd mit trong cac dé kiém tra dinh ky hay dé
thi tuyén sinh vao cac cap. Qua viéc giai cac bai todn phuong trinh vé ty, hoc sinh
hoc duoc rén luyén nhiéu loai hinh tu duy khac nhau: phén tich, tong hop, so sanh,
khai quat hoa, dic biét hda, triru tuong hda, cu thé hoa va qua d6 kich thich duoc
nang luc sang tao, tich cuc, chu dong caa hoc sinh.

Chuyén dé phuong trinh vo ti 16p 9 nang cao 1a mot phan trong chuong trinh
toan hoc thi vi va thach thirc cho hoc sinh. Viéc hoc phuong trinh vo ti khéng chi
gilp cac em rén luyén k¥ niang giai todn ma con khuyén khich sy séng tao, logic
va tu duy phan bién. Chuyén dé& nay voi nhirng dang toan phuc tap s& gilp hoc
sinh khdm pha thém vé toan hoc va phat trién kha ning giai quyét van de.

2. Co s& thuc tién

Trong d¢ thi vao 10 THPT, ¢6 rat nhiéu cau hoi & cac chu dé khéac nhau voéi
cac cap do khéac nhau. Trong cac cau phan loai & mic cao nhat, phuong trinh vo
ti 1a mot trong nhitng dang toan c6 mat va da dugc dua vao dé thi tuyén sinh vao
cac nam 2009-2010, 2010-2011 va gan day nhat la 2020-2021. Bai phuong trinh
v ty phan loai cap do cao nhat trong dé thi vao 10 Ha Noi thuong chiém tir 0,5
diém. Pay 1a mot trong nhitng bai toan phan loai hoc sinh mot cach ré nét nhat.
Pa phan cac em s& khong lam dwoc ¥ ndy, rat it hoc sinh 6 thé 1am duogc y cudi
cung.

Phuong trinh v6 ty & mic d6 ndy ngoai viéc hoc sinh can dau tu thoi gian,
tu duy thi can ¢ cach tiép can thich hop. Pac biét dang toan nay gom rat nhiéu
cac dang toan con, khién cho hoc sinh néu khéng c6 céi nhin téng quét s& kho
khan dé tiép can 1oi giai. Diéu nay doi hoi khi day toan va hoc toan, ddi véi giéo
vién ngoai viéc huéng dan hoc sinh 1am bai tap can tao dugc thoi quen, trang bi
cho hoc sinh phan loai cac dang cling cac bai toan co ban (bai toan don vi) dé gilp
ngudi hoc hiéu sau sic kién thic, phat trién tu duy sang tao va tiép thu tt nhiing
kién thic méi va gay hang thi véi hoc sinh trong dang toan nay.

I1. Muc dich viét sang kién kinh nghiém.

Khi chon d¢é tai: “phwong phdp giip hoc sinh tiép cdn dang toan
phwong trinh vo ty trong bai thi vao lop 10- THPT?”, t61 muon dua ra mot s6
kinh nghiém cta minh trong qua trinh giang day, tich Iiiy ma toi da thyc hi¢n
trong nhiing nam qua, nham nang cao hon nira chat luong day hoc giiip cac em
c6 cai nhin tong quat, nam dugc cac dang thuong gap tir do c6 co hdi gidi duoc
cao hon trong ki thi vao 16p 10 THPT.
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Dé tai nay gilp hoc sinh:

- Nam chic kién thirc co ban; nim vitng c4c dang todn co ban, cac bai toan
co ban, cac ki thuat sir dung dé giai phwong trinh vé ti.

- Rén luyén ki ning quan sat, ki nang khai thac, ki ning bién d6i va xir ly
bai toan.

- Nang cao ning luc tu duy, biét cach hoc toan, giai toan mot cach thdng
minh, sang tao.
I11. Péi twong nghién ciru, pham vi nghién ciru va 4p dung dé tai.
1. P6i twong nghién ciu:

Céc dang toan trong chu dé phuong trinh vo ty.
2. Pham vi nghién ciru va ap dung deé tai:

Pé tai nay toi xin duoc dé cap dén cac két qua, cac dang todn tir co ban toi
nang cao.

Pé tai duoc ap dung tir thang 9 ndm 2023 dén thang 3 nim 2024.
3. Phuong phap nghién ciru:

- Nghién ctru tai liéu.

- Kinh nghiém giang day.

- Trao d6i voi dong nghiép.

- Thong keé két qua, so sanh va doi ching.

PHAN THU HAI: QUA TRINH TRIEN KHAI THUC HIEN
I. Khao sat thuec té.
1. Tinh trang khi chua thuc hién dé tai.

-Vé phia gi4o vién: tuy da c6 nhiéu cé ging trong giang day nhung thoi
gian khong dap tng duoc yéu cau cua dang toan.

- V& phia hoc sinh: Déi véi hoc sinh bac THCS hién nay thi thoi gian o
trén 16p khong du dé hoc sinh cé thé hoc cha dé nay mot cach day du nhat,
ngudn tai liéu hién nay & trén mang quéa nhiéu khién cho hoc sinh kho khan khi
chon lya.

Nhitng van dé nay c6 nhiéu ly do: dang toan nay khé nén nhiéu hoc sinh
bo qua, tap trung cho cac dang toan dé& hon; mot s6 hoc sinh ¢6 tu duy nhung
chua c6 phuong phap, hé thong bai toan dé tiép can.

2. S0 lidu diéu tra trwéc khi thuc hién.

Trudc khi trién khai chuyén dé t6i da tién hanh thar nghiém véi cac em
hoc sinh kha, gioi cua khéi 16p 9 théng qua bai tap sau:

Giai phuong trinh X ++3x—2 =X’ +1. (D& TS 10 HN 2020-2021).

e Két qua trwéc khi 4p dung dé tai: (sé hoc sinh lam dwoc)

2/21




Giéi Kha
Tong s6 hec sinh SL % SL %

34 1 2,9 0 0

e Nhan xet:

Hau hét hoc sinh kha gioi déu giap kho khin ¢ bai toan nay néu chua co
kinh nghiém cling nhu phuong phap giai.

I1. Céc bién phap thuc hién.
1. Chuan bi ciia gido vién va hoc sinh.
1.1. Péi véi gido vién.

Pé gilp hoc sinh vuot qua cac dang toan kho, rén ki ning giai toan, phét
trién cac ning luc tu duy sang tao gido vién phai chi y mot sb van dé co ban sau:

- Thuong xuyén hoc tap dé nang cao trinh do chuyén mon.

- Nghién ctru ki sach gido khoa, sach gido vién va mot s tai liéu co lién
quan dén bai hoc.

- Lap ké hoach day hoc cho tung bai, timg chuong.

- bong vién khuyén khich, tao co hoi, diéu kién cho hoc sinh tham gia vao
qua trinh day — hoc mot cach tich cuc, gilp cac em phét trién téi da nang luc, tiém
nang ¢ ban than.

- Huéng dan hoc sinh ki ning doc, nghién cau sgk va sach tham khao.

- Gi4o vién phai thiét ké, t6 chire, huéng dan hoc sinh thuc hién cac hoat
dong hoc tap véi hinh thie da dang, phong phu, ¢6 stc hap dan phi hop véi dic
trung bai hoc véi dic diém va trinh d6 nhan thac cua hoc sinh.

- Str dung cac phuong phap va cac hinh thic to chire day hoc mot cach hop
Ii, hiéu qua linh hoat, phll hop véi dic trung caa mén hoc, tinh chat caa bai hoc,
dic diém va phi hop voi trinh d6 cta hoc sinh.

- Pac biét phai cha y dén khau soan gido an: Gido an phai xay dung ké
hoach bai day theo quan diém d6i méi. Trong gido an can thiét ké du cac hoat
dong cua ca giao vién va hoc sinh trong qua trinh day — hoc.

1.2. Poi véi hoc sinh.

Dé hoc sinh tich cuc, chu dong, tu tin, say mé hing tha , giai tét cac bai
toan phuong trinh vo ty hoc sinh phai chd y mot sé van dé sau:

+ Nam viing cac cac dang toan phuong trinh v6 ty co ban

+ Hoc sinh can duoc lam nhiéu bai tap tur co ban td1 nang cao, nhiéu dang
bai
+ Hoc sinh trinh bay bai r0 rang chat ché
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+ Hoc sinh ndm ving ki thuét giai cac dang toan thuong gip, bién doi thanh

thao dé dua cac dang la vé quen.

I11. N§i dung dé tai:

1. Phwong phap gitp hoc sinh tiép cin dang toan phwong trinh v ty trong
bai thi vao lép 10 THPT

Pé giai quyét tot cac phuong trinh v6 ty, ngoai viéc ngudi hoc can nam
viing cac phuong phap giai cac phuong trinh vé ty co ban, hoc sinh can nim duoc
cac dang toan nang cao khac cung vai cach quan sat, nhan dang, cac ki thuat, va
kinh nghiém xt 1y twong Gng.

Pé ngudi hoc nam viing, cac bai tap can dugc sap xép tir co ban téi nang
cao va cac y trudc co lién quan téi ¥ sau gitip ngudi hoc nhin dugc hé théng cac
bai toan, su khac nhau vé céc kiéu bién hoa cua dang toén.

2. Ndi dung cu thé:
1.2) Dang 1. Cac phwong trinh vé ty co ban va cach giai
+ JA=B . biéu kién c6 nghiém: B>0.
Phuong trinh twong duong vai A=B?.
+ JA=VB
A=B . A=B
C{AZO hoge C{BZO
f(x)>0
+ JF(X) +g(x) =/h(x) = {g(x) =0
f(x)+9(x)+2f(x)g(x) =h(x)

(khdng can diéu kién cta h(x)).

f(x)>0
+ 2/f(x) =%g(x) = {g(x)=0 (neN”)
f(x)=9(x)

” B g(x)=>0 N
+2/ f (x _g(x)a{f(x):gz”(x) (neN’)

Bai 1. Giai phuong trinh x—+/2x+3=0.
Loi giai. Phuong trinh twong duong vai:

x>0
x>0 x>0
J2X+3=x & = Selx=-1ex=3.
{2x+3:x2 x?—2x-3=0 { 3
X =

Vay nghiém cua phuong trinh 1a x=3.
Bai 2: Giai phuong trinh:+/x-2 -3Jx* -4 =0
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Xx—-22>0

X2_420<:>x22 Q)

HD:DK: {

S x-2-3J(x-2)(x+2) =0

PT & m.(l_:e,M):o

Jx=2=0 X=2 ,
(1-3vx72)=0 | x= 2 @

9
Két hop (1) va (2) ta duogc:x =2
Bai 3. Giai phuong trinh x+4 —v1-x=1-2x .
Xx+4>0
Léi gidi. Didu kién: {1-x>0 c>—4£x£%.
1-2x>0

=

Phuong trinh twong duong voi:
VI-X+41-2x =4/x+4 < J1-x)(1-2x) =2x+1

x>t
2x+1>0 «>_1 2
Tla-wa-2x) =(@x+12 2 g Lox=0
(L=x)( - 2x*+7x=0 2
x=0
Vay s ={0}.
Bai 4. Giai phuong trinh: x=++3x*+1-1.
Lo giai. Phuong trinh twong d ji: 1%=0 x20
o' giai. Phuong trinh tuong duong vai: =
X*=43x"+1-1  |/3x*+1=x"+1

x>0 x>0 x>0

N PN N
3x2+1=(x2+1)2 {x“—x2 -0 xz(x2 —1):0
x>0

Xx=0
=< x=0 & .
x=1

Xx=%1

Vay s={0;1}.
Bai 5. Giai phuong trinh: +/2x—1+x*-3x+1=0.
Loi giai. Ta c0: v2x—1+x*-3x+1=0</2x-1=—x"+3x~-1.

—x>+3x-1>0 —x?+3x-1>0
= =
2x—1:(—x2+3x—1)2 (x—1)?(x* —4x+2)=0
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X +3x-1>0  [-X*+3x-1>0 1
= x=1 = x=1 = { -
x*—4x+2=0 x=2+2 X
Vay s ={12-2}
2.2) Dang 2: Pua vé phwong trinh tri tuyét déi
Str dung hang dang thic Sau:

AN =9(X)<:>|f(x)|:g(x)ﬁ{f(x)zg(x) (f(x)=0)

fFO)=-g(x) (f(x)<0)

Bai 1: Giai phuong trinh: vx* —4x +4 +x =8 (1)

HD: (1) © {(x-2)*=8-x < |x—-2/=8-X
—Néux<2:(1):>2—x:8—x(v6nghiém)
—Neux>2:(1)=>x-2=8-x<x=5(thoaman) Vay:x=>5.

Bai 2: Giai phuong trinhm/x+2+2ﬁ+\/x+10—6\/m=2\/x+2—2\/m (2)

HD: (2) X+1>0
. =
\/x +14 24X +1+1+\/x +1-23Vx+1+9 = 2\/x +1-24x+1+1

- {x >-1 *)

IX+1+14+ | VX +1-3|=2]Wx +1-1|

bat y = Jx+1 (y = 0) = phuong trinh(*) da cho tro thanh:
y+l+|y-3i=2]y-1|

—Neu0<y<l:y+1+3-y=2-2y<y=-1(loai)

~Néul<y<3:y+1+3-y=2y-2&y=3

—Neuy>3:y+1+y-3=2y—2(v6 nghiém)
Voiy=3<x+1=9< x=28(thoaman) Vay:x=38
Bai 3:Giai phuong trinh: VX —2++2x—5 + VX +2+3J2x -5 = 72

HD:PK: zg

PT < \/2X—5+2v2Xx—5+1+2x -5+ 642x—5+9 =14
@‘M+4+‘M+3‘:14@mz5@x:15 (Thoda man) Vay:x =

15

Bai 4:Giai phuong trinh: \x+2vx—1 +yx-2Jx—1 =2

HD:DK:x>1

Pt > X =1+ 2 —1+1+x-1-2JX—1+1=2 & JX—1+1+[Jx—1-1] =2

Néu x>2 pt < x-1+1+Vx-1-1=2 < x=2 (Loai)

Néu x<2 pt & VXx-1+1+1-x—-1=2 < 0x =0 (Ludn ding véi vx)

Vay tap nghi€ém cua phuong trinh la: S ={xe R[1<x<2}
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3.2) Dang 3. Pua vé phwong trinh tich ‘ 7 7
Phwong phap: ghép nhdm thich hop dwa vé phuong trinh tich, cé thé dat an phu
dé dé dang nhin ra hon.

Bai 1. Giai phuong trinh «/x+9 +2012\/x+6 = 2012+ /(x+9)(x+6)

Loi giai. Diéu kién: x>-6.

Phuong trinh < 2012/x+6 —2012 +/x+9 —/(x+9)(x+6) =0

< 2012(\/x+6 -1) —x+9(/x+6 -1) =0

& (Vx+6-1)(/x+9-2012) =0

< x=-5,x=4048135 (thoa man dicu kién).

Vay tap nghiém ctaa phuong trinh da cho la S ={-5;4048135}.

Bai 2. Giai phuong trinh % +(4+x*)v/4-x* =8-2x/4-x?

Loi giai. Dicu kién: x* <4< -2<x<2.

Phuong trinh < x° ~8+(4+x*)V4—x* +2x/4—x* =0

& (x—2)(x2+2x+4)+(x2 +2x+4) 4-x* =0
c>(x2+2x+4)(x—2+\/4—x2)=0
<:>[(x+1)2+3}(x—2+\/4—x2)=0

2-x2>0 x=0
Ja-x* =2- A man).
= X®{4—x2:4—4x+x2®[x:2 (thoa man)
Vay tap nghiém ctua phuong trinh da cho la S={0;2}.

4.2) Dang 4. St dung phwong phap lién hop

Bai 1. (HSGTP HN 2011 — 2012) Giai phuong trinh: x* +12 +5=3x++/x*+5
Loi giai. Ta co:vx* +5+3x=x* +12+5

<& X +5-3+3x—6-X>+12+4=0

X’ -4 X’ -4
o 2T 3x-2)- X% 0
VX*+5+3 VX2 +12 +4
X+2 X+2
< (x=2) +3- =0
[\/x5+5+3 \/x2+12+4J
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TfrPTsuyra3x>5<:>x>%;dodé Xt2 __X+2 : Vi vay biéu thuc

VX2 4543 x*+12+4

trong ngoac luén duong. Suy ra x—-2<x=2.

Bai 2. Giai phuong trinh: +/x+5++/x+2+2x-1=0.

Loi giai. Didu kién: x> -2.

Péy rang x=-1 la nghiém caa phuong trinh, khi d6 Vx+5 =2,x+2 =1.
VX+5-2+Xx+2-1+2x+2=0
(\/x+ ~2)(Wx+5+2) (\/x+ ~D(/x+2+1)

(Vx+5+2) (Wx+2+1)

+2(x+1) =0

X+1 X+1

- (Vx+5+2) " (Vx+2+1)

+2(x+1) =0

1 1 N
<:%X+D(J;:§+2+J;:§+l+2j_0()

Véi didu kien x>—2 thi ——=—+——1 4250, Viy x=1.

IX4+5+42 x+2+1

Bai 3. Giai phuong trinh: 4v/x+3++19-3x = x* +2x+9.

Loi giai. Diéu kién: —3<x<%

Ta nham duoc 2 nghiém 12 x=1,x =—2 nén ta phan tich dé tao ra nhan tir chung
la: x*+x-2.

Ta tao ra 4yx+3—(ax+b)=0 dé phuong trinh nhan x=1x=-2 1am nghiém.

4
a=—
a+b=8
Suy ra 3
—2a+b=4 ho 20
3

Tuwong tu : +19-3x —(mx+n)=0 nhan x=1x=-2 la nghiém.

Ao 1

m+n=5 3
=

-2m+n=5 b_13

3
4 13 X 2
Trinh bay: 4+/x+3 (§x+—j+ 19—3x—(3—§]—(x +X— ):O
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<:>%[3\/x+3—(x+5)]+3 ‘19_3)(3_(13_)() —(x2+x—2)=0

I
o

@ﬂ[ X“—X+2 }r X“—X+2 —(x2+x—2)

3| 3Wx+3+(x+5) | 33v19-3x +(13-X)]

<:>—(x2—x—2) ﬂ ! + ! +1|=0
3 3WXx+3+(x+5) 3BV19-3x +(13-x)]

D& thay véi —3< x 1 th|

1
3M+ (x+ 5) 3[3\/19 —3Xx + (13- x)] 70

Nén % ! + ! +1>0.

3WXx+3+(x+5) 3[3v19-3x + (13— X)]

x=1

Phuong trinh da cho twong duong voi x* +x-2=0< {x Y

Vay phuong trinh ¢6 2 nghiém la x=3,x=-2.

5.2 )Dang 5. Pit 4n phu

* Loai 1. Piat mét an phu o o
Phwong phap : thuong dat can la an ré1 dua phuong trinh ban dau vé mot
phuong trinh véi an véi.

Bai 1. Giai phuong trinh sau: x?++/x?+11=31.

Lai giai. bat t =+x*+11,t>0. Khi d6 phuong trinh da cho tr¢ thanh:

t=6

t’+t-42=0< .
t=-7

Vi t>0=1=6, thay vao ta co Vx* +11=6

x> +11=36 < x =15

Vay phuong trinh ¢6 nghiém la x=+5

Bai 2. Giai phuong trinh sau: (x+5)(2-X) =3Jx +3x
Loi giai. Phuong trinh < x* +3x+3yX? +3x ~10=0

bat t=+x*+3x,t>0.

s t
Phuong trinh da cho tré thanh t* +3t-10=0< [

Vit>0=t=2,thay vaotaco vx*+3x=2
5 x=1

S X +3x-4=0< .
X=—-4

Vay phuong trinh ¢6 nghiém la x=1 va x=-4.
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Bai 3. Giai phuong trinh sau: 4x—1+4x*-6x+1=0.

2
Loi giai. DKXD: xz%.Deitt:\Mx—l,tZO:X:t +1
2 2 2
Phuong trinh tr¢ thanh t+4(t Il) 6! :1+1:0

S A+t 27 +1-6( +1)+4=0 o t' -4’ +4t-1=0< (t-1)(t°+t7-3t+1)=0
t=1

loai t=-1-2

(=123 (log )

Voit=1taco 1=\/4x—1<:>x:%

<:>(t—1)2(t2+2t—1):0<:{

Voi t=-1++/2 taco —l+\/§:\/4x—1c>4x—1:3—2\/§<:>x:¥
2-2

Vay phuong trinh c6 hai nghiém x :% va x = —

Bai 4. Giai phuong trinh: 1+§\/x—x2 =Jx+/1-x

2_
Lo gidi. Dat t =x+I—x >0 thi Jx—x =L 2

2
Khi d6 phuong trinh da cho tré thanh phuong trinh bac hai véi an 1a t:
t? -1

1+ =tot’-3t+2=0t=1t=2. Vayta co:
Yx+1-x=1 2Ux—=x* =0 (=0 X1

= <> X=U;X=1.
Jx+1-x=2 |VN(VT <2)

* |_oai 2. Pat mot an phu roi dwa vé tich (an phu khéng hoan toan)
Phwong phap: Dit mot an rdi dua phuong trinh vé dang tich (thuong st dung
hdt s6 3 hoic phuong trinh dang cap bac 2)

Doi khi ta ciing két hop véi 4n ban dau dé dua vé tich nhu & bai mau 2.

Bai 1. Giai phuong trinh: 6x* +2x+1=3xy/6x+3 (HSG TP HN 2017 - 2018)
Loi giai. Biéu kién x> —% . DO 6%* +2x+1=5%*+(x+1)* >0 nén tir phuong trinh
ta suy ra x> 0.

bit a=+/6x+3 ta cO 6x°+2x+1=6x’ +%a2 nén phuong trinh di cho viét lai

thanh: 6x +%a2 =3xa hay (a—6x)(a—3x)=0.

Tur day ta c6 a=3x hoac a=6x.
Vi a=3x, tacd 9x* =6x+3. Tu day, vdi chl y'x>0, ta giai dugc x=1.

10/21




V61 a=6x, ta co 36x* =6x+3. Tu day, voi chd yx >0 ta giai dugc x =

1+J1_3
12

Vay phuong trinh da cho c6 hai nghiém x=1 va x= 1+1\2/1_3 :
Bai 2. Giai phuong trinh: 6x* +2x+1=3x+/6x+3 .
Loi giai. Didu kien: xz—%.
Phuong trinh <> 18x” + (6x +3) = 9x~/6X +3 .
bat y=+6x+3>0, ta dugC 18x* +y* =9xy
<18x* —9xy +y* =0 < (6x—y)(Bx—y)=0

y=3x |/6x+3=3x 9x?—-6x—-3=0,x>0
= = =N :

y=6x |.6x+3=6x |36X°—6x-3=0,x>0
&S x=Lx= L+13

12

Vay tap nghiém cta phuong trinh da cho la S = {1; 1+1\2/1_3}.

Bai tap twong tuw
Bai 1. (HSGTPHN 2013 - 2014) Giai phuong trinh x? —2x—2+/2x+1-2=0.
* |_oai 3. Pt mot 4n phu roi dwa vé hé
Bai 1. Giai phuong trinh X2 ++/x+5 =5.

Loi giai. Dicu kién: x>-5.
bat t=yx+5>0=1t*-x=5, ta duoc hé{
=t?—x*—x-t=0< (t+X)(t—x-1)=0.

Truong hop 1: Xét t+x=0<t=—Xx=>/X+5 =X

—x>0 Xx<0 _
<:>{ @{ & L \/Z

X = thoa man).
X+5=x? x?—x-5=0 2 ( )

Truong hop 2: Xét t—x-1=0<t=Xx+1=>JXx+5=x+1

X+1>0 x=>-1 ~1+
= 2 < << =
X+5=x"+2x+1

, 17 (théa mén).
X“+Xx—-4=0 2

Vay tap nghiém caa phuong trinh da cho 1a S = {_1+2J1_7 ; 1_;/Z}.

Bai 2. Giai phuong trinh x* +1=23%2x-1
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t2+1=2x

Loi giai. bat t =3/2x-1=1*+1=2x, ta dugc hé { s 1ot
X3 +1=

=t —x° = 2x=2t & (t—X) (P +tx+x*+2) =0

2
@(t—x){(ug +3%+2} De>t=x

=X +1=2x= X -2x+1=0= X =X+ x* =x—x+1=0
& X (X=D)+x(x=1) - (x-1) =0 (x=1)(x* +x-1)=0

~1+5
>

S Xx=1Lx=

* Logi 4. Chia ca 2 vé cho mét biéu thirc roi dit an phy

Phwong phap: Xeét biéu thic M =0 roi 1ap luan tim x va kiém tra x nhan dugc
6 la nghiém cta phuong trinh hay khong.

Truong hop M =0, chia ca hai vé cia phuong trinh cho biéu thac M rdi dat an
phu.

Pé nam duoc co ché, ta can dé y dén twong quan, sy twong dong cua bac ciing
nhu twong quan hé s6 cua cac hang tir trong cin va bén ngoai.

Bai 1. Giai phuong trinh: x* =(1-/x)(2x-3x+3).

Loi giai. Co mot su twong dong gitta hé s6 va bac caa: 1-+/x va —3Jx +36 trong
2 ngoic. Biéu kién x>0.

Xet x=0 ta dugc 0=(1-0)(2.0-3.0+3) (sai) do d6 x=0 khong la nghiém cua
phuong trinh.

Chia ca 2 vé cho x ta dugc:

([ o g e1)

t=-1
bat 1Lt xhids phuong trinh tré thanh: 3t> +2t-1=0<| 1
X Jx t==
3
TH1: t= 5 1 \/_ = -1 x—/x+1=0 (v6 nghiém)
3- J_
Jx = (L)
TH2:t=% taco 1_):/;:%c>x—3\/;—3=0 o \/_ :x:%.
\/;:3+
15+3J_

Vay phuong trinh ¢6 nghiém duy nhat: x
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Bai 2. Giai phuong trinh: 5x2 +2x+10=7x* +4

Loi giai. Tathay: ¢6 1 su trong quan hé sb: trong can 1:4 con bén ngoai thi
khdng c6, bén ngoai chi ¢6 5:10=1:2 nhung véi khoang cach bac nho hon.
Xét x=0 ta duoC: 5.0+2.0+10=7/0+4 (khong dung) do d6 x =0 khong la
nghiém cia phuong trinh.

Chia c4 hai vé cho x ta du’(_yc:S(x+gj+2=7 /x2+i2
X X
—2

2
<:>5(x+zj+2:7 (x+gj -4
X X
t>—

bat (x+gj:t taco: 5t+2=7Jt’-4 < 5
X 25t + 20t + 4 = 49(t* - 4)

5
tz__z t:_E(L)
Rt 5 =
) 10
24t - 20t-200=0 t=§
X_5+J7
Vi x+£=22 = 3% —10x46=0 < 3 .
X X_5_ﬁ
3
Vay S:{5+3\/7;¥}.

* Loai 5. Pt hai an phu dwa vé phwong trinh tich
Bai 1. (HSGTPHN 2019-2020) (4x+2)+/X? +2x+5 =(X* +2x+2)/4x+5

Loi giai. Didu kién: xz-%.

Dit a=v4x+5 va b=+/x*+2x+5(a,b>0).

Taco 4x+2=a"-3, x*+2x+2=b*-3.

Phuong trinh d3 cho c6 thé duoc viét lai thanh (a2 —3)b = (b2 —3)a, hay
(a—b)(ab+3)=0.

Do ab+3>0 nén tir day, ta c6 a=b hay x> +2x+5=4x+2.

Giai phuong trinh nay, ta dugc xe{0,2}.

Thur lai, ta thay thoa man.

Vay phuong trinh da cho co6 tap nghiém la S ={0,2}.
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Bai 2. Gidi cac phuong trinh sau :v4x* +5X+1—2x* =X +1=9x -3
a=+4x* +5x+1
b=+x*-x+1

Ta dugc hé phuong trinh:{

HD:Dat { (a;b>0)

a? —4b* =9x-3

a—-2b=9x-3

a=2b

Tur d6 ta co: a?- 4b?=a - 2b <:>(a-2b)(a+2b'1)=0C>L_1_2b

Néua=2b < 4’ +5x+1=2x2 —x+1 < x=% (thod man)

Néua=1-2b < Jax? +5x+1=1-2Jx* —x+1 (¥)
Taco:VT(*) >0 (1)

2
VP(*) =1-2Jx* —x+1=1-2 ’(x—%) +% <1-3<0 (2)

Tu (1) va (2) suy ra phuong trinh (*) vo nghiém
Viy phuong trinh d3 cho ¢6 nghiém duy nhat x = %

Bai tap twong tuw

Bai 1. Giai phuong trinh: §+ fx—% =X+ /Zx—g.

Bai 2. (HSG TP HN 2010 — 2011) Giai phuong trinh:
2(X? +2x+3) =5yx° +3x +3x+ 2

* L_oai 6. Pt hai an phu dwa vé hé phwong trinh
Phuong phap: thuong sir dung vai 2 can khac bac

Bai 1. (HSG TP HN 2018 -2019) Giai phuong trinh: J/2—-x =1-+/x-1.
Loi gidi. DKXD: x>1.

:3/2_ 3 _
Dat 2 X VOl a<lb>0 :{az =a’+b’ =1,
b=+x-1 b®=x-

T (*)taco: a=1-b=b=1-a.

Thay b=1-a vao thé thirc a’+b*=1=a’+(1-a)’=1 <a’+a*-2a+1=1

ea*+a’-2a=0<a(a’+a-2)=0<a(a+2)(a-1)=0.

: . 2-x=0

*Neéu a=0 (Thoa man) =b=1. Ta dugc {x i(—l < x=2 (Théa man BKXD).
A 2—-x=-8 ) ~

*Néu a+2=0«<a=-2=b=3. Ta duogc {x -9 < x=10 (Théa man BKXD).
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[ 2—-x=1
*Néu a-1=0<a=1=b=0. Ta duoc { X e x=1 (Thoa man BDPKXD).

Vay phuong trinh ¢o6 tap nghiém la S ={1;2;10}.
Bai 2. (HSGTPHN 2015-2016) Giai phuong trinh

V2% +11X+19 ++2X% 45X+ 7 = 3(X+2)

Loi giai. Diéu kién c6 nghiém x> -2.

Dit 2x? +11x+19 = a,+/2x* +5x+7 =b rdi nhan ca hai vé véi 2 ta duoc phuong
trinh: 2(a+b)=6x+12 =2(a+b)=a’-b*> <(a+b)(a—b-2)=

3x+8=>0

=2 (thoa
(2x +11x+19):(3x+8)2<:>x (tho

—a=b+2 = 2J2x* +11x+19 3x+8<:>{

man). Vay x=2.

* Loai 7: Giai phwong trinh vo ti bang cach dwa vé hé doi xirng loai I1
» Ta hay di tim nguén gbc ctia nhitng bai toan giai phuong trinh bang cach
dua vé hé d6i xtmg loai 11

s NV (x+1)=y+2 @O

» Ta xét mot hé phuong trinh do6i xtng loai II sau : , viée
(y+1) =x+2 (2

gidi h¢ nay thi don gidn
Bay gio ta s€ bién h¢ thanh phuong trinh bang cach dat y = f (x) sao cho (2)
luon dtng , y =+/x+2 -1, khi d6 ta c6 phuong trinh :
(x+1)" =(Wx+2-D)+1e X +2x=+/x+2
Vay dé giai phuong trinh : x* +2x=+/x+2 ta dat lai nhu trén va dua vé hé

. o A (ax+ﬁ)2:ay+b
Bang cach tuong tu xét hé tong quat dang bac 2 : , , ta s€ xay
(ay+pB) =ax+b

dung dugc phuong trinh dang sau : dat ay+ £ =+ax+b, khi do6 ta c6 phuong
trinh:(ax+,8)2=a\/ +b+b- 'B
o

Tuong tu cho bac cao hon : (ax+ﬂ) = E\”/ax+b +b P
a

(94
Tom lai phuong trinh thuong cho dudi dang khai trién ta phai viét vé dang :
(ax+p)" =pla'x+b'+y dit ay+p="ax+b d¢ duavé h¢, chiiy vé dau
cua a ?77? ‘ ’
Viéc chon «;f thong thuong ching ta chi can viét dudi dang :
(ax+pB)" = p¥a'x+b'+y 1a chon dugc.
Bai 1: Giai phuong trinh: x? —2x =2+2x-1
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HD:Didu kicn: x> %
Ta c6 phuong trinh dugc viét lai 1a: (x—1)2 —1=22x-1
X2 —2x=2(y-1)

y* -2y =2(x~1)
Trir hai vé cua phuong trinh ta dugc (x—y)(x+y)=0

Pat y—1=+/2x-1 thi ta dua vé hé sau: {

Giai ra ta tim dwoc nghiém cua phuong trinh 1a: x=2++/2

Céch 2: Pat \2x-1=t+a=2x-1=t*>+2at+a’

Chon a = -1 ta duoc:t>- 2t = 2x - 2
£ e ah 1 A . X2 —2x=2t-2

két hgp vo1 dau bai ta co hé phuong trinh: <

t°-2t=2x-2

Giai hé nay ta s€ tim dugc x.

Bai 2. Giai phuong trinh: 2x* —6x—1=+/4x+5

HD:Piéu kién x > —%

Ta bién d6i phuong trinh nhu sau:

4% —12X—2 = 2/4x+5 < (2x—23)% = 24/4x +5 +11

bat 2y —-3=4/4x+5 ta dugc hé phuong trinh sau:
(2x-3)2 =4y +5
(2y-3)* =4x+5

Vbi x=y=2x-3=/4x+5= x:2+\/§

Voi x+y-1=0< y=1-x< -2x-1=+/4x+5 (vO nghiém)

Két luan: Nghiém cta phuong trinh 13 x =2+ J3

Bai 3:Giai phuong trinh: x* —y/x+5 =5

HD:DK:x>-5

Pt & x*-5=Vx+5 ;|x>+5 (*)

Dat Vx+5=t+a< x+5=t*+2at+a’
Chon a = 0 ta dugc:t?- 5 = x va két hop voi (*) ta dugce hé phuong trinh:

= (xX-y)(x+y-1)=0

X*-5=t . .. - .
{ - tur day ta s€ tim dugc nghiém.
t"-5=X

6.2) Dang 6. Phwong phap danh gia
* L_oai 1. Pua vé tong cac binh phwong
Bai (HSG TP HN 2020 - 2021) Giai phuong trinh x* —x+8=4+/x+3

Loi giai. Didu kién: x>-3. Phuong trinh dé cho c6 thé dugc viét lai thanh

(x2—2x+1)+(x+3—4\/x+3+4) =0

< (x=1)°+(Wx+3-2=0 (1)
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Vi (x-1)?>0 va (vx+3-2)*>0 nén (1) xay ra khi va chi khi
(x-1)° = (Vx+3-2)*=0, ttc x=1 (théa man).

Viy phuong trinh ¢6 nghiém duy nhat x =1.

Bai tap tuwong tw
Bai 1. (HSGTPHN 2014 - 2015) Giai phuong trinh: xy3—2x =3x2 —6x+4.
Bai 2. (TS 10 HN 2020 - 2021) Giai phuong trinh: /X +/3x—2 =x?+1

* |_oai 2. Panh gia bing bat dang thirc Cosi, Cauchy Schwartz
Phwong phap: két hop sir dung diém roi dé danh gia. Thong thuong céac biéu
thie trong cin ¢ dau hiéu triét tiéu mot hang tir nao do.
Chu ¥: bdt Cb si c6 tén qudc té 1a AM-GM.

+ Bt ding thirc Bunhiaképxki:

Cho hai bd s6 : (a,b), (x,y) thitaco: (ax +by)? <(a?+b?)(x*+y?)

Dau ““="" xay ra < a_b

Xy

+ Bdt dang thirc cosi:

a) Vi hai s a, b > 0 thi ta cé:aT”’z@

Dau ‘="’ xay ra <> a=>b

b) Véiba sé a, b, ¢ > 0 thi ta co: a+2+c > 3fabc

Dau ““="" xdy ra <>a=b=cC
c) V&ibén sd a, b, ¢, d > 0 thi ta co: W > {/abcd

Dau ‘="’ xayra <a=b=c=d
&+t

e) Véinsd ay, ay,..., an > 0 thi ta co:
n

1/a,.a,...a,

Diu ““="" x4y ra <a =a,=..=a,

Bai 1. (HSGTPHN 2016-2017) Giai phuong trinh sz—g ; \/g—Zx =1+2_3X
Phan tich: Phuong trinh da cho c6 chtra hai can thirc va c6 an & mau. Quan sat ki
phuong trinh ta nhan thay (2x—§j+(g— 2xj :% c6 mdi lién hé véi vé phai cua

phuong trinh, do d6 ta st dung cac dénh gia dé 1am méat can thuc hodc dua hai
biéu thirc trong can vao cung mdt cin thic.
Theo bat dang thac AM —GM ta co

\/Zx—§+\/§—2x sl 1+2x—§ +l 1+§—2x :1+i.
X X 2 X) 2 X 2X

Pén day ta giai quyét duoc phuong trinh.
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Loi giai. Diéu kién xac dinh cia phuong trinh 13 x =0; 2x—§ > O;S—ZX >0 hay

?sxs\@.

Ap dung bat dang thac AM —~GM ta c6

\/Zx—§+\/§—2x 31 1+2x—§)+1(1+§—2x :1+i.
X X 2 X) 2 X 2X

Két hop voi phuong trinh d3 cho suy ra ddu bang caa cac bat dang thuc trén xay

2x—§:1
X

, , 3 , T S
ra. Do do ta co & x =—, théa man diéu Kién xac dinh.

E—2x:1
X

Viy phuong trinh d3 cho c¢6 nghiém duy nhat 13 x = g :

Bai 2. Giai phuong trinh : 13vx% — x* +9/x + x* =16
HD:Pk: -1<x<1

7 9 2
Bién doi pt ta c6 : X (13\/1— x> + 91+ X ) =256
Ap dung bat dang thirc Bunhiacopxki:
2
(VI3I31- X + 343431+ X7 | <(13+27)(13-13¢ +3+3x°) =40(16-10x)
2
Ap dung bat dang thirc Cosi: 10x* (16 -10x" ) < (%j =64
2
J5
2

2 — _ 2 X=——
10x” =16 —-10x 5

o /—1_)(2_\/1+x2 X
Dau bang < 3 o

Bai tap twong tuw

Bai 1. Giai phuong trinh\/lZ—% +\/4x2 —% =4x’,

X
Bai 2. Giai phuong trinh vx—2 ++/4—x = x> —6x+11.

I11. Két qua thuc hién cé so sanh dbi chirng.

Qua viéc phan loai, huéng dan hoc sinh tiép can véi phuong trinh vo ty
trong dé thi TS THPT gilp hoc sinh hang tha trong hoc tap. Khi &p dung dé tai
nay vao giang day, di twong hoc sinh kha gioi 16p 9 da tiép thu kha tét, sb
luong hoc sinh khé, gioi da biét khai thac, phan tich két qua caa bai toan dé tong
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két thanh cac phuong phép giai bai toan da tang 1én. Hoc sinh ¢d htng tha suy
nghi, tim t0i cac bai toan c6 ndi dung twong tu va tir chd bo han thi cac em da co
hing tha hoc hon. Co thé néi rang, viéc phan dang toan ciing nhu hé théng céc #
bai tap da giup cac em da tién bo rd rét. Chat luong bd mon ngay cang duoc cai
thién. Hoc sinh c6 thém tu tin khi lam d@ thi the, dé thi chinh thac trong ki thi
vao 16p 10 sip téi.

Két qua sau khi &p dung dé tai .

e Két qua sau khi ap dung dé tai:

Tong s6 hoc | Gioi Kha

sinh SL % SL %
Truéc khi 34 1 2,9% 0 0
thuc hién
Sau khi thuc 34 5 14,7% 2 5,8 %
hién

PHAN THU BA: KET LUAN VA KHUYEN NGHI SAU QUA TRINH
THUC HIEN.
I. Két luan.

- Pé sang kién nay duoc ap dung rong rai thi nha trudng nén thudng xuyén
t6 chirc cac chuyén dé ap dung dé tai kinh nghiém dé gido vién c6 diéu kién tham
gia trao doi 13n nhau, nang cao chuy@n mén nghiép vu.

- Sau mot thoi gian thuc hién dé tai téi nhan thay viéc phan loai, hé théng
hoa cha dé gop phan gitp hoc sinh ¢6 thém tai lidu ciing nhu hudng di tot tiép can
véi cac bai toan kho

- Vi kinh nghiém rit ra tir dé tai nay ciing véi viéc doi mai phuong phap
day va hoc mén toan s& gilp t6i nang cao chat lwong giang day bo mdn trong
nhitng nam tiép theo.

I1. Nhitng khuyén nghi sau qué trinh thyc hién dé tai.
1. Poi voi gido vién day toan:

Phai thuong xuyén trao d6i chuyén mdn nghiép vy, tich luy kinh nghiém
giang day, biét to chtc cho hoc sinh hoc tap c6 né nép... va dic biét phai biét xay
dung tai liéu, luva chon phuong phéap giang day mot cach thich hop.

2. P6i véi nha truong:

Nha trudng thuong xuyén té chie chuyén dé dé gido vién co diéu kién trau
doi chuyén mén nghiép vy, tich luy kinh nghiém, nang cao chuyén mén nghiép
vu.

3. Poi véi phong gido duc
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Can ting cuong cac chuyén dé c6 gio day minh hoa thé hién dugc su doi
ma&i phuong phap day hoc, phi hop véi thuc té dia phuong dé gido vién c6 thé
nang cao Vvé trinh do chuy@&n mén.

TAi xin tran trong cam on!
Pha Xuyén, ngay 15 thang 3 nam 2024

Ngudi viét

P6 Thi Hug
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TAI LIEU THAM KHAO
1. Sach gido khoa toan 9 - NXB GD - Phan Buc Chinh, Tén Than,...
2. On tap thi vao 16p 10 mon Toan — NXB GDVN — Nguyén Ngoc Pam,...
3. bé thi tuyén sinh vao 16p 10 Ha Noi
4. é thi chon HSG thanh phb Ha Noi
5. Toan chon loc 6n thi vao 16p 10- NXB PHQGHN — Nguyén Thé Chinh, ...
6. Tong hop chuyén dé trong tam thi vao 10 chuyén & hoc sinh gioi dai s6 9 —
NXB PHQGHN — Nguyén Trung Kién.
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