MOT SO PINH HUONG GIAI PT VO Ti - PHAN 1

I. Giai phuwong trinh da thwc bac 4

1. So lwogc cach giai:

Phuong trinh bac 4 dang: ax* +bx® +cx* +dx+e=0 (1), (a, b, ¢, d, e nguyén).

Nhin chung phuong trinh ¢6 hai nghiém (truong hop vé nghiém ta ndi sau), do d6 muc
tiéu va rhwong hay lam 1a dua vé phuong trinh tich cua hai tam thirc bac hai:

(1)<:>(mx2 +NX+ p)(m‘x2 +Nn'X+ p'):O (2).

Trong d6 ta chi ¥y mm'=a, pp'=e va cac sé m, m’, p, p’ nguyén va thuong 1a nham dé thu
tinh, két hop may tinh cam tay Casio fx 570 ES, VN.

Dic biét néu han ché s dung may tinh Casio thi ta chi phan tich tu luan. Néu a khac 1 thi
ta chia ca hai vé cho a dé dua vé a = 1. Phuong trinh (2) 12 muyc tiéu cudi va dé giai, buéc
trung gian 1a dya vao hang dang thic M?-N?=0< (M + N)(M —-N)=0.

Cu thé hon ta xét dang sau: (x2 + Bx+C)2 —(Dx+ E)2 =0. Xét vi du

» Vi du 1: Giai phuong trinh x* —10x* —x+20=0 (1).
Hwéng phén tich:
Pau tién ta dinh huéng dua vé dang: (X2 + BX+C)2 —(Dx+ E)2 =0.
Nhung vi hé sé bac 3 bang 0 nén B = 0, con lai 1a: (x2 +C)2 ~(Dx+E) =0 (*).
Péysée=20tacd C°—E>=20= E =+/C* 20, va ta c6 thé chon C dé E hitu ti.
. ) 9 11 . 9 1
20 ~ 4.47 nén chon C hitu ti chang han J_rE;iS;J_r?;... va C :iE: E :iE(dep)

Hay nhu C =+6 = E =+4. Bay gio ta thu trir va nham tryc tiép:

2
, (xz igj —(x4 —10x? —x+20)
(Dx+E) = 2

(x2£6) —(x* ~10x* — x+ 20)
2 1Y , . 9
Taduoc (Dx+E) = x+§ u’ngva:—E.
Hudéng dan giai:

(1)<:>(x2—%j2 —(x—%jz :0<:>(x2+x—4)(x2 —x—5)

0..



> Vi du 2: Giai phuong trinh 2x* —10x®> +11x* + x-1=0 (2).
Huwéng phén tich:

PAu tién ta chia hai vé cho 2 dua vé a=1, tacéd: x* —5x*°’+Ex2 +%x—%:0.

2
Tiép theo dinh hudng dua vé phuong trinh sau: (XZ —gx + Cj - ( Dx + E)2 =0.

péy e:—%:CZ—EZ:—%: Ezi‘/C2+%.ChoChﬁ’u ti chay dé tim E hiu ti, chang

l - L
han C = J_rZ:> E= i%. Ta trir thir truc tiep xem sao:

2 2
(Dxiij :(xz—Exilj —(X4—5X3+EX2 +£X—£J.
4 2 4 2 2 2

2
Ung véi C =—£:>(DX+ E) :(£x+§) .
4 2 4
Hudéng dan giai:

2 2
PT (2)<:>(x2 —Ex—l) —(£x+§j :0<:>(x2—2x+£j(x2 —3x—l):0...
2 4 2 4 2

> Vi du 3: Giai phuong trinh x* +6x> +6x*+11x+2=0 (3).
Huwdéng phén tich:
O day la (x* +3x+C) —(Dx+E)’ vatathir chon C = 2 va tiép theo Ia
Cl-E’=ec=4-E*=2oE=42.
NGi cach khac (Dx+E)° hoic Ia binh phuong dang hay hang s6 va ta thir trir truc tiép :
(Dx+E) =(x* +3x+2)" (x* +6: +6x*+11x+2) = 26¢ —dx+ 2= (V2x 2
Hudéng dan giai:
x4+6x3+6x2+11x+2=0<:>(x2+3x+2)2—(\/§x—\/§)2:O
<:>[x2+(3+\/§)x+2—\/§}[x2+(3—\/§)x+2+\/§]=0...

Nhan xét :

Cdch lam ciing khéng qua khé khan khi ma han ché hay cam Casio trong phong thi!



2. Bai luyén tap:

Bai 1: Giai phuong trinh x*-10x*-x+20=0.
Bai 2: Giai phuong trinh x* - 25x*+ 60x — 36 = 0.
Bai 3: Giai phuong trinh x*+8x*+ 7x* - 26x+7 = 0.

3. Xét trueong hop vOo nghiém:

Tir c&ch giai phuong trinh ¢6 nghiém thi ta ciing c6 hudng khai quéat trong truong hop
phuong trinh v6 nghiém la:

(A + Bx+C)2 +A'X2+B'x+C'=0
Trong 46 A'x? +B'x+C" 1a tam thtrc luon duwong hoic ca hai khong ddng thoi bang 0.
> Vi du 4: Giai phuong trinh x* +6x° +15x*+10x+7=0 (4).
Huwéng phén tich:
Ciing nhu trén ta nham va trir tryuc tiép:
A'X +B'X+C'=(x" +6X° +15x* +10x +7) - (X’ +3x+2)2 =2x* - 2x+3.

Tathdy s6 3=7-22 = C’ la cb dinh, vay thi dé khoi binh phwong va trir lau ta 1am nhu
Sau .

X(A'X+ B'):(x4+6x3+15x2+10x+7)—(x2+3x+2)2—3
Tacho x = 1 hai vé taduoc A'+B'=0,chox=2tacd 2(2A+B')=4 < 2A+B'=2
Va dé dang tim duoc A'=2;B'=-2.

Hudéng dan giai:

x4+6x3+15x2+10x+7:0<:>(x2+3x+2)2+2x2—2x+3:0
Nhan xét :

Cac phuong trinh bac 4 vo nghiém thi it khi gap. Phuong trinh bac 4 cling da dang nén ta
khong thé khai quat va néi hét duoc. Trén day chi 1a meo nho dé céc ban tham khao.



11. Giai mdt s6 phwong trinh V0 ti chira ciin bac hai

1. Dang 1:
Ta dé y dén mot s6 phuong trinh c6 thé ap dung phép khai cin mé rong:

VU] =u(x)

» Vidu 1: Giai phuong trinh X +4x2 —12x+9= 4.

Hudéng dan giai:
4—-x>0
PT ©x + |2x—3| =4 <:>|2x—3| =4 X & {2x—3:4—x =

!
3.
2x—-3=x—-4 x=-1

Vay phuong trinh ¢6 hai nghiém la x = % x=-1.

» Vi du 2: Giai phuong trinh \/XI—656+\/X— :g (1)

Hudéng dan giai:

2
PT (1) < VX +56 +167/X — :g o Jx-8 +8:—”X_28+8 ).

Dit Vx-8=t>0 khido (2)=t*-2t-8=0<(t-4)(t+2)=0=>t=4 (vi t>0)

Thay tré vé x =t +8 suy ra phuong trinh (1) c6 mot nghiém x = 24.
Nhan xet:

C6 thé dat diéu kién x >8 rdi binh phuong hai vé dé khir can theo phuong phap thong
thuong, cung lam 13 dua vé bac 4.

1.1. Luyén tap:

Bai 4: Giai phuong trinh «/x+6—4\/x+2 +\/x+11—6\/x+2 =1.

Bai 5: Giai phuong trinh \/5+X—4\/X+1 +\/10+ X—64Xx+1=1,

Bai 6: Giai phuong trinh x+\/x+%+‘/x+% =a (voia>0).

2. Dang 2:
Do trong cin khong c6 hudng nhu dang 1 nén ta bién doi ngoai cin theo trong can. Nghia
1a phuong trinh c6 mdt can thic (Ju(x) thi ta bién doi cac biéu thirc ngoai can theo

huong: (Vu)2, (Vu )3, (Ju)s, ...dua vé “dang da thic”.



> /i du 3: Giai phuong trinh /7 — X% + xJ/X+5 =+/3— 2x— X .
Hudong dan giai:
biéu kién: 3-2x-x*>0< xe[-13]=D.
Binh phuong hai vé ta duoc phuong trinh
7-X +xVx+5=3-2x-X* & (X+5-5)Yx+5+2(x+5)-6=0 (*).
Pat Vx+5=t,xe D=2<t<22 thitr (*) ta c6 phuong trinh:
t'—5t+2t°~6=0< (t-2)(t* +4t+3)=0=t=2 (Vi t22)
Thay tré vé x =t*> —5 suy ra phuong trinh ¢6 1 nghiém x = - 1.
> Vi du 4: Giai phuong trinh X* ++/X+1= 1.
Hudéng dan giai:
O day ta bién d6i trudc roi dat an phy sau.
x> +/X+1= 1<:>(x2 +2x+1)—2(x+1)+1+\/mz 1 ().
Pit x+1=t>0 thi t (*) ta c6 phuong trinh:

t'—2t° +1+t-1=0t(t° -2t +1) =0 = t(t-1)(t" +t-1) =0

J5-1

=t=0,t=1t == (loai mot nghiémt<0).

1-45

Thay tro vé x =t* —1 suy ra phuong trinh c6 3 nghiém x=-1,x =0, x = —

> Vi du 5: Giai phuong trinh X2 —2x = 2+/2x—1.
Hudéng dan giai:
O day ta thay trong cin c6 hé s6 2 nén nhan ca hai vé véi 4 va bién doi.
X* = 2x=2v2x -1 & (4%* - 4x+1) - 2(2x - 1) -3=8V2x -1 (*).
bat J2x-1=t>0 thi tu (*) ta ¢6 phuong trinh:
t'—2t° -3=8t o t* - 2t" -8t -3=0< (t* - 2t —1)(t* + 2t + 3) =0 (Vi t 2 0)

St?-2t-1=0=t=1++/2 (loai t<0).

2
Thay tro vé =1 1

suy ra phuong trinh ¢6 mot nghiém x = 2+ J2.



» Vi du 6: Giai phuong trinh 3x* + 3x = 4):([; > :

Hudéng dan giai:
Nhan ca hai vé ciia phuong trinh véi 6 ta ¢6: 18x* +18x =+/12x +15 tiép tuc nhan ca hai
vé v6i 8 thi 144X +144x =8y12x +15 . Pat V/12x+15=t>0=12x =t* 15 ta cd

phuong trinh: (12 ~15) +12(t? ~15) =8t <> t* ~18t* ~8t +45=0.
(P +2t-5)(t? -2t -9)=0=t=+/6 -1t =+/10 +1 (loai c&c nghi¢m am).

t?-15 4++/6 X_—2+\/1_0
12 6 '

Thay tro vé x = suy ra phuong trinh ¢6 2 nghiém x =— c

Nhan xét:

Viéc giai phuong trinh bac 4 gop phan quan trong khi giai phuong trinh vo ti.

& CA&c vi du trén déu c6 dang chung khai quat la: ax2 + bx + ¢ = d/px+q|

Néu khong c6 huéng giai theo cach trén thi binh phuong dé giai phuong trinh bac 4 nhu
phan 1.

2.2. Luyeén tap:

Bai 7: Giai phuong trinh X* +vVX+5= 5.
Bai 8: Giai phuong trinh 4x* —13x+5++/3x+1=0.

Bai 9: Giai phuong trinh 2x* + 4x = X%B :

3. Dang 3:

Trong can ¢6 chira tam thirc bac hai nhung khong phai binh phuong ding nhu dang 1.
Ngodi can ciing la tam thirc bac hai, ta goi la dat an phu khéng hoan toan.

Nhin chung ta déu dua phuong trinh vé (\/_ —ax— b)(\/a —cx—d ) =0.

Tuy nhién ¢ day ta giai hoi khac, xét vi du sau

> Vi du 7: Giai phuong trinh X* +6x +1=(2x +l)m.
Hudéng dan giai:

D& thdy PT xéac dinh voi moi x.

PT & X° +6x+1-2(2x-+1) = (2x+ 1)V + 2x+3-2)



X +2x -1 X*+2x-1=0 (a)

=
VX2 +2x+3+2 [ XP+2x+3=2x-1(b)

+ Giai (a) ta dugc cac nghiém: x = —1-+/2,x=-1++/2

< X +2x-1=(2x+1)

+ Véi xz% , PT (b) = 3x* —6x—2=0 giai ra lay nghiém x=3+?:/1_5
Két luan: phuong trinh c6 3 nghiém x = —1-2,x=-1+2, x= 3+;’/1_5 :

Nhén xét: Phuong trinh c6 dang ax® + px+q=(mx+n)+ax® +bx+c.
Ta c6 PP khai quat: Trir thém vao hai vé biéu thire trudce can 1a o(mx+n) nhdm tryc can

vé phai: PT < ax® + px+q—a(mx+n)=(mx+ n)[\/ax2 +hx+c —a}

—am=Dhb _
p-am <:>a:p—b, az—an+q—C:0.

S6 « lam nhap thoa diéu kién sau: { )
qg-an=c—«a m

G Vi du 7 ¢6 a=6;22=2.

> Vi du 8: Giai phuong trinh 2x* + 2x +1=(4x -1)v/x* +1.

Huwéng phén tich:

Lam nhép ta c6 a=P=P_270_1 s ta thi:
m 4 2

PT< 2X° + 2X +1—%(4x —-1)=(4x —1)(\/x2 +1 —%) quy dong s6 2 cho dep ta co

PT e 4x° +4x+2-(4x-1) = (4x-1)(Vax" + 4 -1]

2
o ax 43=(Ax-1) X3 a4 +1=d4x-1o X +1=2x1..

VAXZ+4+1

Lay troi sy may man da dén.
Nhan xét:

Binh phuong hai vé ta cling dua vé phuong trinh bac 4, tuy nhién d6 chi 12 bién phap cudi
cuing. Bé cung cb ta xét thém vi du



» Vi du 9: Giai phuong trinh x* +4x—20=(X+2)VXx* —2x+4.

Huwéng phén tich:

\ . . - 4—(-2 \
Lamnhaptaco(x:pmb: (1)=6vatathfr:

PT & X +4x—20—6(x+2) = (x+2) (X" ~2x+4-6)

2_ oy _ x> —2x-32=0
X - 2X—32 = (x4 2) 2 22X =32 <:{

IX=2x+4+6 [P -2x+4+6=x+2
O, su may man lai dén lan nial.

3.2. Luyeén tap:

Bai 10: Giai phuong trinh 2x +3x+7 = (x+5)/2x? +1.
Bai 11: Giai phuong trinh x2 +3x —1= (x + 2)Vx? + 2.

Bai 12: Giai phuong trinh X* +1=(x+1)vVx* —2x+3 .

Bai 13: Giai phuong trinh 2 +4x +1= (4x—1)\x® + x+1.
Bai 14: Giai phuong trinh x? +5x—4=(2x+1)\x? +x -2,

Bai 15: Giai phuong trinh x> —1=2xv/X* —2X .
Nhan xet:

Qua cac vi du 7, vi du 8, vi du 9 ta lai thay: sau khi bién d6i thi xuat hién mot phuong

trinh lién hé cin thic va biéu thie trude can, dang ban dau Ia: (mx+n) ax’ +bx+c

Sau bién ddi thi vax® +bx+c=mx+n'
Hay 12 n'=+/ax? +bx + ¢ —mx 12 s hiru ti.

Két hop may tinh cho ta them mot hudng nham nghiém dé phan tich thanh nhan t !
+ Xét phuong trinh X2 + 4% — 20 = (X + 2)\/x2 — 2x + 4
Dung may tinh tim dugc hai nghiém cta phuong trinh: m =6.
Nhu thé ta thir phuong trinh VX2 — 2x+4 + 6= x+2 < x2 —2x + 4 = x—4 (VN)
Né&u x Ia nghiém thi phép trir v/x2 — 2x+ 4 — x phai cho ta két qua —4.



+ Xét phuong trinh x* +6X +1=(2x+1)Vx* +2x+3
Bang may tinh ta tim dugc cac nghiém: x = 2,29 ; x = -2,414 : x = 0,414,
Khéng can gan, ta tinh xap si xem sao: vx* + 2x + 3 — 2x ~ —0.9989 ~ —1 va nhu thé ta

co VX2 +2x+3—2x:—1<:>(\/x2+2x+3—2x+1):0 la mot nhan tir ting véi

X =2.29.

Néu Hoi dong thi cdm st dung may tinh thi cach “tinh bo” van tét hon ca.
Phuong trinh vé ti cyc ki da dang va phong phi khdng kém gi bat dang thiec. Ngoai ra
phuong trinh v6 ti € Ia khdu quan trong thir hai trong giai hé phuong trinh. Vi vay

viéc giai PT vo ti hét sirc can thiét trude khi giai hé PT (nang cao).



MOT SO PINH HUONG GIAI PT VO TiI - PHAN 2

I1. Giai mot s6 phwong trinh v ti chiva cin bac ba

1. Co s& va dinh hwénqg giai:

Déi véi hoc sinh 16p 10, 11 va hoc sinh THCS thi chling ta khdng sir dung dao ham, nén
c6 mot kién thirc quan trong va hay thuong sir dung 1a "Binh phuong thiéu":

A’ —B°=(A-B)(A’+AB+B’)

Nhu thé biéu thirc A? + AB + B? 13 khong am va néu cong thém sé duong thi luén duong.
M¢ rong hon khi giai mot sé phuong trinh vo ti thi ta s& dinh hudéng dua vé dang ham sé
bac ba lé nhu: f (t)=at®+bt,(a,b>0). Néu dung dao ham thi day 1a ham dong bién trén
R. Nhu trén dé néi, ching ta dua vé phuong trinh f (u)= f (v) va sau d6 la chuyén vé dua
vé binh phuong thiéu:

(u—v)(au2 +auv +av’ +b)=0<:>u =V.

Chiing ta cting luu ¥ la: khéng phdi bai nao ciing dira vé ham s¢ kiéu trén!

2. Cac vi du giai toan:

Vi du 1: Giai phuong trinh X* +1=232x-1  (1).
Huwéng phén tich:

Ta thay hé sb trudce can 1a 2, hay ndi nhu trén ta doan b= 2 va v=3/2x—1 nhu thé con
thiéu av®, ma hé s6 vé trai cua x3 1a 1 nén kha ning a = 1, nhu vay ta thém bét dé tao ra

VP =2x—-1.Taco (1) < x* +2x=(2x-1) + 232x -1

Hudéng dan giai:
Taco (1) & x° +2X=(2X—l)+2m. Piat v=32x-1 ta co phuong trinh:
<:>x3+2x=v3+2v<:>(x—v)(x2+xv+v2+2)=0<:>x:v.

1-5 X_1+J§

Thay tro vé thi x=32x-1< x*-2x+1=0= x=1x= , ;

Luuyl:
Khong chi phwong trinh chira can bac 3 méi chuyén duwoc vé dang bac 3 vi tyt = (Vi)°.



Vi du 2: Gidi phuong trinh x* +3x* + 4Xx+2 = (3x + 2)v/3x +1
Hwéng phéan tich:

Ta thay hé s trong cin 12 3, & ngoai can ciing 1a 3. Nhu thé ta tach s6 2 va bién doi vé trai
thanh hiang dang thac:

PT < (x°+3x% +3x+1) + (x+1) = (3x +1+1)/3x +1

&S (X+D)P+ (x+1) =(3x+1)’ +V3x+1.Dat u=x+1Lv=+3x+1 vataco
phuong trinh: u® +u=Vv’+v < (u —v)(u2 FUV+ V2 +1):O<:> u=Vv ..
Luuy?2:
Déi véi mét sé bai khéng phdi la c6 ngay dé bién doi nhu trén,

Vi du 3: Giai phuong trinh sau: —2x* +10x* —17x+8 = 2x*3/5x - x°
Hwéng phén tich:

R rang ta phat hién c6 dang trén rdi, & day c6 thé b =2, gan gidng vi du 1, nhung vudng
mac x? trude can. Ta nhan thay x = 0 khong phai 12 nghiém, nén chia ca hai vé cho x5, ta
Co:

10 17 8 ) , 1 )
—2+——-—+—5=28—-1 Pé cho gon ta dit t == thi ta co:
X X X X X

8t° —17t2 +10t — 2 = 235t —1. Dén day ta bién ddi vé& trai thanh hang déng thic bac 3, vé
phai can thém a(5t2 —1), hé s6 a phu thudc t vé trai, ndi cac khéc c6 dang:

a(2t—..)" +2(2t-..)=a(5t’ ~1)+ 2¥5t* ~1. Nhu thé a = 1 va thir s6 trong ngoac dau ba
chim la 1, taco PT < (2t-1) +2(2t—1) = (5t* - 1)+ 23/5t* 1.

Tiép tuc dit u=2t-Lv=3/5t* -1 thitacé < u®*+2u=v*+2v

17 +/97
12

<:>(u—v)(u2+uv+v2+2)=0<:>u=v...BS: X =

Loi binh:
Day 1a bai kho vi qua hai 1an 4n phu méi dwa duoc vé phuong trinh can giai. Nhung it ra
c6 dang thi cling c6 hudng dé mo.

Sau ddy ta xét thém mot s6 vi du ma ngudi ra dé ¢d y 14i di dé cho ngudi giai phai mo.



Vi du 4: Giai phuong trinh sau: 3/24x—11-16x/2x-1-1=0 (4).

Hwéng phén tich:
Ta nhan thy phuong trinh c¢6 chira hai cin thire nén trude hét chuyén vé
PT < 24x-11=1+16xy/2x—1 sau d6 cong thém mot lwgng v3 xem thé nao
< Y24x-11+(24x-11) =16x+/2x -1 +24x-10,, ta can giam hé s6 trude cin nén dua bét vao
cin: < 24x—11+(24x—-11) = (8x—4+4)+/Bx—4 +24x~10, 0 rang xuat hién s6 4 nén tach ra
theo hing dang thic: < 3/24x—11+(24x—11) = (8x—4+3)/Bx—4 +3(8x—4)+/Bx—4+2.
Pit v=324x—11,u =/8x—4 +1 ta co phuong trinh: v* +v=u®+u. Mo duoc rdi!

Loi giai:

PT (4) < ¥24x-11+(24x-11) =16xv/2x ~1+24x ~10 = 8x/8x — 4 +3(8x —4) + 2

< Y24x-11+(24x-11) = (8x—4+3+1)V8x -4 +3(8x—4)+2

— (8x—4)\/Bx—4 +3(8x—4)+38x—4 +1+8x—4 +1

bat v=13/24x-11,u=+/8x—4 +1 ta c6 phuong trinh: v* +v=u®+u @(u—v)(u2+uv+v2+1)=0

Su=ve Y24x—11=+8x—4+1. Pat \/Bx—4 =y >0 suy ra 33y>+1=y+1 lap phuong hai vé
taco 3y’ +1=y°+3y*+3y+1le y(y*+3)=0< y=0.

Thay tré vé ta duoc x :% la nghiém duy nhét ctua phuong trinh di cho.

Nhu thé ta gap hai bai kho gam roi! Sau day ta xét bai dé mot it.
Vi du 5: Giai phuong trinh sau: 8x° —13x* + 7x = 23/x? +3x - 3.
Hwéng phéan tich:
Pit %% +3x—3=v trudc hét ta cong thém hai vé mot luong v3 xem sao:
8x° —13X* +7X+ X* +3x 3=V + 2v & 8x> —12x* +10x —3=V® + 2v
Bay gio ghép hing ding thic: < (2x—1)’ +2(2x-1)=v* +2v ..

5+

_|_
2
©

bS: x=1,x=

Vi du 6: Giai phuong trinh sau: 23/2x-1=27x*-27x* +13x-2.

Hwéng phén tich:



Pit v=32x-1 nhu thé vé tréi 1a 2v va ta thir cong thém vao luong v = 2x—1 vao hai Vé, ta
COPT < v3+2v=2x-1+27x"—27x>+13x -2 =27x° —27x> +15x -3

Tiép tuc bién ddi vé phai v® +2v = (3x—1) +2(3x - =U*+2u=..mu=v=>U’ ="
Cubi cung ta duoc phuong trinh bac ba ddi véi x. bs: x=0.
Sau day ta xét bai bac chan thir xem
Vi du 7: Giai phuong trinh sau: 2x°* +7x% +5x+4 = 2(3x—1)/3x~1 (5)
Hwéng phén tich:
Pé tao hang dang thirc vé trai hé sb nguyén thi ta nhan hai vé véi 4, ta co:
& 8X° +28x* +20x +16 = 8(3x —1)/3x—1 d¢ giam bot hé s6 8 thi dua vao trong ngoic va

trong can: 8x° +28x* + 20x +16 = (12x —4)v/12x— 4. Dt v12x—4 =v >0 thi vé phai 1a v* va
ta can thém vao vé trai mot luong v? dé xem thu:

< 8x°+28x% + 20X +16 +12x —4 =Vv* +V° <::>(2x+2)3+(2x+2)2 =Vv:+Vv2 (*).
bit 2x+2=u>0 thi (*) o u®+u®* =V’ +V? <:>(u—v)(u2+v2+uv+u+v):0<:>u:v.

Thay tro vé ta co 2x+2=+12x—4 < x+1=~/3x—1= x> =x+2=0 (v0 nghiém).
Nhan xét:

Biéu thirc chira can bac ba (hoic can bac hai) 1 4n phu mai

dat la v =k3/Q(x) (Hoac v=k,/Q(x)).

Trong d6 k = 1; 2 hoic 3 ma ta c6 thé thém vao (nhan thém).

Tiép theo dua vao cin hay ra can (néu cd):

v=3k*[Q(x)Jiv=/k*[Q(x)].

Sau d6 1a cong thém ca hai vé mot lugng av®;av? dé bién doi vé trai (vé con lai) theo hing
dang thic bac ba, hé sé a nay ciing 1a hé sé cua au®.

Vi du 8: Giai phwong trinh sau: x*—6x2 +12x—7 = {/—x* +9x* —19x +11
Hwéng phén tich:

R rang néu ta cong them (- x3) thi vé tréai triét tieu mat x°
Ta nhan ca hai vé vé6i 2 rdi cong sau thi sir 1 duge trudng h0’p nay. Cu thé la:

PT < 2x° —12%° + 24X —14 = 23—x* + 9x2 —19x +11 = 2v. Cong thém hai vé v* ta c6




PT < 2x® —12x% + 24x—14+(—x3 +9x% —19x +11) =V +2v

o x3—3x2+5x—3:v3+2v<:>(x—1)3+2(x—1)=v3+2v. Pitu=x-1. ..=u*=V°.

Viéc con lai la giai phuong trinh bac ba: x* —3x* +5x —3=—x>+9x* -19x +11
& xP-6x*+12x-7=0. Ds:x =1.

3. H6 tro Casio trong giai toan:

Tir c4c vi du va nhan xét trén ta cd thé st dung Casio hd tro trong giai toan. Ta thdy cac
phuong trinh dan dén: m =ax+ f=U Vol a =1 2;3;%;% do vay ta tién hanh tim
nhanh u hon bang cach: Tim X trudc, sau d6 tinh M —ax=f (tht « tim dugc f)
Tré vé qua kha xem nao
Vi du 5: Giai phuong trinh sau: 8x° —13x2 + 7x = 23/x% + 3x - 3.
Hwéng phén tich:
+ Nhap phuong trinh 8X® —13X? + 7X =23X2+3X -3
dung Shift Solve ta tim X = 1.
+ Stra thanh /X2 +3X —3-2X bim = thi két qua bing -1 (dep). Nén u = 2x -1.
(lay s6 2X tir 8X3 dé thir cho nhanh)
Vi du 6: Giai phwong trinh sau: 23/2x —1=27x* — 27x? +13x - 2.
Hwéng phén tich:
+ Nhap phuong trinh 232X —1=27X°-27X?+13X -2
dung Shift Solve tatim X =0
+ Stra thanh 32X —1—3X bam = thi két qua bing -1 (dep). Nén u = 3x -1.

Vi du 8: Giai phuong trinh sau: x* —6x% +12x—7 = J—x® + 9x> —19x +11
Hwéng phén tich:

+ Nhap phuong trinh X*—6X? +12X —7=3-X*+9X? 19X +11
dung Shift Solve ta tim X = 1.

+ Stra thanh ¥—X3+9X2-19X +11— X bim = thi két qua bang -1 (dep). Nén u = x -1.

(Nhiém vu con lai la thém bét dén bién doi cac vé trai theo u)



3 & 3
Vi du 9: Giai phuong trinh (X _XJ s

Hwéng phéan tich:
Quy d6ng s6 2 cho dep: (x° —x)3 =16x + 43/4x° +12x .
+ Lam nhép ta du doan duoc ngay x°—x=u (néu khong liy thira va khai trién thi mét 1am)
D& thay x = 01a mot nghiém, ta thir nghiém khéc 0 (néu c6)
(X*-X) =16X +43/4X° +12X Shift Solve 2 = két qua 1.732
(ban nao l1am nhiéu véi cin thi doan day 1a +/3)
Stra thanh (x®-X)-3/4x® +12X bim = ta c6 két qua 0.
+ Tro vé phan tich ta co: Pat x* —x=u, 4x* +12x =v va cong ca hai vé véi 4u ta co:
u®+4u :16x+4(x3—x)+4v<:> u®+4u :v3+4v<:>(u—v)(u2 FUV+V +4):0<:> u=v
+ Thay tro vé& x* —x = ¥/4x* +12x , day lai 1a phuong trinh chira cin bac 3.
Néu lap phuong khir can thi ciing giai duoc (Vi da doan dugc nghiém & budc nhap)
tuy nhién ta c6 cach sau:

- Xét x =0 la nghiém

- Xét x khac 0, chia ca hai vé cho x thi x? 1= 3/4+%. biat x> =t >0 khi do ta c6
X

t-1=23 4+% = t(t° -3t +3t-1) =4t +12 = t* -3t +3t* -5t -12 =0 ddy la phuong trinh
bac 4 co nghigm t =3 nén taco (t-3)(t°+3t+4)=0=>1t=3

PS: x=0,x=+3.

Luwu V: Trén ddy la meo nhé dé tim u va tinh nghiém cho viéc gidi sau nay, chi ap dung
dwoC Vol mot so phuwong trinh nhat dinh.,

4. Mét sb bai toan khac:

Phan trudc ta giai phuong trinh vo ti dua vé dang da thirc, nhung & day ta xét phuong trinh
"da thic" nhung dé giai ta lai di "khai can"!

Vi du 10: Giai phuong trinh sau: (X3 +1)3 =81x - 27.



Hwéng phén tich:
R rang day 1a phuong trinh da thirc bac 9, nhu thé ta ha bac bang cach khai can bac 3

PT < x*+1=%81x—27 =3%3x—1 (Pua hé s6 3 ra ngoai can trai ngugc VD 7).
Pit 3/3x—1=v= 3x—1=V® va cong vao hai vé ta co:

SX+1+3x-1=V’+v o X} +3x =V +V o ..o x=ve X —3x+1=0.

Gia stir phuong trinh c6 nghiém x [-2;2] thi ta dat x=2sina,a €[0;27z] va co:

r k2r  5m K2rm
_— ——

88in3a—63ina+1:O<:>sin3a:1:>a:—+ ,
2 18 3 18 3
Cho a €[0;27] thico k=0, 1, 2 ta dugc a=% 113—g 219_87[ va phuong trinh bac ba chi co toi
137 297

da 3 nghiém nén PT cé nghiém la: x =2sin 2= x = 2sin =% x = 2sin 2L
18 18 18

Sau day ta s Ii truong hop b < 0.

Vi du 11: Giai phuong trinh (4x° —x-+3) -x* =.

Hwéng phén tich:

PT ©4x’—x+3=3 x3+g<:>2x3—x:—2(x3+§j+ 3/x3+§

bat 3x* +g =t ta c6 phuong trinh 2x° - x = 2t —t & (x—t)(2x* + 2xt+2t* ~1) = 0.

3
+TH1: x=t ox3=t3 @x3:—(x3+§)@x:_§ :

3 3 _ 3 _
+ TH2: Tac6 he{ X Hr=-312 @{(X”) B+ ) =-3/2

X2 +t?+xt=1/2 (x+t)?=xt=1/2

3 __ 3 _ _ (%
batx+t=S,xt =P, 8224Ptacéhé{sszssp 3/2@{48 35=30(9

—_p=1/2 P=S%-1/2

Taco P:SZ—%g%sz Y s%:>|s|<1. Khi d6 dat S =cosa,a < (0;7) thay vao (*)

ta dugC 4cos’a —3cosa =3 < cos3a =3 (VO nghiém).
V3 A . A z Y6
ay phuong trinh da cho c6 nghiém duy nhat x = —

Duéi ddy ta xem mot vi du dat an phu dwa vé dang da thirc.



Vi du 12: Giai phuong trinh 6X? +2x+33x2 +x+4 -18=0.
Huwéng phén tich:

Ta quan séat bo (6; 2) va bo (3; 1) ti 1é nén bién d6i so lugc

PT < 2(3%? +x+4)+\3/3x2 +X+4-30=0.Dit Y3x% +x+4 =t ta c6 phuong trinh

2 +1-30=0=t°= —%t+15. Nhan xét vé trai ting theo t, vé phai giam theo t nén phuong
trinh ¢ nghiém duong duy nhat 2 <t < 3. Gia sirt = a + b thi ta c6:

(a+b)3 = —%(a+b)+15 s ad+bd +(a+b)(3ab+%) =15, dén day ta chon a, b thoa man:

a’+b’=15 [a’+b’=15 ,
1 o 1 nhu thé a®;b® la nghiém cta phuong trinh
3ab+§:O a3b3:—2—16

y? 15y——_0<:>y__+ 12151 ¢\ 1o 0 _15 o151, 15 _ [12151
216 216 216 216

Tiép do t= \/125 12151 +§/E 12151 . Bay gio ta con phai st 1i phuong trinh an x

216 2 \ 216
2
3x2+x+4:t3:—£t+15<:>(x+lj _ 1.1 __ 1,81
2 6 6 36 6 V36 6

Vy phuong trinh c6 hai nghiém: x=— L+ \/@1(\/5+ @+\/E_ /@J.
6 36 6 2 216 2 216

Nhan xét: Nghiém "khung qua™ can kién tri trong bién dail.

Ciing la phwong trinh ¢é cdn bdc ba, nhung doéi khi bién X van déng vai tro hé sé.
Vi du 13: Giai phuong trinh 8x? —15x+9 = (1+ 1)\3/5% -2x-2
R X

Hwéng phén tich:
Diéu kién x=0, quy dong mau thic ta cd: 8x* —15x% +9x = (x+1)35x2 —2x-2  (2).

Dit 35x% —2x-2 =v < 5x? —2x -2 =V*. Cong thém hai vé mot luong V3 thi vé phai 1a:
V24 (X+1)v.

Bay gio nhiém vu cua ching ta 12 bién d6i vé trai (an x) thanh dang u® + (x+1).u:

VT = 8x®—15x% +9x+5x* —2x -2 =8x>—10x* + 7Tx -2 = (2x—1)3 +(x+1)(2x-1)



Nhu vy phuong trinh (2) trd thanh phuong trinh hai an u, v ma x + 1 1 hé sé:

u®+(x+1)u=v> +(x+1).vc>(u—v)(u2 +uv+Vv2 +x+1):0

2 2
+TH 1: u2+uv+v2+x+1=0©(%+vj +%u2+x+1=0<:>4(%+v] +3(2x-1)°+4x+4=0

2
4(%+vj +12x*-8x+7=0 (VO nghiém vi 12x°-8x+7>0, CO A'=16-84<0).

+TH2: u=ve u®*=v < 8x*-12x* +6x-1=5x*-2x-2

9++113

Moi cac ban thuc hanh. bS: x=1,x=T.

Sau ddy ta lai xét vi du can phdi chia ma khong phdi quy dong.
Vi du 14: Giai phuong trinh 3x® +4x* -1=3/x* +2x* + x* .
Huwéng phén tich:

Ta thay trong cin c6 bac cao nén nhan xét x khéc 0 va chia ca hai vé cho x ta dugc

1 1 e 1 A e .
32 +4x-==3x*+2+=. Dat 3x*+2+==v vacong hai vé voi V2 ta co:
X X X

x3+3x2+4x+2:v3+v<:>(x+1)3+(x+1):v3+v.Daflt x+l=u tacod u®+u=v3+v ..

bS: x:—l,x:é.

Sau day 1a cac bai luyén tap bdi dudng cho hoc sinh.

5. Luyén tap:

Bai 1: Giai phuong trinh 8x* +2x = (x+2)v/x+1.
Bai 2: Giai phuong trinh x*+2=33/3x-2.

X+1
3 .

Bai 3: Giai phuong trinh 2x° -1=

Bai 4: Giai phuong trinh x* =636x+4 +4.
Bai 5: Giai phuong trinh 3/6x +1=8x* —4x—1.
Bai 6: Giai phuong trinh x® —4x? —5x+6=3/7x* +9x—4

Bai 7: Giai phuong trinh 8x* —36x* +53x - 25=%/3x-5.



Bai 8: Giai phuong trinh (4x2 +l)x =(3-x)v5-2x.
Bai 9: Giai phuong trinh 7x* —13x+8 = 2x*{/x(1+3x —3x?)
Bai 10: Giai phuong trinh x® -5x* +12x—6 = 23/x* — x +1

Bai 11: Giai phuong trinh 23x? +5x+2 = X(Xx+5)+2.

3 2
BAi 12: Giai phuong trinh v3x? + 2x + 4 = X 3+ 12)‘2 +8; L
X"+ 2ZX+




MOT SO PINH HUONG GIAI PHUONG TRINH VO Ti - PHAN 3

3. Pinh hudng khai quat giai mot 1¢p bai toan:

a. Dit vén dé:
v Trudc hét ta quan séat cac bai toan sau: Giai cac phuong trinh

Nt —5=~—=z +) 2X* —4x+2=3x/2x -1 +) dx+6=(x—1V6x* —x -6
+) 228 —6z —1=+4z+5 +) ' —x-12=(x+3}V10 -« +) 9x +25 = (x - 1)v/2x* + 5x - 5.

= Nhan dang phuong trinh:

Ta thiy c6 su khac nhau & trong cin, & ngoai cin va biéu thirc trude can. Cac phuong trinh c6 dang:
AX® +Bx+C =(mx+ n)\/A'x +B'x+C" vdi A. A" khong dong thoi bang 0.

= Phuong phéap chung nhit dé giai cac phuong trinh trén 13 binh phuong dua vé phuong trinh da thic
bac 4.

Tuy nhién viéc giai phuong trinh bac 4 1a dugc nhung cling khong don gian chdt nao ma con kha dai.
D6i khi phai hd trg may tinh Casio, néu khong thi viéc giai rat vat va, nhat 1a phuong trinh v6 nghiém!
Uu diém 1a: chling ta chu dong trong viéc giai phwong trinh, du khé khin cuc nhoc va c6 hy vong rat I6n
dé giai thanh céng.

= Néu khong dua vé phuong trinh bac 4 thi chding ta tim cach giai nhu:

Pit an phu hoan toan hay khéng hoan toan, chuyén vé hé phuong trinh, nhan lién hop truc can két hop
nham nghiém cac loai ... thanh thir thiéu dinh huéng chung, phai loay hoay va xoay cac kiéu mai lam
duoc bai. Tuy noi nhu vay nhung khong phai dit 4n phu 1a dat dwoc ngay, chuyén vé hé la chuyén dugc
ngay, nhan lién hop truc can duoc ngay, ...Nhu thé c6 nghia 1a phai nim giir duoc "cac dang con” hay 1a
cac nhanh khac nhau thi méi giai tot duoc, néu khdng chiing ta ctir mo tir dang nay sang dang khéc. Noi
cach khac: ching ta bi cac dang phirong trinh chi phéi, roi vao thé bi déng trong gidi toan.

= Chinh vi vy chung ta dit ra 1a: c6 dinh huéng giai chung cho tit ca 6 phuong trinh trén déng thoi
khac phuc dugc cac nhuoc diém nao d6, hay néi cach khac: Phuong phap chiing ta dua ra phai thoa man
C4C y&u cAu:

+ D& hiéu hay tuong dbi dé hiéu
+ Khdng qua cong kénh
+ D& &p dung hay twong ddi d& &p dung.

+ Cd thé khong can sir dung may tinh Casio. Pay chinh 1a diéu n6i 1én: Ban sir dung Casio quen rdi, néu
thiéu cng cu nay thi d& bi ltng ting. Pac biét 1a nghiém vo ti!

Phuong phép ching ta dua ra phuc tap va cong kénh khé nha, khé hiéu, khé &p dung thi ciing khong
mang lai y nghia thyc té bao nhiéu.

v Thir hai ta xét phuong trinh sau: \/X2 +3X+6 + \/ZX2 —1=3x+1, ta viét lai phwong trinh thanh:

VX2 +3%+6 =3x+1—+/2x* =1 (Sau khi dat diéu kién). Binh phuong 2 vé va thu gon ta duoc phuong

trinh méi: 10x? +3x — 6 —2(3x +1)v/2x?* —1 = 0. Nhur thé ta lai chuyén vé dang ctia 6 phuong trinh dau,
diéu nay noi lén: coi nhu 6 phuong trinh dau la hé qua cua cac phuong trinh khac thi viéc dinh huéng
giai ching lai mang y nghia 16n. Néu chung ta lam duoc diéu nay thi viéc chuyén vé binh phuong s&
khong con dang ngai. Nam thé chu déng trong gidi toan!. Dudi day ta xét cach giai mot vai vi du sau do
khai quét cach giai.



b. Céc vi du giai toan:

» Vidu 1: Giai phuong trinh: 3x% +3x+2=(x + 632> —2x -3 (1).
Huwéng phan tich:
(Nhan xét: nhic lai 1 ti ma khong lam theo cach trir ca hai vé véi 5(x + 6) va truc cin vé phai).
Lam nhap: ta chuyén vé thanh 3x? +3x+2 - (x +6)Y3x> —2x -3 =0 (*).
Muc tiéu cua ta la: (*) & (ax+ b+ \/U)(cx +d+ \/U) =0 (**). Bay gio ta lai di phan tich nguoc trg vé
(nhan pha ngoic nhung khong can pha roi ra - Tach phan da thirc va cin):

(**) < (ax+b)(cx+d)+3x* —2x—-3+[ (a+c)x+b+d [Vu =0 (***).

ad +bc-2=3

. . at+tc=-1_|d+b=-6;bd-3=2
Can bang cac hé so6 tir (***) va (*) ta c6 hai hé sau: .
ac+3=3

Tachona=-1, c =0 vah¢ sau cé nghiém b=-1,d =-5.
Huwéng dan giai:
(1)<:>(—x—1+m>(—5+m>:0.
+ THL1: V6i —x-1<0<= x>-1
Ta c6 phuong trinh X+1=+/3x% —2x—3 = 2x2 —4x—4=0=> x =1£+/3 (Thoa man).

+
+ TH2: 5:x/3x2—2x—3:>3x2—2x—28:0:>x=1_;/g.
185
3

Két luan: nghiém phuong trinh 1a x=1++3, x=

» Vidu 2: Giai phuong trinh: 2° —5=+5—2 (2).
Huwéng phén tich:
Lam nhép: ta chuyén vé thanh —2> +5+~5—2 =0 (*).

Muc tiéu 1a: (*) = (ax+ b +JG)(cx+ d +JG) =0 (**). Bay gid ta phan tich nguoc tré vé:

(**) = (ax+b)(cx+d)+5-x+[(a+c)x+b+d |Ju =0 (***).

. . a+c=0_(d+b=%bd+5=5
Céan bang cac hé so tr (***) va (*) ta c6 hai hé sau: { &{ :

ac=-1 ad+bc-1=0
Tachona=1, c=-1vahésauconghiém b=0,d =1.
Huéng dan giai:

(2)<:>(x+\/ﬂ)(—x+1+\/a):0.

+ TH1: V¢6i x<0. Ta c6 phuong trinh : =X =+/5-X



=X +X-5=0=x (loai nghiém duong).

_-1-421
2

+ TH2: V6i —x+1<0< x>1. Ta c6 phuong trinh: Xx—1=+/5-xX

1+\/1_

x40 x =2 " (loai nghicm am).

11T
2 T 2

Két luan: phuong trinh ¢6 hai nghiém 13 x =

@ PHUONG PHAP PHAN TIiCH NGUQC:

v Dé gidi phirong trinh: AX* +Bx+C = (mx+ n)\/A'x +B'x+C" tathuc hién theo phwong phap

phan tich nguwoc nhu sau:

> Chuyén vé : Ax2+Bx+C—(mx+n)\/A'x +B'x+C'=0

Hodgc —sz—Bx—C+(mx+n)\/A'x +B'x+C'=0
Khi d6 phén tich nhan tir dang: (ax+b+«/a)(cx+d +\M)=o.

> Lam nhap nhan pha ngodc va can bang hé sé. Pam bao hé sé c6 nghiém.

» Vidu 3: Giai phuong trinh: 4x+6 =(x —1)V6x*> —x -6 .
Huwéng phan tich:

Lam nhap: chuyén vé thanh —4x -6+ (x—1)W6x> —x -6 =0 (*).
Muc tiéu 13 (*)<:>(ax+b+\/a)(cx+d +JU):0 (**). By gid ta phan tich nguoc tré vé:
(**) < (ax+b)(cx+d)+6x*—x—6+[(a+c)x+b+d ]Ju =0 (***).

. . a+c=1 d+b=-1bd-6=-6
Can bang cac hé so6 tir (***) va (*) ta c6 hai hé sau: { { .

ac+6=0 |ad+bc-1=-4
Tachona=3,c=-2vahésaucénghiém b=0,d =-1.
Huwéng dan giai:
(*) = (3x+ox? =x=6 ) (2x—1+V/6x* —x—6 ) = 0.
+ TH1: Vé6i 3x <0.Ta c6 phuong trinh : 9x* =6x* —Xx—6=>3x* + X+ 6 =0 (v0 nghiém)

+ TH2: V6i —2x—1<0 <> x> -1/2. Ta c6 phuong trinh: 2X+1=+/6X*—Xx-6

s 2X2 —BX—T=0=> X = % (Thoa mén) (loai nghiém -1).

Két luan: phuong trinh c6 mot nghiém 1a x =§-




Nhan xét:
Céch nham cia ching ta mac du chura dweoc "ngon 1anh" va hoi chdm khi lam nhdp, nhung wu diém 1a
rén luyén tuw duy, it ra ciing cé huwéng dé mo, ngodi ra loi gidi rong doi ngan gon. Hon nira khéng quéa
kho ciing nhu khong quda 1é thugc may tinh Casio, chu déng trong gidi toan dang nay.
» Vidu 4: Giai phuong trinh: 6z + 9 + (22 + 11527 + 2 +9 = 0.

Huwéng phan tich:
Lam nhap: Ta can: (am + b)(c:c + d) +u+ {(a + c)x +b+ d]\/; =0

suy ra hé co nghiém: a=5,c=-3,b=0,d =1.

' ad +bc+1=6

. a+c=2 d+b=1bd+9=9
Ta co: &
ac+15=0

Huwéng dan giai:

6X+9+ (2x +1)v15%* + X +9 :0<:>(5x+\/15x2 +x+9)(—3x+1+\/15x2 +x+9):0.

+ TH1: 5x<0, ta c6 phuong trinh: —=5x =+/15%* + X+ 9 = 10x* - x-9=0= x=—%.

+ TH2: —3X+1S0<:>X2% ta c6 phuong trinh: 3X—1=~/15X*+X+9 = 6X* +7Xx+8=0=>xecJ.

Két luan: Phuong trinh da cho c¢6 nghiém duy nhat 1 x = —%-

» Vidu 5: Giai phuong trinh: z + 11 = (z + 3)y2z° + 52 — 7 (z € R).
Huwéng phén tich:

—z — 11+ (z 4 3W2z* + 52 — 7 = 0. Tacan: (ax+b)(cx+d)+u+{(a+c>x+b—I—d]\/;:O

=a=2c=-1b=4d=-1.

,{a+c:1 1d+b:3;bd—7:—11
Taco va

ac = —2 ad +bc+5=-1

Huwéng dan giai:
z+11=(z+ 322" +52 -7 <:>(2x+4+\/2x2+5x—7)(—x—1+\/2x2+5x—7)=0

+TH1: 22 +4 <0 & 2 < —2, ta ¢6 phuong trinh:

2 —4=~22"+52 -7 =2 +11z+23=0=>1€ Q.

2
Két luan: Phuong trinh c6 mot nghiém 12 z = _3%@.

» Vidu 6: Giai phuong trinh: 42” 4+ 192 + 6 = 2+/22° — 4z + 3. (z € R).
Huwéng phan tich:



Nhap: —4x2—19:1:—6+a:\/2x2—4x—|—3:0<:>(ax+b)(cx+d)+u+[(a+c)x+b+d]\/;:0

a+c= |ld+b=0;bd +3=—-6 H o6 nahia ) s d_3 b 5
. Hé cé nghiéma = —2, ¢ = — __3.
ad +bc—4=-19 ¢ ghiema » € ’ ’

Huwéng dan giai:

4$2+19$+6:m\/2x2—4x+3<:>(—2x—3—|—\/2x2—4x+3 (3x+3+\/2$2—4x+3):0.

—22x—-3<0 r>-3/2
+ THL: el =g =—4+413.
21 + 3 =+22> — 4z + 3 22" + 162 +6 =0
3r+3<0 r<—1 11—
+TH2: 100 I R
—3x—3=+22"—4z+3 T2’ +220+6=0 7

Két luan: Phuong trinh d cho ¢6 2 nghiém 1a z = —4 + \/E, T = —@-

» Vidu 7: Giai phuong trinh: 2° —z — 12 = (z + 3)V10 — 2* .

Huwéng phan tich:

Nhap: —2° + 2+ 12 + (z + 3W10 —2* =0 (i)<ax+b)<cm+d>+u+[(a+c)x+b+d}\/;:0

Cla+c=1 C|ld+b=3;bd +10 =12 i .
Taco va .Héconghiéma=1 ¢=0, d=1, b=2.
ac—1=-—1 ad +bc =1

Huwéng dan giai:

T +2+410—2* (1+ 1O—$2):O

2’ —2—12=(z+3V10—-2* &

< -2

) &= —3.
20" +4x—-6=0

& —r—2=+10—-2" <:>{
Két luan: Phuong trinh c6 nghiém duy nhat z = —3.

» Vi du 8: [Toan Hec & Tudi Tré sé 420] Giai phuong trinh: 42> + 14z + 11 = 4462 + 10
Huwéng phén tich:

Nhéap: —42> — 142 — 11 + 46z + 1 :O@(am+b)(c:v+d>+u+[(a+c)x+b+d}\/;:0

at+c=0 (d+b:4;bd+10:—11

Taco va
‘ ad +bc+6=-14

.Héconghiéma =2 c=-2, d=-3, b=71.
ac = —4

Huéng dan giai:

A + 14z + 11 = 462 + 10 < (2x-|—7+\/6x+10)(—2x—3+\/6x+10): 0 (*).



34413
=i

Vi6z +10>0= 2z +7>0nén <*)<:>2x+3:\/6x—|—10:>x:

—34+413
=t

Két luan: Phuong trinh ¢6 1 nghiém la z =
» Vidu 9: [Tuyén sinh I6p 10 Chuyén Lam Son Thanh Héa 2014]
Giai phuong trinh: (a; + 1)\/23:2 — Ol = i 8l — Ol
Huwéng phan tich:

Nhap: 2x2—3x—2—(x—|—1)\/2:v2—2x:0(:)(aas+b)(cx+d)+u+[(a+c>x+b+d}\/z:0

atc=—1 {d+b=—1;bd=—2

Taco va .Héconghiéma=—-1, ¢c=0,d=1 b=-2.
{ ad+be—2=—3 - coomdmema==4e=0a=4
Huwéng dan giai:

(a:+1)\/23:2 2 =27~ 31 -2 &

—r—2+ 2x2—2x)(1—i— 23:2—230):0

T +2=+22" -2 2 —6x—4=0

x+2>0 x> -2
@( @{ o @x::’)i\/ﬁ.

Két luan: Phuong trinh ¢ hai nghiém z = 3 + \/E .
» Vi du 10: Giai phuong trinh: 42> — 11z + 6 = (z — 1)y22° — 62 + 6 .

Huwéng phén tich:

Nhép: —4z” + 11z — 6 + (z — 1)y/22” — 6z + 6 = 0 Tacén:
(am+b)(cx+d>+u+{(a+c>x+b+d]\/;:0

atec=1 \1d+b:—1;bd+6:—6

Taco va
{ ad +bc—6 =11

.Héconghitma =3, ¢c=—-2. d=3, b=—4.
ac+2:_4 @ g e a’ 7C ) )

Huéng dan giai:

4x2—11x+6:(3:—1)\/2x2—63:+6@(336—4—{—\/2962—6x+6)(—2x+3+\/2x2—6x—l—6):0

3z—-—4<0 x§4 9_\/ﬁ

+ TH1: - VAN 3 & p = .
e +Ad=N20 6046 172 185410 =0 7

3
+ TH2: 12 &=
20 — 3 =22 — 62+ 6 222 — 6z +3=0 2



911 i 3443
7 '

Két luan: Phuong trinh ¢6 2 nghiém 1a: z = =

» Vidu 11: Giai phuong trinh: 22° — 4z 4+ 2 = 32422 — 1.
Huwéng phén tich:

Nhép: —22° + 42 —2+ 32322 —1 =0 <:>(ax+b)(cx+d)+u+[(a+c)x+b+d]\/;:0

o la+c=3 |d+b=0bd—1=-2 . ) . 3 . )
Ta co: suy ra hé vo nghiém. Vay dé hé c6 nghiém ta chia
ac = —2 ad +bc+2—=4
L 3 o age=3 [d+b=0bd—1=-1
cahaivécho2: —12° +2z —1+—av2z —1 =0 vacod 2 &
2 ac — —1 ad +bc+2=2

nhu thé: a:2,c:—%,b:d:0.

Huéng dan giai:
1 R R
20 —4r +2=3V2z -1 & (21: +\/2x—1)[—§x+ 2x—1] =0.Vizx 2% nén suy ra:

%x:\/2x—1:>x2—8x—|—4:():>x:4i2\/§ (Théa man).

Két luan: Phuong trinh ¢6 hai nghiém: z = 4 + 2\/5 .
Chay 1

+ Tai sao ta khdng nhén vai 2; 3; 4; ... ma ta nhan véi k =% ? Sau day ta phan tich k¥ hon mét chat:

a+c=km .

. C o s . b+d=kn
Ly do ta chia (hay nhan) thém hang so dé diéu chinh céc tich va tong { va {

ac+ A'=kA bd +C'=kC

Sao cho dam bao hé c6 nghiém théa man ad +bc+B'=kB.

b+d=0,bd -1=-2k

néuk=Lthib=d=0
ad +bc+2 =4k 2

Cu thé —2kx? + 4kx — 2k + 3kx~+/2x =1 =0 Véi {

+ Néu phuong trinh c6 dang (a +Ju )2 +(Bx+y)* =0 thi khong thé phan tich thanh nhan tu.

Béi vy trén ddy la dinh huéng phan tich nhung khéng tham hy vong qua lén dé bao toan bé céc bai
toan nai trén.
» Vi du 12: [Olympic 30/04/2013] Giai phuong trinh: (z + 3)y—* — 8z + 48 = & — 24.

Huwéng phén tich:




27 +48 + (20 + 6 —* — 87 +48 = 0 & (az +b)(cz +d) + u+{(a + )z + b+ d[Ju =0

, la+c= . |d+b=06;bd + 48 = 48 ) .
Taco va .Héconghitma=1 ¢c=1 d=0, b=6.

ad +bc—8 =-2

Huwéng dan giai:

(2 +3W—2 — 8z +48 = — 24 & 20 + 48 + (22 + 6] —2° — 8z + 48 = 0

(x+6+\/—x2—8x+48)(x+\/—x2—8x—|—48):0

+THL: 2+6 <0< 2 <—-6,tacd
6 =~-2"—87+48 =27 +207—12 = 0=z = —5 +/31.

+TH2: 2<0,tac0 —7 = —2° — 8z +48 = 227 + 87 —48 = 0 = z = —2 — 27 .
Két luan: Phuong trinh ¢6 2 nghiém 12 z = —2 — 247, & = —5 — \/31.

(O trén néu khong nhan thém 2 thia+ ¢ =1, ac = 1 s& vd nghiém! Vay nédua=c=1thia+c=2).

» Vidu 13: Giai phuong trinh: 52* + gaz —3=(1+3z)22° -1 .

Huwéng phén tich:

Nhap: ng—|—%x—§—(l+§x)\/2x2—1:O@(am—}-b)(c:v+d>+u+[(a+c)x+b+d}\/;:0

2 2 2
a—kc:—i d—kb:—l;bd—lz—E 1 1
Taco 52 va 23 2 conghima=-1, c=—=, d=-1, b=—.
ac+2=— ad + bc = — 2 2
2 4

Huwéng dan giai:

PT<:>gx2+g:c—§—(l+§x)\/2a:2—l :0<:>[—x—i—%—|— 2x2—1][—%x—1—|—\/2x2—1 =0

2 9
—;L*—{—l<0 l<:L‘ —1+\/6
+ THI1: | 2 & 92 7 Sr=———.
o —1=22> -1 |-42°—4z+5=0 2
[ 1
——rx—-1<0 —2<z
o My S RN
242 =202 —1 vo4r—8= 7
Ji-1 24215

Két luan: Phuong trinh ¢6 3 nghiém 1a z = 5 x -



Lai binh:

Qua cac vi du trén ta cling da lam chi duoc loai toan nay, chu dong trong gidi todn cho du thay ddi céc
biéu thirc trong can hay ngoai can, la bac nhat hay bac hai.

» Vi du 14: Giai phuong trinh: 5(8z° + 11z) = 27(2z + 1)W3z — 2 (x<R).

Huwéng phén tich:
Bai nay tong hai s a + ¢ = 54 kha 16n so véi tich nén nhan ca hai vé v6i 5 va dat 5v3x -2 =+/u..

2002” + 275z — (542 +27)752 — 50 = 0 Tacan: (az +b)(cz +d) + u +[(a +c)z+b +d]\/ﬂ —0

,{a+c:—54 \ {d+b=—27;bd—50:0
Taco

va co nghiém ¢ = —4.¢c = —50.d = —25.b = —2.
ad + be + 75 = 275 ghiem a = —4,¢ ! !

ac = —200
Huéng dan giai:
5(82” +11z) = 27(2z + I3z — 2  2002” + 275z — (54a +27)V75z — 50 = 0

N (—43: _ 94+ J751 — 50)(—50:{; — 95 4+ /752 — 50) —0

. 1
—4r—2<0 > —=
+THL: | 177 sr=20="
4r +2=~752 =50 11622 _ 592 + 54 = 0 16
o, [B0r =25 <0 R (V6 nghiém)
+ . e 0 nghiém).
‘1033—1—5:\/323—2 1002° + 972 +27 =0
. o 27
Két luan: Phuong trinh c6 2 nghiémla z =2, z BET

s

Chuy 2:

Cau hoi dat ra la: tai sao ta khdng nhan véi 2; 4; 6; .. ma ta nhan vai 5?. Nhu trén da noi:

a+c=54 _ [d+b=27; - A ] 2
a nén ta chon k dé hai hé¢ c6 nghiém dep mot ti. Ta co6 thé hinh dung nhu

V.
ac = 40k bd -2k* =0
sautach 54 =2 + 52 =4 + 50 = 6 + 48 .. va thu nhan cac cap xem sao?

bd .
Hay la k:E:E:‘L_SOZ.._Va k= U ma ta cling chon tong a + ¢ am?
40 40 40

Nhu thé ta vira chon duoc a, ¢, b, d vira biét can nhan nhu thé nao dé thu.

Dé cing co ta xét thém vai vi du nhan thém.
» Vi du 15: Giai phuong trinh: 15z° 4+ 12z + 12 = 102z + )Vz° +3 (z € R).
Huwdéng phén tich:
Néu dé nguyén thi a + ¢ = -20 va ac = 14, tach -20 = -2 +-18 = -4 + -16 ...va tich lai thi bang 36, 64, ...



khi d6 nhan thém ca hai v& véi k va dwa vao cin thi k%2> + 3k* nhu thé: ac + k*> = 15k thir tich 36
trugc: 36 4 k* = 15k = k = 3. Nén PT < 452° + 362 + 36 — (202 + 10)y9z> +27 = 0.
Tacan (ax+b)(cx+d)+u+[(a+c)x+b+d]\/6:0

) {a+c=—20 \{d+b:—10;bd+27:36
Nén

va hé c nghiém a=-2, c=-18, d =-9, b=-1.
ac+9=45 ad +bc =36

Huwéng dan giai:

PT < 452° + 362 + 36 — (202 + 10)y9z> +27 =0

= (—Qx —1++/92° + 27)(—1895 —9++92% + 27) =0

—22-1<0 e>_1 V6 nghicm)
+ TH1: ST 9 VO nghiém).
20 +1=N9" +27 |52 4y +926=0
[~182-9<0 >t _18 + 4114
+ TH2: | - o 9 o =0TV
Két luan: Phuong trinh ¢6 1 nghiém 1a = = %

» Vi du 16: Giai phuong trinh: 3¢° + 2z + 7 = 3(z + IW2* + 3 (z € R).

Huwéng phén tich:
Néu dé nguyén thi a + ¢ = -3 va ac = 2 do d6 tach -3 = -2 + -1.va tich lai thi bang 2 (dep), tuy nhién khi
d6 b+ d = -3, bd = 4, nhan ca hai vé véi k va dua vao can thi \k*z* + 3k* nhu thé: bd + 3k* = Tk thr
tich2thi: 243k = 7k = k = 2. Nén PT < 62° + 4z + 14 — (3z + 3)W42® + 12 = 0.
Ta can (ax+b)(cx+d)+u+[(a+c)x+b+d]\/—=O

. {a+c:—3 {d +b=-3bd+12=14
Nén

ad +bc=4

va hé co nghiém a=-2,c=-1, d=-1, b=-2.
ac+4=06

Huéng dan giai:
PT & 62° + 42+ 14 — 3z + 3)W4z" +12 =0

& (—2:1:—2+\/4x2 —|—12)(—5L’—1—|— 40* —|—12) =0

—2r—2<0 x> —1
+ TH1: | = o S r=1.
27 + 2 = 42> + 12 2r+1=3
TH2 10 vl (V6 nghiém)
+ T = 0 nghiém).
Tz 4+1 =42 +12 32° —22+11=0 ghis

Két luan: Phuong trinh ¢6 1 nghiém 1a x=1.
» Vi du 17: Giai phuong trinh: 102> — 9z 4+ 3 — 824/22> — 3z +1 = 0.
Huwéng phén tich:
Néu dé nguyén thi a + ¢ = -8 va ac = 8, tich -8 = -2 + -6 = -4 + -4... va tich lai thi bang 12, 16... , ...



khi d6 nhan thém ca hai vé vai k va dua vao cin Jzk%ﬁ — 3k’z + k* nhu thé: ac + 2k* = 10k tht tich
ac=12thi: 12+ 2k* =10k = k = 3, nén PT < 3022 —27:E+9—8:17\/18x2 —2724+9 =0(%).
Ta can (ax+b)(cx+d)+u+[(a+c)x+b+d]\f:0
_ |la+c=-8 _|d+b=0;bd +9=9
Nén va
ac+18=30 ad +bc—-27=-27
Huwéng dan giai:

hé c6 nghiém a=-2, ¢c=-6, d =0, b=0.

PT « 302° — 272 + 9 — 821827 — 272+ 9 = 0

N (—23: 1827 — 27z + 9)(—6x 41827 — 27z + 9) —0

22 <0 z>0 5 3
+TH1: | o , Sr=—,r=_.
QIZ\/18x2_27g;—|—9 142" =272 4+9=0 7 2
—6z <0 z>0 —
+TH2: el = o BHNIT
62 = 1827 —27x +9  |182° +272 -9 =0 4
Két luan: Phuong trinh ¢6 3 nghiém 1a z = %,x = g,x = _3+T\/E

s s

Chay 3:

Chiing ta ciing ¢6 thé xét mét vai vi du ma sy phan tich thanh hé sé vo ti. Cac vi du nay khong nhiéu
nhieng khéng cé nghia la khéng lam dwoc, V&i luu ¥ cdc s6 p + \/; VA p — /g c0tong bang 2p va tich

bang p® — ¢ deéu la c&c so hiru ti.

» Vi du 18: Gidi phwong trinh: 2* + /62" + 4z =z +1.
Huwéng phén tich:

PT@xQ—x—1+\/6x2+4x:0<:>(am+b+\/;)(cx+d+\/5):0.

Tacip e te=0 Jord=Tbd=—1_ a=5,c=—5

acan ac+6=1 ad +bc+4=-1" 0 €0 b:1_|_\/g d:l_‘/g'
2 2

+ THL: \/6x2+4x=—$\/g_\/g2+1=>6x2+4x:5x2+3+2\/3+(5+\/g)x
(V5 +1)(142)

(loai).

:>x2—(1+\/g)x—@:0:>x= :

+ TH2: 6x2+4x=x\/g+\/32_1:>6x2—|—43:=5x2—|—3_\/3+(5—\/g)x

Gis_,., [Ee-

—0=7z= 5 (Thoa mén ).

=>x2—(1—\/g)x+



3z

Vo' +1

Huwéng phan tich:

» Vidu 19: Giai phuong trinh: x + =1.

biéu kién: z € (O;l) . Quy d6ng va chuyén vé ta thu duoc: 3z + (x — 1)\/952 +1=0.

Nhan hai vé vi 6 ta co: 18x+(2x—2)\/9x2 +9=0«< (a:p+b+\/;)(cx+d+\/;): 0.

o a+c=2 |(b+d=-2;bd=-9 , la=1—-+10 |[b=—-1++10
Xét cac hé: & taco &
ac=-9  |ad+bc=18 c=14++10 |d=—-1-+10

+TH1: y92° +9 = (\/E — 1)(3; — 1) = 7’ — (1 — \/E)a: +1 = 0 (ca hai nghiém déu loai).

14410 -5 -2
2

+ TH2: 9x2+9:(\/E+1)(1—x):>x2—(1+\/B)x+1:0:>:v:

\/3—1)(\/5—1).

2

Vay pt c6 mot nghiém: z =

= MOT SO UNG DUNG.
30

J22? + 72 -9 -9
Huwéng phan tich:

» Vidu 20: Giai phuong trinh: =z+1.(z € R).

Diéu kién: V22> + 72 —9—-9=0.
TuPTsuyra 30 = (z +1)(v22> + 72 -9 —9) & —92 — 39 + (z + D)\22* + T2 — 9 = 0 (*).
Tacan (ax+b)<cx+d)+u+[(a+c)x+b+d]\/;:O.Cén bang hé sé:

.Héconghiéma =2, c=—-1, d=-5, b=6.

Tach a+c=1 _|[d+b=1bd—9=-39
aco va
ac+2=0 ad +bc+7=-9

Nhur thé (*) o (2x+6+\/2x2 +7x—9)(—x—5+\/2x2 +7:1:—9) —0

(22 +6<0 z<—3 _

+ THL: | =1 (V6 nghi¢m).
—2r—6=+/22"+Tx—9 22" + 172 +45 =0
—z—5<0 r>—5

+TH2: | =17 Lo 3EVHES
T+5=~222+72—9 - —3r—-34=0 2

3+ V145
2

Két luan: Phuong trinh ¢6 2 nghiém 13 = =

» Vidu 21: Giai phuong trinh: 32> +2z —1++/32' +2° =0 (z € R).
Huwéng phan tich:



3zt +2° >0
322 —2x4+1>0

cthi 322 + 20 —1+32' +2° =0=32" +22 — 1+ 2y32> + 2 = 0 (¥)

<:>—1§x§—%h05100§x§

w |

biéu kién: |

: 1
+Néu0§l’§§

Tacan (am+b>(cx+d)+u+[(a+c>x+b+d]\/a: 0. Can bang hé sé:

.Héconghitma =1, ¢=0, d=1 b=—1.

va
ac+3=3 ad +bc+1=2

,{a—kc:l ‘(d+b:0;bd:—1
Taco

Nén (*><:>(x—1+\/3x2+x (1+\/3x2+x):0<:>1—x:\/3x2—|—x:>$:_3+T\/ﬁ.

+ Néu —lgng—%th‘l 327 20— 143z +2° =0= 32" + 20 —1— 232" + 2z =0 (*%)
Tacan (aa;+b)(cx+d)+u+{(a+c)x+b+d]\/;:O.Cén bang hé sé:

.Héconghiéma=-1, ¢c=0, d=-1, b=1.

,{a—f—c:—l \1d+b:0;bd:—1
Taco

a
ac+3=3 ad +bc+1=2

—14++/32" + 2 :O:>1:\/3x2+x:>x:_1_T\/E.
o R A BT
4 7 '

6

Nén (* *) & (—x +1++/32° +x)

Két luan: Phuong trinh ¢6 hai nghiém z =

» Vi du 22: Giai phuong trinh sau: \/962 13246422 —1=3z+1.

Huwéng phan tich:

Piéu kién: 2z —1> 0, 2x2—1§3x+1:>—%§x§—% hOéCa:E%.

Ta viét lai phuong trinh thanh: vz* + 3z + 6 = 3z + 1 — /22 — 1. Binh phuong 2 vé va thu gon ta
dugc phuong trinh méi: 102° + 3z — 6 — (3z + 1)v/82” —4 = 0 (*) (dua 2 vao cin).

Ta can (am+b>(cx+d)+u+[(a+c>x+b+d]\/a: 0. Can bang hé sé:

.Hécodnghiéma=-2 c=-1, d=-2, b=1.

va
ac+ 8 =10 ad +bc =3

,{a+c:—3 ‘ {d+b=—1;bd—4:—6
Taco

Nhu thé (*) & (—2x 11482 — 4)(—x — 244827 — 4) -0

+ THL: S .= 2 >r=—.



~z-2<0 T>-2 2+ 215
+ TH2: =1, = r=——7 "
r+2=+82"—-4 |72 -4z —-8=0 7

Két luan: Két hop diéu kién thi phuong trinh d cho c6 hai nghiém z = —1+Ve ; Yo T = 22D 3\/6 :

» Vi du 23: Gidi phuong trinh sau: z +1++z° — 4z +1 = 3\/;.
Huwéng phén tich:

pidukién: z >0,z +1< 3\/;. Binh phuong 2 vé va thu gon ta dugc phuong trinh méi:

227 — 11z 4+ 2+ (z + 1)V4z® — 162 + 4 = 0 (*). Tacan

(a +b)(cz +d) +u+ [(a+ ¢}z + b + d|u = 0. Can bing h¢ s6:

a+c= d+b=1bd +4=2 i )
.Héconghiéma =2 c=-1, d=2, b=—1.

Taco va
|ac+4:2 ad +bc—16 = —11

Nhu thé (*) o (233 — 144z’ — 162 + 4)(—:1: +24+/422 — 162 + 4) —0

27 —1< 0 <1 1 o
+ THL1: | 5 =17~ 9 = == (Thoaman diéu ki¢n).
1—-2z =+42" —16x + 4 122 = 3 4

—z+2<0 {xEQ

= ) = 2 = 4 (Thoéa mén diéu kién).
r—2=+/42" — 16z + 4 3z =122z =0

+ TH2: |

Két luan: Phuong trinh ¢6 hai nghiém z = i,x =4.

» Vidu 24: Giai phuong trinh sau: 4z +1 —1= 3z + N1—z + \/1 -z .

Huwéng phan tich:

Piéu kign: [z] < 1.Viét lai 4y +1—2V1—2 =32 +1+1—2* . Binh phuong 2 vé ta thu dugc
phuong trinh méi: 8z° — 6z — 18 4 (6x + 18)V'1 — 2* = 0. Néu dé nguyén thi a+ ¢ =6, ac =9 nén
a=c=3,tuynhién b +d = 18 va 3b + 3d = - 6 (vd nghiém). Nhan hai vé véi - 2 va dua 4 vao can dé
can bang bac hai , giam bét téng b +d:

& —162 + 122 + 36 — (32 + 916 —162° = 0. Tacan (ax+b)(cx+d)+u+[(a+c)x+b+d}/;:0 :
Can bang hé sé:

a+c=-3 va d+b=-9;bd +16 =36
ac-16=-16 ad +bc =12
Huwéng dan giai:

Tacé{ . Hé co nghiém a=-3, ¢=0, d =-4, b=-5.

piéu kién: |x|§1;4\/1+x2(1+3x).Viétlai: WNr+1-21—z=3z+1+1—2".



Binh phuong 2 vé ta thu dugc phuong trinh:

82” — 62 — 18 + (62 + 18W1 —2° = 0 & —162" + 122 4 36 — (32 + 916 — 162 = 0.
& (—3:3—5+\/16—16x2)(—4+\/16—16$2) =0.

—3r—5<0 z > 5 3 .
Truong hop 1: \/72 &S19 7 08 & ¢ = —— thoa man dieu kién.

Trudng hop 2: 4 = 16 — 162% < z = 0 (thoa man diéu kien).

Két luan: Phuong trinh ¢6 hai nghiém x = —%,x =0.

» Vi du 25: Giai phuong trinh sau: 2\/2x t4+ 42—z = \/9332 +16.

Huwéng phan tich:

Piéu kién: |a:| < 2. Binh phuong 2 vé ta thu duoc: —92% — 8z + 32 + 832 — 82> = 0.

Ta can: (am+b)(cx+d)+u+{(a+c>x+b+d]\/z: 0. Can bang hé sé:

conghiéma=—-1, ¢c=1, d=38, b=0.

va
ac—8 =-9

a+c=0 |d+b=28;bd+ 32 =32
ad + bc = —8

Huéng dan giai:
biéu kién: |x| < 2. Binh phuong 2 vé ta thu duoc: —92% — 8z + 32 + 832 — 82° = 0.

@(—x—l— 32—8x2)(a:+8+ 32—8.752):0.

Trwong hop 1 1 0 v20 N2 didu ki
ruong hop 1: = & ¢ = —— thoa man diéu kién.
g hop z =32 — 827 9z° = 32 3 '
L [z +8<0 < —8 Ve nah
Trudong hop 2: pe 0 nghiém).
gnop —7 — 8 =4/32 — 827 9x2+16x+32=0( ghi¢m)

42
2

Két luan: Phuong trinh ¢6 1 nghiém z =

Nhan xét:
Vi cach 1am nay néu két hop diroc may tinh Casio thi viéc phan tich thanh nhan ti hét sizc dé dang.

Hy vong véi cach lam nay sé gitip ich cho hoc sinh trong gidi toan. Ta ciing thdy duoc mét phdn y nghia
théng qua cac vi du tr 20 dén 25.

Mt khac chung ta ciing thiy duoc "khong c6 chia khoa van ning" hay noi cach khac 1a chung ta khong
nén hy vong c6 mat cong thire don gian ma di giai cac bai toan kho!



Sau day la cac bai luyén tap
c. Luyén tap:

Bai 1. Giai phuong trinh: 2*° + 37 = (3 — 2)V—2" + 7 + 4.

Bai 2. Giai phuong trinh: 82* + 162 — 20 = m

Bai 3. Giai phuong trinh: 2° +1— (z + )\2* — 22 + 3 = 0.

Bai 4. Giai phuong trinh: 2° + 92 + 7 = (22 + 7)%

Bai 5. Giai phuong trinh: 9z + 25 = (z — 1)y/22” + 5z — 5.

Bai 6. Gidi phuong trinh: 42 — 11z +10 = (z — 1)y22° — 6z + 2.
Bai 7. Giai phuong trinh: 2* — 8z + 26 = (x + 1)Vz° — 62 — 6.

Bai 8. Giai phuong trinh: 42° + 9z + 1 = (42 — 1)V82° — 3z — 1.
Bai 9. Giai phuong trinh: 4z + 23z + 23 = (z + 222 + 62 + 12.
Bai 10. Giai phwong trinh: 162° — 11z + 1 = (v + 4)W/42” + 18z — 4.
Bai 11. Gidi phuong trinh: 2% — 62 — 1 = \4z + 5 .

Bai 12. Giai phwong trinh: 22° + 22 — 3 = (22 + 3)Wz° + 5z + 7.

3 1:\/2x2—|—8x—|—4.

T+

Bai 13. Giai phuong trinh: 42 + 5 +

Bai 14. Giai phuong trinh: 2* + 42 + 2 = (52 + 3)\/bz” + 67 + 2.
Bai 15. Gidi phwong trinh: 51 + 3 = 2+/22” + 2 + 1.
Bai 16. Giai phuong trinh: 32* — 13z + 37 = 8§(z — 3]z + 2 .

Bai 17. Giai phwong trinh: 3(x + 1)\/z* +12 = 92° + 202 — 2.
Bai 18. Giai phwong trinh: 72> + 2 +2 = 72z’ + 2+ 2.

Bai 19. Giai phuong trinh: \/52% + 4z — V2* — 3z — 18 = 5z .



MOQT SO PINH HUONG GIAI PT VO Ti PHAN 4

I11. Giai phuwong trinh theo phuong phap truc can thirc va binh phwong

1. Dit vain dé: Trudc hét ta xét 3 vi du sau:
» Vidu 1: Giai phuong trinh: yz +2 =42 + 8z +3++3z+3 (1)

Huéng din giai:

PT(1) @0=[(2x+2)2 —1]+(\/3:z:+3ﬂ/g;+2):(2x+3)<2x+1> 2¢ +1

+
V3z+3 +z+2

2r+ 3+

(22 +1) —0e2+l=0sz= —% (Do PK nén trong ngoic duong).

1
N3z +3++z+2

Phuong trinh ¢6 nghiém duy nhit z = —%.

Lai binh:

Trong vi du 1: Phuong trinh chi ¢ mét nghiém don nén ta truc can mot lan 1a xong.

» Vi du 2: Giai phuong trinh: V52 —1+V12z-8 =2 +3  (2).

Loi gidi: Didukien: z>2/3. Taco (2) & (Voo —1 -2+ (V120 -8 —2)=2? -1

5(z—1) N 12(z — 1) (2 1) .
VN — (2" —1)=
Vhr—1+2 12z —8 -2
5 12
_ + _ _
é(x 1) Vb —1+2 120 —8 -2 (az+1) !
rz—1=0
& 5 12
+ _ — *
D —1+2 122 —8 42 <x+1) ’ ()
Ta coi (*) nhu la mét phuong trinh binh thuong va tiép tuc
* 5 12 —2)=
()@\/5w—1+2 1]+ V122 —8 +2 ? (x ) !
4(2—~3zx—2
<:>3— 51‘—1_’_ ( z )($—2)0
Vhr—1+2 122 —8 +2
5(2-z) 4(6 — 3z)
+ —(z—2)=0
@(\/5$—1+2)(3+\/51:1) (\/12x—8+2)(2+\/31:72) [2=2)

5 8
(24 (\/5x—1+2)(3+\/5m—1)+(\/12x—8+2)(2+\/3x—2)+1 Shees2
‘ 5 8

M (\/5$—1+2)(3+\/5x1)+(\/1233—8+2)(2+\/3:1:2)+1>0).

Vay phuong trinh ¢6 hai nghiém phan biét z =1,z = 2.



Lai binh:

Trong vi du 2: Phuong trinh c6 hai nghiém phan biét va ta truc can 1an luot hai 1an moi
xong, rd rang khi truc can 1an thir hai khé hon 1an tha nhat. Bi véi nhiéu bai toan ta truc cin 1an
hai s& gap kho khan rat 16n vi biéu thtc chira can cong kénh, phuc tap, ..

» Vidu 3: Giai phuong trinh: 3v3 —z + 63z +2 = 32> — 22 +7 (3).
Lo giai: Diéu kién: —2 <z < 3.
Taco (3)@[3\/3— —(—x+5)]+2[3 a:+2—(a:+4)}:3(m2—x—2) (*)

+Vi —2<2<3nén3V3—z—x2+5>0;3Jz+2+x+4>0.Do do:

S SR . 2(—x2+x+2)

*) &
) W3—z—2+5 3r+2+z+4

= 3(—51:2 +x+2)

9 1 2 _al_q (xx
(:)( x+x+2)[3\/3——x—x+5+3\/m+x+4 3] 0 (]

+Vi —2<2x<3nén3V3—z—2+5>2; 3z +2+x+4>2

11
—3= o+ o-3<0

1 1
= +
N3—z—2+5 3Jr+2+z+4 2

=—1
+ Do d6 (**):>—x2+a:+2:0<:>|i_2

Vay phuong trinh ¢6 2 nghiém z=—-1,z=2.
Loi binh:

Trong vi du 3: Phuong trinh ¢ hai nghiém phan biét va ta truc cin mot 1an dé duoc nhan tir
chung 1 tam thirc bac hai. Céch truc can nay kha pho bién.

v VAn dé chiing ta quan tdm hon 1a: C6 thé dy doan dugc phuong trinh c6 bao nhiéu nghiém dé
"biét duong" ma "liéu com gip mam™?. Néu ctr &p dung céch giai trong vi du 3 vao trong vi du 1
thi khdng 6n!. Néu ctr 4p dung cach "truc can dan dan" nhu vi du 2 thi s& gap kho khan rat Ion, ma

.....

con dai dong! Néu khong dung may tinh Casio thi day chinh 1 cu hoi nan giai roi.

v' Nhu vay: ching ta hdy "du doan" hay ang chirng xem phuong trinh ¢ bao nhiéu nghiém? Ma
du doan cua chdng ta phai "twong doi chuan™ thi s¢ mang lai hiéu qua cao trong giai toan.

2. Phuong phap nhim nghiém hiru ti va truc ciin.,

a. Nhdm nghiém hiru ti:

v' Viée ching ta nghi dén dau tién 1a nghiém nguyén hay nghiém hitu ti dep, béi Ii do: phwong
trinh phac tap thi nghiém don gian mét ti.

+ C4c can bac hai dep nhu: JOV1:N4:4/9:4/16:425: .. hay cac nghich dao caa ching?.

+ Tim dugC z, va thir vao can khac va ca phuong trinh xem c6 phai la nghiém khong?

> Vi du 2: Giai phuwong trinh: v5z —1 + 122 — 8 = 2° + 3.



Huwéng phén tich:
+ Thir x = 1 thi ca hai cin déu 1a s6 dep va x = 1 1a nghiém cua phuong trinh
+ Thir x = 2 thi ¢4 hai can déu 1a s6 dep va x = 2 1a nghiém cua phwong trinh.
> Vi du 3: Giai phuong trinh: 3v3 -z + 6Jz +2 = 32 22+ 7.

Huwéng phén tich:
+ Thir x = -1 thi ca hai can déu 1a s6 dep va x = -1 1a nghiém ctia phuong trinh
+ Thir x = 2 thi ¢4 hai can déu 1a s6 dep va x = 2 1a nghiém cua phwong trinh.

v’ Trén quan diém do thi (ban chdt): Phwong trinh dn x coi nhuw hoanh dé giao diém ciia hai dwong
cong, tir dé duw dodn khodng nghiém va sé nghiém cia phwong trinh.

Nhiéu khi nghiém vé ti s& khé nham nghiém, b&i vay du doan khoang nghiém va sé nghiém s&
g6p phan quan trong khi dinh huéng giai cling nhu trong 14p luan va danh gia.

Viéc phéc hoa db thi 1a khéng can thiét d6i vai HS cac 1op 9; 10, 11. Tuy nhién ching ta can "nhin
thdu ban chat™ va thiz so lioc cac gia tri dé dur dodn khoang nghiém, nghiém don -kép -hai nghiém.
» Vidu 1: Giai phuong trinh: yz +2 =42 + 8z +3+ 3z +3 (1)

Huwéng phén tich:

biéu kién z > —1. Tai x =- 1 thi VT(1) > VP(1), tai x = 0 thi VT(1) < VP(1) nén dy doan
nghiém thudc (- 1; 0) va nghiém hitu ti dep c6 thé 1a x = - 1/ 2 . Thir vao phuong trinh thoa man.

Nhu thé qua ba vi du trén ta thiy viéc nham nghiém ciing khong qua khé khin va khdng phu
thudc nhiéu vao may tinh Casio. (Trir c4c nghiém v ti duoc trinh bay riéng & phan 5).

b. Pinh hwdéng truc can thuc:

Chiing ta c6 hai huéng chinh dé truc can thirc 1a:

+ Hudéng 1: Tim biéu thic lién hop Véi can thirc sao cho khi truc cdn sé tao ra nhan tiz ma ching
ta da nham nghigm.

Theo hwéng ndy ching ta thuc hién doi véi hai can thirc nén sé kha dai, da sé phdi xét dau nhiéu
trieoc Khi truc can va sau khi truc can.

+ Huéng 2: Pt diéu kién. Binh phirong hai vé dwa vé truong hop mét cén thirc, truc can mét
lan dé tao nhan tir ma ching ta da nham nghiém.

Theo hwéng nay: ching ta viréng mdac nhé ¢ viée binh phirong nhung ciing khéng can lo lang khi
ma chung ta da biét truéc nhan tur.

» Vi du 4: Giai phuong trinh sau: Vz +1+1= 42> +3z  (4).
Huwéng phén tich:

Pidu kién & > 0.Voi x = 0 thi VT(4) > VP(4), véi x = 1 thi VT(4) < VP(4) nén du doén phuong
trinh ¢6 mot nghiém thudc (0; 1) va nghiém hitu ti dep c6 thé 1a x = 1/2, thtr vao thay thoa méan.



Huéng din giai:

V32— +1):0<:> ITRNE) IR S

Diéuki¢n z>0.Taco (4)« (4:5—’ ~1)+

& (20-1)|20+1+ :0<:>2x—1:0<:>x:%.(Vi z > 0.nén trong ngoic thu hai

1
@+ r+1

xac dinh va duong)

Vay phuong trinh c6 mét nghiém la » = % :

» Vidu5: Giai phuong trinh sau: \/337 +1-— \/6 —z+4+3z> —14z -8 =0.

Huwéng phén tich:

biéu kién z €

—%;6}. PT c6 it nhat mot nghiém x = 5. Kha nang nghiém don duy nhat.
Huéng dan giai:

| ,
—5;6}. Taco (\/3m+1—4)+(1—\/6—x)+3a:2—14x—5:0

biéu kién z €

+3z+1|l=0&2—-5=0&2=5.

3 1
©(x_5>{m+4+1+\/e:
Vay phuong trinh c6 nghiém duy nhat z = 5.

» Vidu 6: Giai phuong trinh: 32° 4 10z + m =2 +26+5— 2z (6).
Huwéng phén tich:

Diéu kién: —1 <z <5 /2. Thir x = 2 thi ca hai cin 1a s6 dep va x = 2 la nghiém caa phuong

trinh. Viét lai phuong trinh thanh +/3z + 3 — 5 — 20 = 2* — 32> — 102 + 26 (*)

Véi x =1 thi VT(*) < VP(*), vai x = 5/2 thi VT (*) > VP(*) nén phuong trinh kha nang cé
nghiém don duy nhat x = 2.

Huéng dan giai:
Diéukien: —1 <z <5/2.Taco

(\/3x+3—3)+(1—\/5—2x)—(1:3—3x2—10x+24):O

& (z-2) +(z+3)(4—z) =0 (6.0).

3 2
+
V3z+3+3 1++5—22

Déthay —1<z<5/2= 5

2
+ -
3r+3+3 14++5—-22

(x+3)(4—:1:)>0

Neén tur (6.1) suy ra x = 2.
Vay phuong trinh ¢6 nghiém duy nhat x = 2.



v Luuy 1
+ DOi V6i can bdc 3: ta ¢é thé ky hiéu ;‘/u(x) =a= u(:z:) = a® @é gon nhe, bét cong kénh
trong khi truc cdn, X van 1a an chinh ma a c6 mat trong phwong trinh nhung khéng phdi 1a an.
+ Dé giam bdc hay giam hé sé, ... ta co thé dat dn phu méi v (x) = ¢ va khi dé ta can chuyén déi
hoan toan dn x sang dn t va can gidi han cho t.
» Vidu 7: Giai phwong trinh: ¥z — 9 +22° + 3z = bz —1 + 1.
Huwéng phén tich:
Ta nham duoc x = 1 12 nghiém, kha nang 1a nghiém nghiém don duy nhat.
Huéng dan giai:
g 1 L,
bicu kién z > = Ky hiéu J/z —9 = a ta c6 phuong trinh:

(\/5:67—1—2)—(@—1—2)_(23:2—#33:—5):0

5(z—1) &+ 8

= T
Jr—142 @ —2a+4

—(z-1)(22+5)=0

& (2 1) - —
5z —1+2 d —2a+4

Dodé (*)ezr—-1=0<z=1.

— 2z — 5] =0(*).Viz 2% nén ngoac thu hai am

Vay phuong trinh c6 1 nghiémla z =1.

> Vi du 8: Giai phuong trinh: (82" — 62 + 1)y/42” + 21 + 165" — 122 + 25 = 21.
Huwéng phén tich:

Ta nham dugc x = 1 12 nghiém, kha ning 14 nghiém don duy nhét, dat t = 2x thi khi d6 t = 2.
Huéng dan giai:

Dit 22 = ¢, ta c6 phuong trinh: (t3 — 3t + 1)\/752 +21 4t =3+t =21

st =341 (\/t2+21+t):21<:>t3—3t+1:L:\/t2+21—t
( ) VE +21 +¢
6

<t+1)2+ =0

t+34++t* +21

@(f‘—3t—2)+(t+3—\/t2+21)=0<:>(t—2)

St-2=0&t=2=z=1.

Vay phuong trinh ¢6 1 nghiémla z =1.



(a:—G)\/a:—l—l—S—Qa:: o0 —1—5

» Vidu9: Giai phuong trinh:
=) 3¢ \/x =1l 2

Huwéng phén tich:
Nham dugc nghiém x = 5. Bé giam d6 phirc tap ta ddibien Ve —1=t>0=z=1¢>+1.
Huéng din giai:

Pit vz —1=t>0= 2z =t* +1, ta c6 phuong trinh:

(t2—5)t+8—2(t2+1)_ 2t2+1—5©t3—2t2—5t+6+1_ 2t2+1—5+1
=241 N 2 2 4t—2 N 2
t>0,t=1 t=2
S At O U | o’ DG ST TP O RS

£ 4t—2 Jor poo=2_0 7 —

& t=2.Thay tro vé z = t* + 1 ta c6 nghiém cua phuong trinh 1a z = 5.
» Vi du 10: Giai phuong trinh: (28 - 4333)\/2:103 —15 = 27" — 32° — 147 + 16.

Huwéng phén tich:

Ta nham duoc x = 2 1a nghiém, kha ning 12 nghiém don duy nhit, & day ta d6i bién sang can bac
3 dé giam bac bén ngoai can.

Pit 2’ =t+7=>2=3t+7;22° —15=2t—1> 0=t >1/2 thi khi do:
2x4—3m3—14x+16:2(:c3—7)x—3<t+7)+16:2t3t—|—7—3t—5.
Huéng dan giai:

1 .
PDitz’ =t+7=>12= 3t+7;2ac3—15:215—120:t25,kh1dc')tacc')phu:orngtrinh:

4 2t—1:2t3t+7—3t—5@5(t—1)+2t(§‘/t+7—2)+4t(\/2t—1—1)20

2t

81
_|_
(\3/t+7—1)2+3 v2t—1+1

& (t-1)5+ —0et—1=0at=1(Vit>=).

N | =

Thay ¢t =1 tro vé = = 3/t + 7 ta c6 nghiém cua phuong trinh 1a z = 2.

v Luuy2:
Trong mét sé trieong hop phwong trinh ¢6 nghiém duy nhdt ta can si Ii tinh té dé tranh d@é phirc
tap cua phép truc can. Nhue diea vé A* + B* = 0 hodc binh phwong hay doi bién,

» Vidull: Giai phuong trinh: \/2:1:2 +3z+5+ \/2332 —3z+5 =3z.



Huwéng phén tich:

Ta nham duogc mot nghiém x = 4. Néu ta bién ddi theo céch:

(:(:1:—4)—#(55—1—3— 2x2—|—3:1:—}—5)—|—(33—|—1— 2x2—3x+5):0

<:><x—4>+ 2>+ 3z +4 2 + 51 —4
x+3+\/2x +3x+5 :1:+1+\/2:U —3x+5
—1—=z 1—=x .., e e a,
& (z-4)]1+ + = 0. Khi d6 ta phai di danh
T4+342 +32+5 z4+1+4+22° —3z+5

gia biéu thirc trong ngoac kho khan.

Huéng din giai:

A g 1
bieu kién z > 0. bat t = — > 0, ta c6 phuong trinh:
x

52 43t 424582 —3t+2 =3 < 01 —3

U512 + 3t +2 — /512 — 3t + 2

o 5t 4+ 3t +2 =[5> — 3t +2 = 2. Kéthop 52 + 3t +2 +/5t> — 3t +2 — 3 suy ra

\/5t2+3t+2:2t;3:>16t2:1:>t:i(vit:l>0):>x:4.
X

Vay phuong trinh ¢6 1 nghiém la x = 4.
Cach khac

Pidu kién = > 0. Binh phuong hai v& ta c6: 2v22% + 3z + 5y22% — 3z + 5 = 52° — 10 (*).
Vi z >0 néntacodibukién 22 —2>0=z > \/5 Tiép tuc binh phuong hai vé cua (*):
4[(4954 +202° +25) 9x2] — 252" —1002% +100 = 92" —1442° = 0 = 2° = 16

Tur d6 suy ra phuong trinh c6 mot nghiém z = 4.

> Vi du 12: Giai phuong trinh: 2z +2 = 2z + 1 + /62 +5 .

Huéng dan giai: (Twong tu vi du 11)

4($—|—1>
J62 +5 — 22 +1

— 62 +5 2z +1=2(*). Tur

Dleuklen x>—§ PT ©22+2=

day ta co didu kien \6z + 5 22;»952—%. Kéthop 6z +5 + /22 +1 = 22 + 2suy ra:

\/6x+5:%zﬂ::ﬁ%:mf—2x—1:O.GiéiraIéynghiém x:1+\/§.

Vay phuong trinh ¢6 1 nghiém la x =1+ V2.



> Vi du 13: Giai phuong trinh: 427 + 37 + 3 = 4z + 3 + 222 — 1.
Huwéng phén tich:

Ta nham dugc mot nghiém x = 1. Néu ta bién ddi theo céch:

@(4x2—5x+1>+45E(2—M)+2(1—\/21‘—1):()

4r —1—

<:>(x—1)

4x 4 ) o 2
— = 0. Khi d6 ta phai di danh gia biéu thuc
2 ++z+3 1+\/2x—1]
trong ngoic kho khan. Ta c6 thé bién dbi tiép tuc nhung cdng kénh va phic tap.
Thir tai x = 1/2 thi VT > VP, thir tai x = 2 thi VT > VP nén kha niang Parabol y = 42° + 32 + 3
lubn ndm trén dudng cong y = 4z+z + 3 4+ 242z — 1 do d6 dodn la nghiém kép tai x = 1.

Hwéng dan giai: (dwa vé nghiém kép)

biéu kién xE%.TaCOZ (4:132+z+3—4x\/x+3)+2(z—\/2x—1):0

T +N2z -1 r—1=0

2
— 2z —1 A/ =

Vay phuong trinh ¢6 1 nghiém la z = 1.
> Vi du 14: Gii phuong trinh: 2z +1 = 2z + 22 — 1.
Huwéng phén tich:
Thir tai x = 1/2 thi VT > VP, thir tai x = 2 thi VT > VP nén kha nang duong thang y = 2z + 1
lubn nim trén duong cong y = 2vz + 2z — 1 do d6 doan 1a nghiém kép tai x = 1.

Huéng dan giai: (Twong tu vi du 13)

Pidu kién xZ%.Tacé (:z:—\/Z:L’—l)—F(:z:nLl—Z\/;):O

(- (-1 1
& + =0 zr-1=0z=1NMz>=).
s 420 -1 z+1+2Vz 2

Vay phuong trinh ¢6 1 nghiémla z = 1.
> Vi du 15: Giai phuong trinh: 222 — 11z + 21 = 334z — 4.
Huwéng phén tich:
Nhan xét 22> — 11z + 21 > 0,Vz = 42 — 4 > 0 = z > 1. Nham dugc nghiém dep x = 3.
Dé bt cdng kénh ta ky hidu ¥4z — 4 = a, khi x = 3 thi a = 2. Mt khéac viét lai:

22> — 122 + 18 = —(a: + 3) + 3%/42 — 4 thi kha nang Parabol tiép xuc véi dudng cong!



Huéng din giai:
D& thay 22° — 11z + 21 > 0,Vz do d6 dé phuong trinh c6 nghiém thi 42 —4 > 0= 2 > 1.
Ky hiéu /42 —4 = a > 0, ta c6 phuong trinh 22° — 127 + 18 + (:17 + 3) —3a=0
(a: + 3)3 — (3&)3

(z+ 3)2 +3a(z +3)+ (3a)

&2(z—-3) + =0 (Véi o> 1La>0)

) $3+9x2+27x+27—27(4x—4)
2(z-3) +

- —==0 (Véi z>1,a>0)
(2 +3) +3a(z+3)+(3a)

<:>(x—3)22+ v 1o =0 z=3 M z>1a>0).

(z+ 3)2 +3a(z +3) + (3a>2

Vay phuong trinh ¢6 mot nghiém la z = 3.
Loi binh:

= Tir huréng phan tich trén ta c6 thé giai phirong trinh theo phwong phdp danh gid ngdn gon hon
nhuw sau:

D& thiy 2z° — 11z + 21 > 0,Vz do d6 dé phuong trinh c6 nghiém thi 42 —4 > 0=z > 1.
Viét lai phuong trinh: 22° — 122 4 18 = —(33 + 3) + 34z — 4 (*).

2
Taco VT(*) = 2(z—3) >0.

Ma VP(*) = —(z+3)+ 3y2.2.(z —1) < —(x+3)+[2+2+(x—1)} =0,

Déu bang xay rakhi z —1 =2 < z = 3. Tir 46 phuong trinh ¢6 1 nghiém z = 3.

= Tuong tur ta c6 thé gidi cac vi du 13, vi du 14 hay céc cac bai toan nghiém kép theo phuong
phdp danh gid bang bdt dang thirc AM - GM, B.C.S, ...

Chang han vi du 13, véi  >1/2:

2.\/4:U2.\/x+3+2\/1.(2x—1)§4x2+$+3+1+2$—1:4x2+3x—|—3.

> Vidu 16: Gidi phuong trinh: (z + 1)v4z + 5 +2(z + 5)Jz + 3 = 32° + 142 + 13.
Huwéng phén tich:

Ta nham dugc mot nghiém x = 1. Néu x = 0 thi VT > VP, néu x = 2 thi VT < VP nén kha ning

x = 1 1a nghiém don duy nhit.

Huéng din giai:

DKJ:Z—%Tacé 33:2+7x—10+<x+1)(3—\/4x+5)+2(z+5)(2—\/x+3):0



4(z +1) B 2(z +5)

3+Vdx+5 24z +3

(32 +10) 4x+5+5<x+5)+1_ 2(z +5)

3++4r +5 24++z+3

(32 +10)v4z + 5+ 5(z +5)+1> 4(z +5)> 0

Taco Nr > —
0<34Jdz+5<d+-Jdz+12=2 2+\/x+3)

4(:L'+5) 2(x+5)

2(2+m) 24z +3

Vay phuong trinh c6 mét nghiémla z =1.

3z +10 — =0

(:)(1:—1

~——

e (z-1 =0 (z—1).M =0 (*),

~—

= | on

()Var;>—E Dodé (*)ezr—-1=0<z=1.

Suyra: M >

Laoi binh: Vi du trén ta gap kho khan khi danh gia biéu thizc M trong ngoic vudng. Pay 1a bai
kho, ta c6 thé ddi bién quy vé& mot cin thirc nhu sau:

Céch 2: Phuong trinh (z + 1)y/4z + 5 + 2(z + 5)\z + 3 = 32” + 14z + 13
& (4 + 44z + 5 4 (4z + 204z + 12 = 122° 4 562 + 52.
Dit 4z +5 =t > 0= 42 = t* — 5 ta c6 phuong trinh:
2
e — 1)+ (£ + 1BWE +7 = %(ﬁ —5) +14(t* —5) + 52
& 3t — A + 2687 + 4+ 3 -4 + 1N 4+ 7 =

< 3t! 4t3+10t+4t—237+4t+15(4 Vi 7) 0

A +15)(t + 3)
4+ 47

& (t—3)|3t" + 5t* + 25t + 79 — =0 (t—3).M =0 (%).

Taco t > 0= 3t° + 5¢° + 25t + 79 > t* + 3t* + 15t + 75 = (¢ +15)(¢ + 3)

Kéthop 4 +t* +7 >4 suyra M >0 vatr (*)taco t —3 =0t = 3.

2

Thay tro vé& z = - ta cO nghiém cta phuong trinh la z = 1.

Tuy giai dwoc nhung d6 phirc tap va cdng kénh khong giam hon bao nhiéu. Ta tiép tuc xét thém
mot vai vi du dé thiy rd sy da dang ciia phuong trinh v6 ti nhung trong truong hop nham duoc
nghiém hitu ti thi ta van tu tin trong giai toan.

» Vi du 17; Giai phuong trinh: 32752 — 6 + v —42? + 192 — 12 = /362" — 22> — 20z + 6.

Huwéng phén tich:



ot —6>0

, . Tanhdm z = 2 thi VT < VP, véi = = 3 1a nghiém
—4z" 4192 —-12 >0

=Tc

6.y
5)

Vé6i z = 4 thi VT < VP. Nhu thé kha nang hai dirong cong tiép xic nhau tai x = 3.

Huéng dan giai:

Diéu kién g < z < 4. Binh phuong hai vé va thu gon ta c6 phuong trinh:

625z — 64— 42 + 192 — 12 + 92° — 562 + 39z — 18 = 0

o 6:3(\/5:6 — 6y —dz? +197 —12 — 9) 4 (9953 — 562 + 93z — 18) -0

67 <20x + 1)

=0« 1 =3.
5z — 64—42? +192 —12 + 9

@(z—B)Q +<9x—2>

(vi g < z < 4 nén ngoic vudng dwong). Vay phuong trinh c6 nghiém duy nhat z = 3.

Cach khac: (Dung phwong phap danh gia)

5r—6>0

= T €
—42* 4192 —12>0

Ta c6 diéu kién { 2;4 . Binh phuong hai vé va thu gon ta duoc:

32.9v52 — 6.4/ —4a® + 197 — 12 + 92° — 5627 + 392 — 18 = 0 (¥)

Ap dung bdt C6 si thi: 32.2v5z — 6./—42% + 19z —12 < 3:1:(595 64+ —4x® 119z — 12)

32.9v52 — 6.4/—4a? + 192 — 12 < —122° + 724 — 54z . DAu bing c6 khi va chi khi

r=3¢ . Tur d6 suy ra: VI(*) < —122° + 722" — 542 + 92° — 562° + 39z — 18

5

VT(*) < —32" +162° — 152 — 18 = —(z — 3)2 (3z+2)< 0¥z e 2;4

Tir d6 suy ra phuong trinh (*) c6 nghiém duy nhat x = 3 va 1a nghiém cta phuong trinh di cho.
Loi binh:

Phuong phap binh phuong mot budc 1am cho bai todn ngan gon hon. Cac ban hay thir giai theo
cach dé nguyeén truc cin hodc danh gia ma khong binh phuong:?.

» Vidu 18: Giai phuong trinh: x 4 2z + 3 + N2 — 22 =311+ 2 — 32% .

Huwéng phén tich:
Pidukien —2 <z <+2.Tai z = —1 thi VT< VP, tai z = 0thi VT < VP, x = 1 la nghiém.
Tai # = +/2 thi VT < VP nén du doan x = 1 1a nghiém kép.

Huéng dan giai:



Pidu kien —v2 <z <~2. Vibtlai 2z +3 + 442 — 2> =311 12— 32% — .
Binh phwong hai vé ta duoc: 102> — 5z — 55 4+ 168/ + 3v2 — 2% + 62411 + z — 32> = 0 (18).

Ap dung bdt CO si: 4.2z +3v8 — dz® <4z +3+8 — da*) = 44 + 4z — 162* (18a).

Suy ra: VT(18) < 102* — 5z — 55 + 44 + 47 — 162° + 6211 + 7 — 32°

2
VT(18) < —(9332 +114 2 — 32> — 62114 2 — 3:132) = —(3:1: — V1l 4+ 2z — 3:52) < 0 (18b).

Tur (18a) va (18b) ta c6 dau bang xay ra khi va chi khi:

Ji+3 =8 — 42 , ,
< x = 1. Vay phuong trinh c¢6 nghiém duy nhat z = 1.
3z =114 2 — 32°

z? —2 :5_1—{—372.

» Vidu 19: Gii phuong trinh: /8 — z° + 5
2z 95

Huwéng phén tich:

—2J§;—\/§] thi VT = v/8 — 2* +,/%—i2 <5, makhi
X

> 5 nén phuong trinh khong c¢6 nghiém z € [—2\/5; —\/5}

Piéu kign \2 < |+ <2v2 . Néu =

_1—1—3:2
T

do VP =5

Xét x € [\5,2\5] : Ta nham duoc nghiém dep z = 2, va khi z = \/5 hay z = 2\/5 ta déu c6
VT < VP, nén kha niang z = 2 1a nghiém kép. Nhan ca hai vé véi 2x dé khir mau thuc.

Huwéng din giai (Cach phé bién):

Diéuki¢n v2 < [of <22 Néu & € |~2v2; V2| thi VT = V8 —a” +,/%—% <5, makhi
X

2
do VP =5 — Lo > 5 nén phuong trinh khong c6 nghiém z € —2\/5; —\/5]
x
Xét z € \/5;2\/5}, nhan ca hai vé voi 2z ta c6 phuong trinh:

20V8 — 27 +422% — 4 = —22° + 10z — 2

(:)2:132—8:17+8:(233—2— 2x2—4)+2(4—x\/8—x2)

2z —2) 2(c—2) (z+2)

= +
20 — 2 ++22% — 4 4 4 28 — 2

& 2(:1;—2)2



@1: 1 N (93—1—2)2
20 —2 422" —4 4+ aV8—12°
2]

4+ a8 — 1°

*

Ta co Slertd> 8—x2<:>(x+2)2>0,w:€

V2 26} nén (%) vo
nghiém.

Vay phuong trinh c6 nghiém duy nhat z = 2.

Lai binh:

Pé tranh truc hai can thire nhw biéu thirc Vé phdi (*) ta ciing c6 thé gidi theo phwong phdp binh
phirong quen thudc dwa vé bdc 4 réi truc can mét lan:

Cach 2: Xét z €

\/5; 2\/5} , nhan ca hai vé véi 2z ta ¢ phuong trinh:

21\8 — #? +22% — 4 = —22% + 10z — 2. Binh phuong hai vé va thu gon ta duoc:

228 — 224227 — 4 = dz' —202° + 372% — 20z + 4

o (4x4 —9202° + 332% — 20z + 4) + 2

21‘—\/8—552\/23;2—4):0

2

4 2)
x(:H) :0<:)(z—2):()<:>z:2.

22 + /8 — 22227 — 4

& (z—2)|(20 1) +

Tir d6 phuong trinh ¢6 nghiém duy nhat z = 2.

¢. Trueong hop hai nghiém hiru ti:

Néu nhdam duwoc hai nghiém haiiu ti thi muc tiéu cua ta 12 truc can mét lan d@é ¢ nhan ti chung la
tam thazc bac hai. Theo dinh Iy Viet dao: ©* — Sz + P = 0.

» Vidu 20: Giai phuong trinh: 2\/395 +4 + 3\/596 +9 =2"+6x+13.
Huwéng phén tich:

Ta thay phuong trinh c6 it nhat hai nghiém x = 0 va x = - 1, do d6 dinh huéng truc can thirc s&
Xut hién nhan tir 2* 4+ = . Céch lam phd bién 1a:

[mQ+(6—5a)a:+13—2b—3d]—|—2(a:c+b—\/3$+4)+3(ax+d—\/5x+9):0
Chox=0suyrab=2d=3;13—2b—3d =0.
Kiémtra6—5a=4a—3=6a—5=1=a=1

Céch giai phé bién 1a:

Pidu kién: z 2—§.Tac(): (+° +a:)—I—Q(x—|—2—\/3:c+4)+3(:c+3—\/533—|—9): 0



2(a” + 2) 3(a” + 2)

+ g
r+2+3z+4 +3+Dx+9

0

@($2+£E)+

<:>(:z:2+1:)1 —0e 1’ +r=0

2 3
+ +
T+24+3x+4 z+3+Dbx+9

Twr d6 suy ra phuong trinh c6 ding hai nghiém z = -1,z = 0.
Loi binh:

Déi vai bai trén thoat nhin theo cach trén khong c6 phic tap hay su cong kénh trong 10i giai, tuy
nhién theo cach 1am ta phai tim hai biéu thtc lién hop véi hai can s& mat thoi gian hon. Cach
ngan gon van & binh phirong nhw Vi du 19. Ding phép chia da thire hay lrgc dé Hooc - ne dé
tim thirong va phan du.

Huéng din giai (PP binh phwong):

Diéu kién z > —4 / 3. Binh phuong hai vé ta c6 phuong trinh:

12432 + 445z + 9 = 2* +122% + 6222 + 99z + 72

& (o +120° + 624 + 51 + 12(41: +6—+32 + 45z +9) ~0

12
Az + 6 + /32 + 452 + 9

<:>(x2+x>x2+11:1:+51+ =0e2’+z2=0

Tir d6 suy ra phuong trinh c6 ding hai nghiém z = -1,z =0.

Céch tim biéu thuc lién hop 1a chia da thic z* +122° + 622° + 99z + 72 cho 2° + z ta

tim dugc thuong 12 2 + 11z + 51 va du 48z 4+ 72 ghép vio can 1a dugc. Ching ta sé kiém
chung khi giai lai VD2.

> Vi du 2: Giai phuong trinh: V52 — 1 +~/122 — 8 = 2 + 3.
Huwéng phén tich:
Thtr x = 1 va x = 2 1a nghiém cta phuong trinh. Nhan tir cia ching ta la 2> — 3z + 2.
Huwéng dan giai:

Piéu kién z > 2 / 3. Binh phuong hai vé ta co phuong trinh:

A5z — 13z —2 = 2 + 62° — 17z + 18

<:>(x4+6a:2—33x+26)+4(4x—2—\/53:—1\/3:1:—2):0

<:>(x2—3:1:—|—2>

2> +3x+13+ 4 ]:0
Az —2 45z — 132 — 2

e -3r+2=0c2z=1r=2.

Vay phuong trinh c¢6 hai nghiém z = 1,z = 2.



> Vi du 21: Giai phuong trinh: v22% + 2 +9 + 22> —z +1 =z + 4.
Huwéng phén tich:

Ta d& nham duoc mot nghiém z = 0. Kha nang con nghiém thir hai z = o nén muc tiéu la:
nhan tir sau khi truc cin c6 dang az® + bz .

Giai theo PP binh phwong:

Diéu kién & > —4. Binh phuong hai vé va thu gon ta c6 phuong trinh

322 — 8z — 6 = — 222 + z + 9N2? —x + 1. Cong thém hai vé vai 42 + 6 ta duoc

<:>7:1:2—833:2(2.2:2+3—\/2:E2+1:—|—9\/2x2—x+1)

2

1+
22% + 3422 + 2+ 922t —z 41

<:>(7x2—8:v) :O<:>:c:(),x:§.

Giai theo cach thong thwong:

Picukién z > —4.Néu —4 <z < -2 suyraVT >\15 +11> VPnén —4 < z < —2
khong phai la nghiém.

Do do z > -2 véPT@(2\/2352+a7+9—x—6)—|—(2\/2x2—$+1—$—2)20

1 . 1
N2+ +9 4246 N2 —z+1+z+2

<:>(7x2—8:1:> :0<:>x:0’x:§
7

Vay phuong trinh c6 hai nghiém z = 0,z = % .

L&i binh:

PP binh phirong ta khong can 1dp lugn nhiéu. Bai trén ta c6 thé dat thém diéu kién va tiép
tuc binh phwong 1an thir hai. Ngoai ra ta ciing c6 thé giai theo cach twong tr VD11, VD12,

Theo phwong phdp thir hai ta can tach hang tiz hop 1y va xét mdu thirc khac 0 dé truc cdn.
Pac biét vi du sau thi PP thong thuong sé kho khan

» Vidu 22: Giai phuong trinh: 3v2z — 1 + 2v5 — 42° = 42°.
Huwéng phén tich:
Nham dugc céc nghiém x = 1/2 va x = 1. Nhan tir chling ta can 1a 2z2° — 3z + 1.
Hudéng dan giai:
. Binh phuong hai vé ta c6 phuong trinh:

A g 1
bieukién z € D =

——

6232z — 1N5 — 42% = 202" — 5a* — 18z + 9, trix ca hai vé mot luong 6x(2x - 1) thuoc tap



x4c dinh ta ¢6 phuong trinh: 6z (\/23: N5 —4a? 21+ 1) =20z" — 172" — 122 + 9

& 6032z — 1 (\/5 —4g? — 27 — 1) — 202" —172* — 122 +9

& 612z — 1 2(1 —2) (20 +3) - (2:1:2 3z 4+ 1) (10952 15z + 9)
\/5—4332+\/2x—1

12(2x+3)
J5— 42 +22—1|

o (x—l)\/2x—1 \/21»—1(10:52 +15a:—|—9)—|—

,rx=1.

(Biéu thirc trong ngoic vudng duong vi z € D) < (a; — 1)\/2:1: —1=0&z=

N | =

Vay phuong trinh c6 hai nghiém z =1,z = %

Chuay:
Bai trén néu ta "truc can dan dan" thi s& phuc tap, con dé nguyén khong binh phuong ma mudn
tao ra nhan tir 22° — 3z + 1thi chua biét nhu thé nao?

Tuy nhién ta thir ddi bién dé quy vé mot can xem sao? Pat V22 —1=¢ > 0= 2z = > +1
2 2
827 — 6322 — 1 — 225 — 4z :0@2(132 +1) —625—(1?2 +1) 5—<t2 +1) —0
N (2754 + 48 — 6t) +2- (t2 + 1) Va4 —t' — 2 =0 (*). Dé giam cng kénh khi truc cin ta

4 2
o . - 4
lai ky higu 2 +1 = y thi 2—<t2+1)\/4—t4—2t2 — 2 y5— 4 :%.
24+ y\b—y

Khi d6 thi phuong trinh (*) tré thanh:

(*) < 2t(t—1)(t2 +t+3)+ (yl)(;/+y2\)/(;/%12)(y+2) —0

t(t+1)(y+1)(y +2)

2 +y\5— o’

t(t—l)zO@tzO,tzl@x:

e t(t—1)|(2 +2t+6)+ —0,vit>0,y>0suyra

1
—,rz=1.
2

Mic du giai duoc nhung ciing khéng giam dugc do phic tap! Tiép tuc ta xét vi du 23

» Vi du 23: Giai phuong trinh sau: \/2:1:2 + 16z + 18 + \/:1:2 —1=2zr+4.
Huéng dan:

Picukién: z° —1> 02> -1 <2z +4=-2<z<-1hodc z >1.



Viét lai phuong trinh: v22* + 162 + 18 = 2z + 4 — \Ja* — 1.
Binh phuong 2 vé va thu gon ta dugc phuong trinh: 3 (:1:2 — 1) — 22z + 42" —1=0

Jii—1=0 S z ==+l

= =
3t —1=dr+8 |T2° +64z+73=0 x:#&/ﬁ

=

Két hop diéu kién ta c6 nghiém phuong trinh 1a 2 = £1,2 = M

Lai binh:
Theo phuong phép binh phuong ta di giai phwong trinh twong déi ngan gon, ly do 1 sau
khi binh phuong thi phuong trinh ¢6 nhan tir chung dé dang nhan ra la vz° —1 .

> Vi du 24: Giai phuong trinh: 4vz + 3 + V19 — 32 = 2* + 22 +9.
Huwéng phén tich:
Nham dugc céc nghiém x =1vax=-2. Nhantrtacanla z° +z —2.

Huoéng dén giai (PP binh phwong):

bidu kién z € D = ‘—3;% . Binh phuong hai vé va thu gon ta c6:

o' 442 42207 + 230 +14 — 8z + 3319 — 32 = 0

<:>(x4—1—4503—1—223:2+15x—42)+8(x+7—\/x+3\/19—3x):O

32

—0
2+ 7 +Jz +3V19— 32

2 +3x+21+

<:>($2+1:—2)

(Vi z € D nén trong ngoac thtr hai duong) < 2> +7—-2=0 0= —-2,7 =1.
Vay phuong trinh c¢6 hai nghiém la: z = -2,z = 1.

Céch phé bién:

lam nhap (ax+b)— z+3=0vachox=1vax=-2détima, b. Kétqua a:%,b:%
Tuong tu: biéu thtc lién hop (cm+d>—\/19—3x =0 suyrac= _é’d:§'

Phuong trinh: < 4 +

%x-l—%—\/x-l—fi

—éx-l—?—\/lf)—i%x +2'+2-2=0.

.....



Lai binh:

C6 thé néi: phuong phap binh phuong 13 "don nghiém™ tir hai cin thirc vao chung mét
can thte. Tuy noi thé nhung khong phai bai nao ta ciing 4p dung nhu vay.

» Vi du 25 Giai phuong trinh: v22% — 2 4+ 3 — 21z — 17 + 2> — 2 = 0.
Huwéng phén tich:

Nham duoc céc nghiém x = 1 va x = 2. Nhan tir ta can 1a 2> — 3z + 2. Ta thiy trong cin c6 bac
hai 22° — 2 + 3 néutrir di * + 2z + 1 s& c6 nhan tir can tim (dep rdi). Do d6 khong phai binh
phuong.

Huéng din giai:

Piéu kién z > %,zj — 2 < +/21z — 17 . Phuong trinh twong duong véi:

(\/23;2—x+3—x—1)+(3z—1—\/21x—17)+z2—355—1—2:()

1 9
+ +1
N2 —x+34+z+1 3z—1++21z—17

trong ngoac thtr hai duong) < 2° — 32 +2=0< 2z =11 = 2.

o (x2 — 32+ 2) — 0 (biu thirc

Vay phuong trinh c6 hai nghiém z = 1,z = 2.
» Vidu 26: Giai phuong trinh: (z +1)v3z +1+2° +22° +1 =2z’ —2 +1 + 62.
Huwéng phén tich:

Nham dugc céc nghiém x = 0 va x = 1. Nhan tir ta can 1a z* — z. Vi trong phuong trinh ¢ bac 3
nén ta khong binh phuong ma c¢b gang ghép cac hang tir hop 1y.

Huéng din giai:

PT & (° +20° — 3a) + 3x+1[(1’+1)—\/3z+1]:2(\/332—a;+1—1)

<:><x2_$) (Z—f—?))—l— 3z +1 _ 2 —0 ™).
x+1—|—\/3$+1 \/xQ—x+1+1
Tac()xz—l:>x+1>0&2— 2 >0
3 NP -2 4+1+1

Dodotr (*)tacd 2° —r =0 =0,z =1.

Cach ghep 2:

PT<:>6sc—x3—2:1;2—1—(x—|—1)2—i—[(w—l—l)g—($+1)\/3x+1}+2\/x2—x+1:0
(x+1)—\/3:c—i—1]—|—2 \/xQ—x+1—1):o

@(495—:53—3%'2)4—(904—1)




S A | e v+l + 2 =0 (*).
( ) e +14++3z+1 \/xQ—x+1+1

. 1
TaCOx2—§:>3:+1+\/33:+12x+1>0; 2’ —z+14+1>1.Suyra

—4 —x+ T+l + 2 <—-4—-z+14+2=-1—-2<0

143z +1 \/xQ—x—l—l—}—l

Dodo(**) 2" —2=02=0,2z=1.

v/ M6t luu y ma chiing ta c6 thé quan tam la: Khdng chi x, lam cho can thirc tro thanh SO dep

mai la nghiém cua phuong trinh, z, la nghiém nhung thay vao can thic van la so vo ti.

> Vi du 27: Giai phuong trinh (22 — 6)Jz +4 — (z —5)y22 + 3 = 3(z —1).

Huwéng phén tich:
Thir z =1, z = 3, z = 5 thi déu la nghiém cta phuong trinh, néu binh phuong hai lan va
chuyén vé phuong trinh bac 6 thi chic chin ching ta ciing c6 nhén tir (:1: — 1) (:v — 3)(x — 5)

nhung kha dai dong. Nhiém vu cua ta 1a tach ghép cac can hop Iy sao cho khi truc cin xuét hién
nhan tir ma ta can, déng thoi khdng phai xét dau mau ciing nhu giai phuong trinh con lai 1a don

gian nhét vi mau thirc IGc nay phuc tap. Dinh hudng cac miu cua ta 1a Vu + o va a + o nhu
vay s€ don gian hon.

Huéng dan giai:
Pidukign z>—3/2.PT ¢ (22— 6)yo+4 — (22 -6 -2 +1)y22 4+ 3 = 3(z - 1)
& (25[:—6)(\/:16—1—4 —\/2z+3): (w—l)(S—V?x—I—S)

(2e—6)(1—z) (s-1)(6-22) (1—2)(20—6)

Jr+4+42+3 3+22+3  3+22+3

=

(22— 6)(1—2)=0 v=1

=3
ot d+rr3=3+y2m13 i:5

Vay phuong trinh c6 banghiém z =1, z =3, x = 5.

> Vi du 28: Giai phuong trinh: 2z — 1 4+ 22 + 1 + V2 — 22 = 42% + 2.

Hwéng phan tich:
Ta thay trong phuong trinh xuét hién sb tu do \/5 nén hudng nham nghiém I1a: mot trong hai cin
& vé trai bang sé nay, tir 6 ta nham duoc hai nghiém z = 0; z = % Chdng ta lya chon phuong

phap truc cin lan luot hai l1an vi truc can mot 1an phai xét mau thic phic tap.



Huéng dan giai:

+ TH1: Xét z = 0 la nghiém cua phuong trinh;

+TH2: Xét z € —%;1 \{0},chuyén Vé: (\/2x+1 —1)—|—(\/2—2x —\/5): 4a* — 2z
L -1 212wl

PN N S (\/ﬁ+1)(ﬂ+f)

1—-2z 1-2z

L 22r 41 "Bt o1 ()1 22 \/_—I—\/Qx—l-

(\/2:1:—|— +1)(\/2 2x+f) (WH)(\/z 2a;+f)

:>2x—1:O:>x:%

Vay phuong trinh c6 hai nghiém z = 0; z = %

d. Luyén tap:
Bai 1. Giai phuong trinh: vz + 2 + 22 — 10 = 22 — 3

z+ 3

Bai 2. Giai phuong trinh: 4z + 1 — /327 — 2 =

Bai 3. Giai phuong trinh: 9(v4z +1 -3z —2) =2 + 3

Bai 4. Giai phuong trinh: V32 —2 —\Jz +1=227 — 2 —3

Bai 5. Giai phuong trinh: V-2 44—z =222 521

Bai 6. Giai phuong trinh: Vi—34+V5—2 222 +724+2=0

Bai 7. Giai phuong trinh: Vo +2 + 2> =32 -2 + 2 + 2

Bai 8. Gii phuong trinh: > =3 a1

Bai 9. Giai phuong trinh: &3/:1: t64+Nr—1=2>—1

Bai 10. Gii phuong trinh: {2z —9 + 22> + 3z =bzr —1 41

Bai 11. Giai phuong trinh: 43z +2 + 2v/3z — 2 = 2222 + 1

Bai 12. Giai phuong trinh: 2> — 2 — 18 + (20 + OVo +3 — 252 —1 =0

Bai 13. Giai phuong trinh: y/42%> + 5z +1 —2y2> —z +1 = 9z — 3

Bai 14. Giai phuong trinh: V22 — 11 — \22% — 162 +28 =5 —«




Bai 15.

Bai 16.

Bai 17.

Bai 18.

Bai 19.

Bai 20.

Bai 21.

Bai 22.

Bai 23.

Bai 24.

Bai 25.

Bai 26.

Bai 27.

Bai 28.

Bai 29.

Bai 30.

Bai 31.

Bai 32.

Bai 33.

Bai 34.

Bai 35.

Bai 36.

Bai 37.

Bai 38.

Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:

Giai phuong trinh:

W3z —4+z+20bx—4 =16

Yo a=Jor—1+22-3

Yr+d 422 +7+2°+824+13=0
\3/x3+x2—4+@:x+2

3/x—10+\/x—1+x2:x—|—1

x2+2x:x\/4x+1+§/3x+2

2+ +505+5 =Jr+2—37—2
x3—2x2—\/x2—2x—|—5:2 4xr+5 —br—4

bz —1 4+ +2+2° =522 +102 —13 = 0

3% — 1722 — 82+ 943z -2 —T—2 =0

V32 —2 4oz —1+2' —b52® +1222 — 150+ 3 =0

\/3$—2+\/x—|—2+x4—2x3—3x2—}—830—8:0
N3z —2 2z + 1z +2 =327 — 8z — 4

(52 — A2z — 3 — (4o — 53z —2 =2

(z+1DVz +2 —|—(m—|—6)\/m:x2+7x+12

z—3 209 —x

3Je+14+1243 z

97> — 14z +25 Nz —1-1)(2z —4)
37 +3+4V2z 1 T

20" =3z +7-3Ydx+4=0
V32 —5+23192 — 30 = 22° — 7z +11

(.2:—1)\/3:—14—\/3—3::\/5.\/3:2—23;4—2

x2—2:13:\/233+1—\/:1:2+1

3 4t —8r+4 =220 —1—a3z+1
207 + 22 — 4+ 52’ +1 =5V3 —z.

(52% + 4z + 3)\/; = (z + 3)/52” + 4z,



Bai 39. Giai phuong trinh: J3—a —|—\/x+2 =1’ + 2° —4x—4+|a:|—|—|a;—1|

3t —2 2.3z —2N2z-1+4+1

Bai 40. Giai phuong trinh: =
2 -1 2+ 42z —1)°




MOT SO PINH HUONG GIAI PT VO TI PHAN 5

I11. Gidi phuwong trinh theo phuwong phap truc cin thic va binh phwong

3. Trwong hop nghiém vo ti:

a. Nhan xét va vi du: Dé giai phuong trinh c6 nghiém 12 s6 vo ti ma khong dua vao may tinh Casio
la hét st vat va. Néu khdng nam dugc nhiéu dang khac nhau caa phwong trinh vé ti thi trong nhiing
trudng hop nhat dinh va véi nhiing cach nhét dinh chiing ta ciing mo ra nghiém hay nhan t.

» Vidul: Giai phuong trinh: \/x2 + 2z = \/31:2 +4r+1-— \/2:5 —1.

Huéng din giai:

biéu kién z > % Viét lai \/:r2 1% 42 —1= \/3332 + 4z + 1. Binh phuong hai vé ta duoc

\/acz 122422 —1 = 2% + 1 tiép tuc binh phuong hai vé ta co:

145

2

2
z4—2a:3—x2—|—2w—|—1:0<:>(x2—x—1) =0err—-zrz-1=0cz=

145

Déi chiéu vai diéu kién ta c6 nghiém caa phuong trinh 13 z = S

Loi binh:
Bai trén ta binh phuong hai 14n va dua vé phuong trinh da thic bac 4, sau d6 chuyén vé phuong trinh

bac hai. Bai nay rat may la chuyén vé binh phuong dung kha don gian. O day ta mudn nhan manh:
Phuong phap binh phuong van t6 ra hiéu qua. Ching ta c6 thé truc cin nhung kha cong kénh.

Huwéng phén tich:

V5 V15

+ Gi6i han khoang nghiém: Cho z = % thi VT = 7< VP = — cho z =1 thi

VT =V3<VP=+/8 —1,cho z = 2 thi VT = /8 < VP= /21 — /3, ... ta théy vé tréi ludn nho

hon vé phai va do léch hai vé ngay cang ting. Cho z = % thi hai vé gan bang nhau, cu thé:

V21 V55 — /8
2

VT = -~ vaVP = , nhu thé kha nang phuong trinh c¢6 nghiém kép! ( xem thém phan
4). Nghiém kép vo ti thuoc khoang (1;2) .

+ D4i voi nghiém kép hitu ti = = =, thi tir da thic bac 4 ta ¢6 thé phan tich thanh dang sau

(2 — =, )2 (ax2 + bz + c) — 0, nhung ddi véi nghiém vo ti ta khdng phan tich thanh dang trén., ma

thanh dang (a:zc2 + bz + c)z = 0 (la do cac hé sb déu la s6 nguyén).

Tur @6 ta manh dan binh phuong va c6 cach giai nhu trén.

» Vi du 2: Giai phuong trinh: 27 +2 = \22 + 1 + /62 + 5 .



Huwong dan: (Pa giai trong phan 4)

4($—|—1)

NN +1:>\/6x+5—\/29c+1=2(*).T1‘J:déy
T — X

biéu kién xz—%. PT = 22 +2=

ta c6 didu kién 6z +5 >2 = ¢ > —%.Tfr (*) kéthop V62 +5 + 2z +1 = 22 + 2suy ra:

\/6x+5:waJﬂiaf—2x—1:0.GiéiraIéynghiém x=1+\/§.

Loi binh:

Trong vi du trén thi nghiém z =1 + \/5 xuit hién sau khi giai phuong trinh ma khong phai ta di
Kién trudc (doan trude), nghia 1a xuat hién sau phuong phéap giai: ¢d thé xuat hién nghiém hitu ti hodc
nghiém v ti, phu thudc phuong trinh cubi:«/6z + 5 = z + 2. Ddi véi nhiéu bai toan thi phuong

phép nay khong thanh cong, chang han nhu phuong trinh: z + 1= (22 + 1)y2 ++z +1 . Pay la
nhitng bai toan kho néu khdng st dung may tinh Casio. Trudc hét ta giai lai vi du 2 theo céc céch
sau:

Cach 2:

Piéu kién z > —1 /2. Binh phuong hai vé va rat gon ta c6 phuong trinh:

2 —1= \/256+1\/6:c+5.£)éndéytacédiéu kien z* 2%, két hop z > —% suy ra z 2%.
Binh phwong hai vé lan niravardt gontacod z' — 42> —4z —1=0 < (xZ — 2z — 1) <x + 1)2 =0

. 2 . X
(vi ng):>:c2—2x—1:0:>x:1+\/§.Véyphu0’ngtrinhcélnghlém Iax:1+\/§.

Céch 3: Didu kién z > —%. Xét @ €

(2x+1—\/2x+1)+(1—\/6x+5):\/2x+1(\/2x+1—1)+(1—\/6x+5)§0+1—\/§<0

Do d6 phuong trinh khong ¢6 nghiém trén D . Xét z € (0; +oo> = F khi do ta co:

PT@(:L’+2— 6x+5)+(z—\/2x+1):0

—l;o}:D thi:
2

1 1
+
T+24+V6x+5 x++2x+1

:><x2—2x—1) — 0=’ -2 —1=0=z=1+2cE.

Lai binh:
Déi vai phuong trinh twong ddi don gian & trén thi con nhiéu cach giai khac, nhung ta ding & céc
cach giai da trinh bay bai vi ta muon nhan manh la: Cac cach ma chiing ta da giai déu dya vao nhan

tir chung &* — 2 —1 = 0 va duoge suy nguoe tir z = 1+ 2 = (2 — 1) =2.



Nhan xét 1:

Trong nhiéu truong hop: ching ta c6 thé giai duoc phuong trinh dua trén viéc doan dugc nhan tu
hay mot nghiém v ti caa phuong trinh, du doan cua ta twong ddi chuan thi mang lai hiéu qua cao.

+ Trieéc hét ta gidi han hay dir dodn khodng nghiém z € (a;ﬂ)

+ Viéc tinh gia trj trung binh cua cac khodng nghiém sé gitp ta thudn loi hon @é mo ra nhan tir theo
dinh Iy Viet dao: z° — Sz + P = 0.

+ Phwong phdp binh phirong mét bwéc hodc binh phwong hai lan van té ra hiéu qud.

» Vi du 3: Giai phuong trinh: v2z — 322 + 38 — z* + 52 + 6 = \/z + 4.
Huwéng phan tich:

2 —32x° +38>0

Ao 1—+/11 1+ 11
biéu kién: {2 +52+6>0 <o z€ 75;—3 U —2;+T5 .
z+4>0
Cho z = 1_% thi VT < VP, cho x = —3 thi VT > VP nén phuong trinh c6 1 nghiém thugc
%;—3 .Cho z = —2;—1;0;1 thi VT > VP, cho z = 2;z = % thi VT < VP nén

phuong trinh c6 1 nghiém thugc (1;2) .

Vibt lai phuong trinh v2z — 327 + 38 = yJ2? + 52 + 6 +/z + 4 binh phuong hai vé ta c6:

—22° —2x +14 = \/a:2 4 52 + 6z + 4 tiép tuc binh phuong hai vé va thu gon ta cd
Az +72* — 612% — 822 + 172 = 0. Gid st mat nghiém 1a z, ~ 1,5 € (1;2) va mét nghiém lién hop

Véi né nhung bilogi la z, ~ —3,5 € (—4;— 3) suyra x, + 1z, ~ —2;1,7, ~ —5 mata déyla

172 = (—4).(—43) nén nhan tir 12 2* + 2z — 4 = 0. Két qua:
Azt £ 720 — 612 — 820+ 172 =0 < <x2 +2x—4)(4a:2 —a:—43) —0

Sr=—-1++bzr= # Déi chiéu diéu kién ta dugc phuong trinh c6 hai nghiém:

Tr =

a1
Loi binh:

Khi so sanh gia tri dé xac dinh khoang nghiém ta gap van dé s6 vo ti = = cong kénh, néu

1£+/115
3

ctr thay vao phuong trinh ma tinh thi kho khan 16n, tuy nhién ta khéng can thay truc tiép vi mot can
bang 0 va vé trai am.




» Vidu4: Giai phuong trinh: v4z? + 24z + 35 — \Ja? + 3z +2 = a* + 7z +12 (4)

Huwoéng dan: PK z € (—oo;—4] U —g;—Q U [—1;—|—oo).

Thu cacgidtritai z = —5,2 = —4,2 = —1,2z = 0,2z = 1 khong thoa mén.

Du doan nghiém thuoc khoang —g;—2 . Viét lai phuong trinh:

\/4[E2 +24x + 35 = \/:Jc2 +3z+2+ \/x2 + 72 + 12 binh phuong hai vé ta co:

22" + 14z + 21 = 2\/x2 + 3z + 2\/.%’2 + 7z + 12 . Dén day ta binh phuong 1an nira thi s& thu dugc
phuong trinh bac 3 va hy vong phuong trinh c6 mét nghiém hiru ti (loai), hai nghiém vo ti ma trong
d6 c6 nghiém chlng ta can.

Az +562° + 28022 + 588z + 441 = 4(3:2 + 3¢+ 2) (mQ + 7T+ 12)

& 162" +1402” + 3882 + 345 = 0 > (22 + 5)(8:[;2 + 50z + 69) -0

) —25j:\/_

@ =—s.a= . Déthiy :—g khong 1a nghiém vi VT (4) < 0 < VP(4).
Vay phuong trinh ¢6 1 nghiém la z = _25+\/%

Loi binh:

o dai khoang nghiem —2 — [—g] . % I kha nhé, nghiem c6 dang o = £ ig‘/; ~ _%

» Vi du 5: Giai phuong trinh: \/91:2 —29z 411 = 2\/%2 —3z + \/z2 — 3z + 2.

Huwéng phan tich: Didu kién z > 3. Véi z =3 taco VT > VP, véi z = 4 tacd VT < VP va do d6
du doan phuong trinh c¢6 nghiém duy nhét z € (3; 4). Binh phuong hai vé ta duoc:

Ag® — 14z + 9 = 4o — 3z\/z* — 3z + 2, binh phuong 1 nixa ta cé:
162" — 9247 + 1562 — 81 = 0 < (2 — 3)(8902 — 34g + 27) =0

17+x/_

Giai ra ta c6 nghiém can tim cta phuong trinh 13 z
Loi binh:

Nhan xét dugc 162° — 922” + 156z — 81 = 0 khdng c6 nghiém am, nghia 1a it nhat con c6 mot
nghi¢m z, € (1;2) lién hop véi o, € (3;4) vagiasit z, ~ 3,5z, ~ 15 = 2, + 3, ~ 43,7, ~ 5,25

[ ]

Kéthop 16 = 2.8;— 81 = —3.27 = % ~ 5 la hop ly dé phan tich nhan tir 82° — 34z + 27.

» Vi du 6: Giai phuong trinh: 2vz% + 3z + 3 + 2 + 1 = \/92% + 23z + 19.



Huwéng phan tich:
Diéu kién 12 z € R . Binh phuong hai vé ta c6: 42> + 97 + 6 = 4(:1; + 1)\/952 + 3z +3 ().

Taco 42> + 9z 4+ 6 > 0,Vz € R nén dé « la nghiém thi tr (1) taphaicé z +1> 0=z > —1

+Néu > 0 thi 42” + 92+ 6 < 42° + 10z + 6 = 2(z +1)(2z + 3) (*)

Mit khac 2z + 3 < 242”4+ 32+ 3 < 9 < 12 (**) nén két hop (*) suy ra (1) vo nghiém.
+ Do d6 ta phai c6 z € (—1; 0). Néu ta binh phuong thi xuét hién nghiém am tha hai, ta co:
(1) = (42* + 92 +6) =16(a* + 22+ 1)(2* + 32+ 3) ().

Cho z = -2 thi VT = VP nén z = —2 la nghiém, véi x = —1,5 thi VT < VP, véi x = —1 thi

3
VT > VP nén phuong trinh c6 thém nghiém z € —5;—1].
o 1 5 7 5 .. 9
Giastr z, = —E,xg = _Z:> S = —Z;P :§ nén kha nang 8z° + 142z +5=0.

Tachly 16.3—6> =12 =2.6 SuyraP:gnhuthé 82 + Sz +6=0.

Tacé (2)<:>8x3+31a:2+36x+12:0<:><:1:+2)(8x2—|—15a:+6):0

—15+ /33

. So sanh diéu kién ta lay nghiém z = T

—15 £33
:>$:—2,.T:T

Loi binh:

Sau khi binh phuong thi phuong trinh ¢6 nghiém z = —2, ngoai ra phuong trinh trd thanh bac 3 nén
khé& dé dang. Mt khac ta ciing c6 thé giai (1) theo phuwong phap dwa vé dang tich nhu trong phan 3.
Luuyl:

Trong qué trinh do khoang nghiém ma ta phat hién phuong trinh c6 nghiém nguyén thi ta van binh
phuong hay truc can, bai toan s& d& hon va tién hanh giai binh thuong.

> Vi du 7: Gidi phuong trinh: o° — 32* +24/(x +2) 6z =0,

Huwéng phan tich:
biéukién z > —2.Véi z = —2 tacd VT < VP, véi z = —1 tacdé VT > VP do d6 du doan phuong

trinh ¢6 nghiem = € (—2—1). Véi x = 0;1 thi VT > VP, o =2 la mot nghiém, véi = = 3;4;5... ta

c6 VT > VP nén z = 2 la nghiém kép. O day ta lya chon tryc can:

PT<:>(:L'3—3x2+4)+2[ <x+2)3 —395—2]:0.V(’)’i z = —1 khong thoa mén



3 2 5 2’ =32 +4 =0 (a)
:><£L‘ —3x +4)1+ =0«

(2] +30+2 (¢+2) +3c+2=-2(b)

+Gidi @) & (¢-2) (z4+1)=0s2s=22=1.

4 4
. : 2<zr< —= —2<r< ——
+ Giai (b): & <x+2)3:—3x—4<:> =T 3 & ==

2* — 322 — 122 -8 =0 (:1:—}—1)(:172—4:5—8):0

Sr=2-— 2\/5. So sanh cac diéu kién ta c6 nghiém phuong trinh 13 z = 2,2 = 2 — 2\/5.

» Vi du 8: Giai phuong trinh: \/5902 + 4z — 2 — 3z — 18 = 5.

Huwéng phéan tich:
Pidukién = > 6. Vi = 6;7 taco VT > VP, véi z = 8 tacd VT < VP do d6 du doan phuong

trinh c6 nghiém z € (7;8), ngoai ra « = 9 l1a mot nghiém. Chuyén vé binh phuong ta duoc:
2% + 162 +9 = a5z + 4 < 22° — 192 + 9 = 5x(\/5x+4 —7)

25:1:(x—9) r="9

T aiait (2:6—1)(\/5:6—1—4—#7):2533 (*)

& (z-9)(22-1)

Gidi (*) < (20— 1)vhz +4 =113+ 7 = 42° — 252" — 332 —9 =0

= (43: + 3)(9@2 —Tx — 3) =0=z= % (Loai cac nghiém am).
Vay phuong trinh ¢6 hai nghiém la z = 9,z = 72—@

» Vi du 9: Giai phuong trinh: y/52% + 142 + 9 — V2% — 2 — 20 = 5z + 1.
Huwéng dan:
Pidu kién = > 5. Vi z = 5;6 taco VT > VP, véi z = 7 tacd VT < VP do d6 du doan phuong

trinh c6 nghiém z € (6;7), ngoai ra z = 8 1a mot nghiém. Chuyén vé binh phuong ta duoc:

20> — 51 +2 = 5\/(:1:2 —T— 20)(3: + 1) . Binh phuong 1an nita va rit gon thanh

da' — 452" + 332" + 5052 + 504 = 0 & (2 — 8)(4333 —132% — Tl — 63) -0

1 (Loai cac nghiém am).

<:>(I_8><4x+7)($2_5x_9>:0:>:1::8,x:5+2 6



Vay phuong trinh ¢6 hai nghiém la: z = 8,z =

5+ 61
2
L i binh:

Qua cac vi du 7, vi du 8, vi du 9 ta thiy c6 thé lva chon phuong phap binh phuong hai budc dua vé
bac 4 hay binh phuwong mot budc va truc can nhu luu ¥ dd néu. Ngoai ra ta ciing c6 thé sir dung
phuong phap "Kim thién thoat xac" & sau.

» Vi du 10: Giai phuong trinh: \/3(92° — 20z + 9) = 262 — 11z + 3 — Vo — 2.

Huwéng phéan tich:
Piéukién z > 2. Vi 2 =2 taco VT < VP, véi z = 3 tacé VT > VP va do d6 du doan phuong
trinh ¢6 nghiém duy nhat z € (2;3) . Binh phuong hai vé ta duoc:

—32° + 172 —17 = 4\/6:E2 —1lz + 3\/x — 2. Tiép tuc binh phuong hai vé 1an nita ta c6
9z —1982" + 7592” — 978z + 385 = 0. Pén ddy ta thiy phuong trinh xuét hién thém nghiém
thir hai = € (0;1) vatinh o, + 2, ~ 2,5+ 0,5 =3; 2,2, ~ 1,25 ngoai ra 385 = 5.7.11 do do du

dodn nhan tir 13 32° — 9z + 5 = 0 vakétqua PT < (33:2 — 9z +5)(32” = 572 +77) = 0.

94121
6

Giai ra ta c6 nghiém can tim cta phuong trinh 1 z =

L i binh: Ta ¢6 thé binh phwong va sau d6 truc cin nhung kha dai dong, chang han:

3% — 172 4+ 17 + 462% — 11z + 3z —2 = 0

<:>(3:E2—9a:+5)+4

\/6x2—11x+3\/x—2—2x+3)20 (VoI x> 2)

(62* — 112 +3)(z —2) — (20— 3)

& (307 =9z +5) + 4 —0 (V6i z>2)
\/6x2—1133+3\/33—2 + 2z —3
4(2z - 3) _
& (307 — 9z +5)[1+ — 0 (V6i z>2)
62 — 11z + 3V —2 +22—3

Viz>2)=32"-92+5=0=2= . (Xem thém vé PP "Kim thién thoét xac" & sau)

9++/21
6

» Vi du 11: Giai phuong trinh: V2% + 2 — 6 + 3y — 1 — \/32% — 62 + 19 = 0.
Huwéng phan tich:
pidukién z € D = [2;+oo). Cho z € D chay thi phuong trinh d6i dau hai lan va ta doan duoc

phuong trinh c6 hai nghi¢m z, € (2;3) va r, € (20;21). Giastr z, = 2,5;z, = 20,5 thitaco



T, +x,=2317 = 51. Chuyén vé thanh \/3x2—6w—|—19:\/x2+x—6+3\/x—1. Binh

771772

phuong hai vé taco z° — 8z 417 = 3\/372 Lo -6z —1.Taco 17> —9.6 = 235 = 5.47 nén du
doan nhan tir 1a 2> — 23z 4 47 = 0. Tiép tuc binh phuong hai vé ta duoc:

ot —9250° 4+ 9822 — 209z + 235 = 0 < (:ﬁ —2355—1—47)(3:2 —2:13+5) —0

& 1° — 23z + 47 = 0. Giai ra ta c6 nghiém can tim cua phuong trinh 1a z =

23 £+341 _
2

Luu v 2: (Phuong phap "Kim thién thoat xac")

Déi véi cac tam thire ¢6 hai nghiém nhu 2° + z — 6 ta trao d6i nghiém vaoi biéu thirc khac

\/x2 +x —6\/:U —-1= \/1:2 + 2z —3\/:1: — 2 vata c6 phuong trinh:

2* — 8 +17 = 3ya? + 22 — 3z — 2 chiaca hai vé cho ° + 22 —3 > 0,¥z > 2 ta duoc

_10(96—2):3 Nz —2 Dt Nz —2
?4+20-3 Py -3  JiP+2w-3

Jo—2

Y 42 -3=250-50= 4’ — 20 +47 =0 g = 2TV

1
5  a*4+22-3 2

Phuong phap "Kim thién thoat xac" & trén c6 thé &p dung voi da thirc bac cao hon.

1 =t>0tacd 1—10t> = 3t suyra

t =

» Vidu 12: Giai phuong trinh: 2\/:5 +1+ \/3932 +5r—2 = \/18:1:2 + 18z — 5.

Huwéng dan "Kim thién thoat xac":

Piéu kién z > % Binh phuong hai vé ta ¢: 152> + 9z — 7 = 4\/:E + 1\/3:62 +5x —2 (*).

-9+ /501
30

Vit lai \z + 14/32° + 52 — 2 = +Jz + 24327 + 22 — 1 va chia ca hai

9+ 501

vé cua (*) cho 32° 4+ 2z —1> 0,Vz Z_T ta co

(Fos-— P2y T2 g T2y gthics 5t —at
3z +2z—1 3z +2z—1 3z +2z—1
2 -1+
T I R SR £ 1
3z° 4+ 2z —1 6

—1+4/37
6

biéu kién z >

Déi chiéu diéu kién ta c6 nghiém can tim cia phuong trinh 14 z =

Luuy 3:
Trong qué trinh do khoang nghiém ma ta phat hién phuong trinh vo nghiém thi ta van tién hanh giai
binh thuong.bang phuong phap binh phwong hay truc cin.



» Vi du 13; Giai phuong trinh: v22% — 3z — 2 = y/182% + 162 — 39 — 53z — 1.
Huwéng phan tich:
20> —32x—2>0

Diéu kién {182 + 162 —39 >0 =z >2.Khicho z = 2,z = 3,z = 4,... tacd VT < VP nén kha
z—1>0

ning phuong trinh v6 nghiém. Viét lai: v22? — 3z — 2 + 5z — 1 = y/182% + 162 — 39

Binh phuong hai vé ta c6: 5v22% — 3z — 2z — 1 = 82> — 30 — 6.

Tiép tuc binh phuong hai vé: 25 (29;2 — 3z — 2)(9; —1) = 642" — 482" — 872" + 363 + 36 (*)

Cho z = —% tacd VT < VP, cho z =0 tacoé VT > VP nén (*) c6 nghiém thudc [—%;0] va nghiém

nay bj loai. Cho = =1 taco VT < VP nén (*) co nghi¢m (0;1) ciing bj loai.

xle

1 . .
_E;O] =z ~-04vaz, € (0;1) =z, ~0,8nén z +z, ~ 0,5z, ~—-0,5

(*) < 642" — 982" + 382 + 11z — 14 = 0 (**). Céc ti 56 sinh ra tir —é—i N —;_‘; - —% 12 gan

dung nhat. Két qua Ia:

(**)<:>(2x2—2:1:—1—1)(32552—17x—14):0<:>32x2—17x—14:0<:>x:w
64

ca hai nghiém déu loai. Vay phuong trinh da cho vé nghiém.

Nhén xet 2:

Ta c6 thé sir dung phuong phap truc cin truc tiép, binh phwong mét 1an hay hai lan, dit an phu, ...
nhung nghiém v ti ta can cudi cing dan dén nghiém cua phuong trinh bac hai: az® + bz + ¢ = 0.
Nhin chung ta thuong gap cac hé sé a,b,c € Z va dic biét ta ludn chuyén vé duoc a € N .

Phuong trinh trén xem nhu giao diém cua Parabol y = az® + bz + ¢ Vai truc hoanh. RS rang khi
cang lon thi khoang cach gitra hai nghiém d = |x2 — $1| cang bé, nguoc lai khi @ = 1 thi Parabol c6

xu hudng nhu "mot cai chao", nghiala d = |:1:2 — :1:1| cang lon.

Goi (a;8), (a';3") 1a cac khodng hitu ti gdn ding nhdt dé phiwong trinh f(x) =0 déi ddu.

+ Néu khodng cach d = a'+ 8'— a.— 3 > 5 thi nghiém c6 dang x:pi\/;,pez,qu* va co
a+ B+ a'+ B! d
p B \/;%

thé ldy gan ding p ~
yd g p 1 1

a+pB+a'+p!
4

p'i\/;.

+ Néu tinh gan diing p ~ 5

1 - d
= i?ig hay twong ty thi \/; %§:> T =




» Vidu 14: Giai phuong trinh: (z° — 6z + 11)\2* — 2 +1 = 2(z” — 4z + T)Wx — 2

Huwéng phéan tich:
Piéu kign = >2.Voi z =2 thi VT > VP, véi z = 3 thi VT < VP, véi = = 4;5;6;7;thi VT < VP,
voi z = 8 thi VT > VP do d6 ta doan phuong trinh ¢6 hai nghi¢ém =z, € (2;3), T, € (7;8) .
2+3+7+38 5 Vé\/;% T+8-2-3

4
nén nhan tir doan 1a z> — 10z +19 = 0.

Tinh gan dung: p ~ =25=¢q=6 :>117:5:i:\/g

Néu binh phuong hai vé s& ddn dén phuong trinh bac 5, & day ta str dung phuong phap truc cin va
lam nhu sau:

Nhan ca hai vé véi 3 ta co: 3(z” — 6z + 11)Wa* —z +1 = 2(z® — 42 + TNz — 18

& [3(3:2 — 6z +11) — 2(a? —4$+7)}\/£L‘2 —z+1=2z" —4x—|—7)(\/9x—18 —\/x2 —:1:+1)

@($2_10x+19) ,—$2_$+1:_2(x2_4a;+7)(;p2_10x+19>

J9z — 18 +\/x2—x+1

& (o — 100 +19)V2* — 2+ 1+ 2(a” 4z 17) —0

\/9x—18+\/:v2—a:+1

o2 102 4+19=0 < 2 =5+ /6 (théa man didu kién)
Vay nghiém can tim cta phuong trinh 1a z = 5 + V6.
Loi binh:

Néu ndi ta "nham nghiém vo ti" thi qua xao nhung "mo ra nghiém vo ti" trong ddi chuan day!

‘ 1 \
Trové vidull: o, € |22 o, €| 25521| . Tinh gin ding: p ~ 2200 F20 12 _ 23
2 2 4 2
o5 23341
\/;%2@5”12 2572 185 g =341 = === nhantic o — 23z +47 = 0.

» Vi du 15: Gidi phuong trinh: 2(z” — 3z + 2) = 3vz* + 8.
Huwéng phan tich:

Diéu kién: z > —2. Cho x =-2; -1; 0; 1; 2; ... thi phuong trinh ddi ddu hai 1an trong khoang (-1; 0) va
(6; 7) nén phuong trinh ¢ hai nghiém trai dau.

Tinh gan dung: p%%:iﬁ Vé\/;m$:3,5:>q:13 :>3::3j:\/ﬁ nén nhan
tirdoanla 2* — 6z —4 = 0.

Binh phuong hai vé ta ¢d: 4z* — 332° + 522° — 482 —56 = 0.



. ) ) ) r=3++13
Vi taduoe (2° — 62— 4)(42” — 9z +14) =0 2* 6z —4 =0 & .
r=3—-+~13
» Vi du 16: Giai phuong trinh: 3z* + 6x — 4 = (2° + 4)\22 + 4 .
Huwéng phan tich:

Bai nay c6 thé c6 cach nhan dang khéc, tuy nhién ta thir mo nghiém va tim céach giai xem?

Diéu kién = >

32" +62—4>0 —
z z = _3+—\/£.Chox:1;x:2;$:3taCéVT<VP
20 +4>0 3

Cho z = % ta c6 VT > VP nén du dodn phuong trinh c6 nghi¢m don duy nhat =, € [3;%] . DPé tim

nghiém am liéen hop ta viét lai (x” + 4)2 (22 +4) - (32° + 62— 4)2 — 0 Vi z = —% la mot

nghi¢ém, cho z = —1 taco VT > 0 nén nghi¢m z, € —%;—1].
Tinhp%3+3’5_1’5_1zlvé\/;z3’5+3+1’5+1:2,25:>q:5nhu’thédu’doén

4 4
nghiém 12 z = 1+ /5 vanhantirla 2% — 2z — 4 = 0.

Huoéng dan giai:

. 32 +6x—4>0 _a
biéu kién v ’ - szﬂ.
2r+4>0 3

Binh phuong hai vé ta co: 9z + 362° +122° — 48z + 16 = (z* + 82” +16) (2 + 4)

<:>2x5—5x4—20x3+20$2+8O$—|—48:O<:>(332—2x—4)2(2$+3)20 Wi z>0)
= —-2r—4=0 :>m:1+\/g.

Vay phuong trinh c6 mét nghiém z = 1+\/g.

Loi binh:

Vi da biét nhan tir nén chang ta cit manh dan binh phwong dé khir can béc hai! Sau ddy
ching ta sé xét thém vi du va truc can.

» Vidu17: Giai phuong trinh: 42> — 7z + 3 = (29[;2 — 4z + 1) N2z —1.

Huwéng phan tich:

Bai nay c6 thé cd cach nhan dang khéc, tuy nhién ta thar md nghiém va tim cach giai xem?
Cho z =1,z =22 =3 tacOVT >VP.Cho z = % ta cO VT < VP nén dy doan phuong trinh ¢6

nghiém duy nhét = €

3;1] . D& tim nghiém lién hop =, ta viét lai thanh:
2



(4x2—7x+3>2—<2m2—4x+1)2<2x—1>:O.Ch0JU:% thi VT >0, cho 2 = 1 thi VT <0 do

dénghiém%e%;1.Tl'nhpz3+3’51_0’5+1:2va\/;z3’5+34_0’5_1:1,3
=2 > 2=2+~2.Nhantula 2> — 4z +2 =0,
Hudéng dan giai:
Diéu kién: |(4$27$+3)(2x24x+1)>0:>xeD 1;2%_\/5 U[3;+oo>.
22 —1>0 2

Lay (2x2—4x—|—1)(:1:—1) trir di mdi vé ta c6 phuong trinh:
2:1:3—10:1;2+12x—4:(2x2—4x+1)(m—1—\/21’—1)

. . (2 =42 +2)=0
<:>(:c2—4x+2)(2x—2):(2$ 4:8;1)\(/:; TcH)@z , (2$2—4$+1) (*)

— _|_ — — —
' ' (33 ) z—14++~N22x—1
2_
Taco (22 —2) = (Qx 4“1) & (22 —2)V2z —1 = —1 (Vo nghigm i z € D).
z—1++2z—1

Do d6 (*) < z* — 4z 4+ 2 = 0 giai ra lay nghiém =242

> Vidu 18: Giai phuong trinh: z +1 + 2’ + 4z +3 =(z +2)° (2 € R).
Huwéng phan tich:

Diéu kién z > —1. Néu dé ba can dé truc can hay danh gia thi phuc tap nén binh phwong hai vé va
thu gon tac: 2(z +1)yz +3 = 2° +52° + 7o + 4.

Tai = —1thi VT < VP, tai z =0 thi VT < VP, tai z = 1thi VT < VP ... va ca hai vé ngay cang
I6n. Nhu thé ta doan phuong trinh c6 nghiém duy nhat z € (—1; O) (nghiém kép).
Chuyén vé 1an nira ta c6 2(:13 + 1>\/:v +3— (x3 + 52" + Tz + 4) =0.Cho z =—-3 tacd VT =-1,

cho z = —2 tacd VT = - 4 nhu thé c6 thém diém tiép xdc lién hop 12 z € (—3; — 2).

. 3%+

-3-2-0-1 -3 | —1+3+2
=—"va N——=2=q¢=5Nnenzx
4 2 \/; 2 1 2

Tinh p =~

Nhantirla z° + 3z +1= 0.
Huwéng dan giai:

Piéu kién z > —1. Binh phuong hai vé va thu gon: 2(3: + 1>\/x +3=2"+52° + 7z + 4.



2(z +1)

432 +x)+2 +1( +2— +3)=0<:> +3z+ 1)z + =0.
(x ! ‘r) <x )x ) <I ' >x T+2+z+3
2 —
$+3a:2+(1—f) ) Tac 2(z +1) 0 i 1< 5 <0)
& T+ .Taco z + =0(voi —1 <z <
T+ =0 rT+2++xr+3
x+2+\/m

= 4 dr+2= agyr+3 =2 72 L1722 + 162 +4=0

:><:c2+3x+1)(x+2)2:0:>x2+31:+1:()(**).

Tir (%) va (%) tadeu ¢ o + 3¢ +1 = 0 gidi ra lay nghiem = — _3+J3

» Vidu 19: Giai phuong trinh: 42> + 2+ 6 = 42 —2 + Tz + 1.
HUONG PHAN TIiCH
Véi ¢ = —1 thi VT > VP, v6i 2 = 0 thi VT < VP nén phuong trinh c6 nghiém =, € (—1;0) nhu thé

ta doan phuong trinh bac hai con c6 nghi¢m lién hop z, > 0 nhung bi loai. Pé chinh x4c hon ta thir

tai * = 3 thi VT > VP nén z, ¢ . Dé doan z, > 0 taviet lai thanh:

1
2

2 5
(\/4x2+x+6—7\/@"+1) —(4x—2)2:0vavéi v =2 thi VT >0, véi o = thi VT <0 nén

phuong trinh nay c6 nghiém z, € 2;3].
Tinhpz2+2’5_0’5_0:1vé\/;z2’5+2—2H)’5+0:2,5:>q:7nhu:thédudoén
nghiém |ax:2i2‘/; vanhantrla 42> — 8z —3=0.

Huwoéng dan 1:
Diéu kign z > —1. Binh phuong hai vé va thu gon = 122" + 32z +47 +28(22 — 1)z +1 =0

Déthdy z >1/2 khong langhiémnéntacod —1 < z < 1/2. Mat khéc trs vé phuong trinh dau

PT#(\/4:U2+:U+6—3 I+1)+2(1—2x—2 :1:+1)=0

1 N _

2
VA 4246 +3Jr 11 1-20+ 2z +1

=

2

= (4382 — 8 — 3)

= 42 — 8z — 3 = 0 giai ra lay nghiém z =




Huwdéng dan 2:

Pit Vz +1=1¢>0= 2 =1t>—1, khi d6 ta c6 phuong trinh:
VAt =7 + 9 = 4¢? +7t—620:>t2_7+T ”%.Binhphumghaivétacé

AP — T +9 = 161" + 56t + t* — 84t + 36 = 12t* + 56t° + 8> — 84t +27 =0

:>(2t2+2t—3)(6t2+22t—9)=0;»t:_1:5ﬁ,t=_11i5ﬁ.

6

Déi chiéu diéu kién ta lay ¢ =

—14+47 27
— ==
2 2
Loi binh:
Khi da1ap luan —1 <z <1/2 thi = 122” + 322 + 47 = 14(2 — 4z)/z + 1 tiép tuc binh phuong

dé dua vé bac 4, chic chin c6 nhan tir 13 42> — 82 — 3. Pay la bai toan kho, cac ban thir tim cach
giai khac xem d¢ phuc tap thé nao ?

Binh phwong dé mé réng tdp xdc dinh nhiéu khi rdt can thiét dé giai!

» Vidu 20: Giai phwong trinh: V1022 =500 — 3 = 222 =50+ 2 — 3z — 5.

Huwéng phan tich:

. Binh phuong hai vé& —42” 4+ 27z — 20 = 3y22> — 52 + 23z — 5 (*).

27 + 409
8

biéu kién z > %

25 + V655
10

Piéu kién <z < . Tiép tuc binh phuong ta duoc:

165" — 2342° 4+ 10242° — 13237 4 490 = 0 (**).

Dén day ta thdy van d& vuéng méc 13 phan tich da thirc bac 4 thanh nhan tir. D4i véi bai toan doc lap
nhu phuong trinh (**) thi qua nhién 1a kho, tuy nhién trong bai todn nay thi (**) la phuong trinh hé

qué caa (*) nén ta chd y viét nhu sau: (—4@«2 1+ 272 — 20)2 - 9(2352 — 5z + 2)(a: ~5)=0

Phuong trinh (*) ¢6 nghiém z, € (5;6); nhung phuong trinh (**) ¢6 thém nghiém z, €

1 R
—;1] nén ta
2

5+6+05+1 Va\/;% 54+6-0,5—1
4 2
la 22° — 12z + 7 (va két hop 490 chia cho 7 1a dep) két qua la:

6+22
2

suyra p ~ = 4,5 = q = 22 do d6 ta doan nhan tir

(**) & (22" =122+ 7)(82” — 692 + 70) = 0. Pap s: = =

L&i binh:

Trén day 1a bai kho vi phuong trinh bac 4 ¢6 cac hé sb 16n, doi hoi tinh kién tri. Hon nira nghiém bi
kep trén doan vo ti cong kénh, tuy nhién sau khi binh phuong dé khir can thi ta mo rong doan thém
mot ti & duoc doan hitu ti va tir d6 du doan nhan tir d& hon. Xem thém PP "Kim thién thoat xac".



» Vi du 21: Giai phuong trinh: 22> + 8z + 8 + (:& — 4z — 1) V92 +8 = (2 + )72 +3

Phan tich:
Cho z=0taco VT >VP,cho z = % ta c6 VT < VP nén phuong trinh c6 nghiém z, € 0;%].
Cho z =2 tacO VT < VP, cho z = 3 tacéd VT > VP nén phuong trinh c6 nghiém z, € (2;3).
Tioh = 258505 8y 2800 Ly g5y 3D

2* — 3z +1 = 0. Nhiém vu bay gio Ia truc cin thirc dé tao ra nhan tu.

Ta co: 2x2+8x+8+(x2—4x—1)\/9x—|—8 = (z+1)V7z +3
@xQ+5x—|—6+(fv2—3x—|—1—:v—2)\/9:v+8 +2’ +32+2— (2 +1)VTz+3 =0

<:>(a:2—33:+1)\/9x+8+<x+2)(x—|—3— 9x+8)+(x+1)(x+2— 73:—1—3):0

J9z 18 + v 2 + vl
T+3+NV9r+8 x+2+7x+3

3++5

2

» Vi du 22: Giii phwong trinh: 2° —2° — 4+ 3 = 4z + 3 +262 +6.
Phén tich:

(:)(x2—3x+1)

:O(Bsz—%)

& 1’ — 3z + 1= 0 giai rata cé hai nghiém can tim 1a z =

Cho z = —% thi VT > VP, cho = = 0 thi VT < VP nén phuong trinh ¢6 nghiém z, €

—3;0].
4
Cho z =2 thiVT <VP, cho z = 3 tacé VT > VP nén phuong trinh c6 nghiém z, € (2; 3).

2432075 |\ J7 o 253075
4 4
z* — 2z —2 = 0. Nhiém vu bay gio 12 truc can thirc dé tao ra nhan tu.

Tinh p ~ ~15=¢g=3 = z=1++/3 nhantrla

Taco: 2° —2° — 2+ 3 =4z + 3 + 262 + 6

<:>(a:3—a:2—43:—2)+(:c+1—\/4x+3)+2(a:+2— 6x+6)=0

z+1+

(:)(x2—2x—2>

=0 (ViDKl’Z—%)

1 2
+
r+1++42+3 2+2++62+6

& 1’ — 2z —2 = 0 giai rata cd hai nghiém can tim |éx:1:|:\/§.



2

> Vi du 23: Giai phuong trinh: (z +2)v4z + 3 + (z + 1){/6z + 4 = 2(z + 1)

Phan tich:

Cho z = —% thi VT > VP, cho = = 0 thi VT < VP nén phuong trinh ¢6 nghiém z, €

—E;O].
4
Cho z =2 thiVT <VP, cho z = 3 tacé VT > VP nén phuong trinh c6 nghiém z, € (2; 3).

~15=¢q=3 = z=1++3 nhantila

Tinhp%2+34_0’75zlvé\/;%2+3IO’75

z* — 2z —2 = 0. Nhiém vu bay gid |12 truc can thirc dé tao ra nhan tu.
Taco (x+2) 4o+ 3 +<x+1)\3/6x+4 :2(x+1)2 — 2> + 42 42
<:)(a:+1)(a:—\3/6:13+4)+(:U+2>(a:+1—\/4a:+3):0

<x+1)($3—6m—4) ($+2)(x2—2x—2>

& + —0 (v6i 2> )

132+$\3/6:E+4+#(633+4>2 T+1+4z+3 4
& (a* —20 -2 [+ 1)z +2) - (2+2) —0 (Vi z>—3)
:c2+x\3/6x—|—4—|—§/<6:1:—|—4)2 T+1+4z+3 4

& ¢’ — 2z —2 = 0 giai rata cd hai nghiém can tim |éx:1:|:\/§.

» Vi du 24: Giai phuong trinh: 2 —dz 14Nt —z =i~z +yr+1, z€R.
Phan tich:

Cho z = —1 thi VT > VP, cho z = 0 thi VT < VP nén phuong trinh ¢6 nghiém z, € (—1;0). Cho

r =2 thiVT <VP,cho z = g thi VT > VP nén phuong trinh ¢6 nghiém z, € 2;% .

Tinh gan ding p =~ ~14=¢q=2.Nhuthéta

~1 242 2+4+25+1
+0+4 +,5:0’88%1;\/;%+++

4
doan nghiém z =14+ +/2 nhant la 2° — 22 — 1 = 0. Bay gio phan tich thanh nhan tu:
PT@($3—5x—2)+(\/x2—x—\/x+1 + $+1—\/x3—x)20
<:>(3:3—5x—2)+(\/m2—x—\/x+1)+\/x—|—1(\/x+1—\/x2—x)zO
:>(:U2—21:—1):L‘+2+ L — vl =0 (*).
\/x2—33+\/:v+1 \/£2—m+\/m+1




1 . vz +1 B Nt —x

Voi z+1+ >0val- =
\/x2—:1:+\/x+1 \/x2—x+\/x+1 \/x2—x+\/x+1

>0

Nén tir (*)suyra o’ — 22 —1 =0 7 =1++2.

» Vi du 25: Giai phuong trinh: z* — 52° +112° — 12z + 5 = \/(332 —z+ 2) (2:152 — 4z + 3) :
Phén tich:

Cho z =0 thi VT > VP, cho z =1 thi VT < VP nén phuong trinh c6 nghiém z, € (0;1).

Cho z =2 thi VT <VP, cho 2 = 3 thi VT > VP nén phuong trinh c6 nghi¢m =z, € (2;3).

1+40+2+3 3 24+3-0-1

Tt

la 2> — 3z +1 = 0. Bay gio ta giai phuong trinh:

Tinh gan dung p ~ ~ 2 = ¢ = 5. Nhu thé ta doan nhan tir

PT &

\/(x2—x+2>(2x2—4x+3)—(x2—x+2)]—(z4—5x3+10x2—11$+3):0

Nt —z+2

\/2x2—4x—|—3—|—\/ac2—x+2

<:>(x2—3x—|—1)

$2+2x3]0 *).

Véi \/x —z+4+2

\/237 —4a:+3—|—\/3; —x+2

2
—x2+2x—3<1—x2+2x—3:—1—<x—1) <0

Néntr (*)suyra s’ —3z+1=0< 2 =

3++/5
3

» Vi du 26: Giai phuong trinh: 11z + /92° + 152 +7 = 2° + (a: + 2>\/8x +3, zeR.
Phén tich:

Cho z =0 thi VT <VP, cho z =1 thi VT > VP nén phuong trinh c6 nghiém z, € (0;1).
Cho z = 3 thi VT > VP, cho 2 = 4 thi VT < VP nén phuong trinh c6 nghi¢ém z, € (3;4).

1+0+3+4 3+4—-0-1
4
nghiém z :2:|:\/§ nhan tir la 2° — 4z + 1 = 0. Bay gio ta giai phuong trinh:

Ky hiéu {/92° + 152 +7 = a vavéi z > —g khi d6 ta co
PT <:>(a;2—43:—1—1)+\/8x+3[(x+2)—\/83:+3}—l—(:c—i—?—a):O

8z + 3 z+1
T+2++8z+3 ($+2) (z—l—2>a+a2

Tinh gan dng p =~ ~ 1,5 = ¢ = 3. Nhu thé ta doan

<:><a:2—4x—|—1)1 :0(V(7i:1:2—g)



:>x2—4x+1:():>x:2:|:\/§.

» Vi du 27: Giai phuong trinh: 2> — 32 —6 =72 +9 — 97 + 14, z € R.

Phan tich:
. . 6
Cho z = —g thi VT > VP, cho z = —1 thi VT < VP phuong trinh ¢6 nghiém z, € —g;—l].
. 9 .. N . . A 9
Cho z =4 thiVT <VP, cho z = 5 thi VT > VP nén phuong trinh c6 nghiém z, € 4;5 :

L2b 1 bAbA5 B AF45 Lot
%E, q =

~ 5,4 = ¢ =29 . Nhu thé
4 2
3++/29

2

Tinh gan dng p ~

ta doan nghiém z = nhan ttr la 2* — 3z — 5 = 0. Bay gid phan tich thanh nhan tu:

PT@(z+2—\/7x+9)+(z2—3x—5)—(z+3—\/9x+14):0

@(x2—3a:—5> 11— —0

1
2+ 349z +14
34429
==

1
T+2+7x+9

. 9
(Vélxz—?):x2—3x—5:O:>x:

» Vidu 28: Giai phuong trinh: 62 = 22* + 3z + (x + 3)\/3:1: +24 2\/35 +1, zeR.
Phan tich:
Cho z =1 thi VT < VP, cho z = 2 thi VT > VP nén phuong trinh c6 nghi¢m z, € (1;2).

Néu ta do tiép thi khdng thanh cong, dé doan nghiém thir hai, ta chuyén vé thanh:

(6:53—23;2—33;—2 x+1)2—(z—|—3>2<3x+2>:0

Thir o = —1 thi (—5) —(~1).2° > 0,v6i 2 = 0 thi (—2) —2.3° <0 nhu thé phuong trinh nay ¢
nghiém z, € (~1;0) lién hop voi z, € (1;2).
otz 1 20l 5 nhanta
4 2 2
2> —x —1=0.Bay gio ta truc cin phan tich thanh nhan tur:

Tinh gan ding p =~

1+x/ﬁ;+oo

/4 , 2 N [ A
Tméchéttacoxz—gva6x3—2x2—3x>0 nén z € D = ,

6

1@;0]U

PT@(6503—3:1:2—93:—3)+(a:+3)(x+1—\/3x+2)+2(3:—\/i)zo



z+3 2

+
z+14+3z+2 z+Az+1

6x + 3+

<:>(x2—x—1) :O<:>(x2—x—1).M:0(*)

T+ 3 1— 2—3x+2 -0

+Néu z € —
o+ 1+~37+2 o+ 143z +2

—19
6

;O] thi 6z +4 > 0;

Va#>05uyraM>0.
T+r+1

14419

;00
6

+Néu z € thi d& thay M > 0.

Dodotalubned M >0,V e D nenta (M= 2> —z—-1=0=2 = 1+2\/g :
L&i binh:
Trén day la bai khé vi phai danh gia biéu thirc M. Néu ta khdng co diéu kién = € D ma chi
Ia « A N A 2 N e . - - A
co diéu kién ban dau = > —— thi 2 chwa duoc xac dinh tai z = ! \/E khéng
T+Azr+1 2

~ X ~ ~ . .z . N ~ 7 > ~ 2 ~ re N A
nhirng the ta cling khdong loai dwgc gia tri nay vi n6é théa man x > -3 Day chinh la sai lam

75

K- y - . . N . 1 - ~ g > 1 X Y N >
doi v&i hoc sinh khi ma loai =z = T5 khéng c6 co sé& hoac lay lam nghiém cua phwong
trinhl.

Phwong trinh vé ti rdt da dang va phong phu, dé két thic ta xét thém vai vi du lién quan cac
phan da néu, & day ta khéng nghién clru chii dé dat an phu hay lwong giac héa, phuong
phap ham sé ... vi vwot qua kha nang ctia HS céac 16p 9, 16p 10 va I&ép 11 khdng chuyén.

Qua 5 phan da néu: ta tiép can va gidi phwong trinh dwéi géc d6 nhin nhan phd théng va tw
nhién nhat c6 thé duoc.

» Vidu 29: Gidi phwong trinh: z +1 = (295 + 1)\/2 ++4z+1,z€eR.

Phan tich:

Trwdc hét dat &n phy: Vo +1=1t>0taco t* = (2t2 —1)\/2 1 ¢.Diéu kién ¢ > g

l;1].
2
Ta can dw doan thém nghiém t, lien hop voi ¢ . Nhan xét ¢, = —1 la mgt nghiém. V&i

t= —% thi VT > VP, v&i t = —g thi VT < VP nén phwong trinh cé nghiém ¢, € —%;—g].
~24=q=5.

Voéi t = % thi VT > VP, v&i t =1 thi VT < VP nén phwong trinh ¢ nghiém ¢ €

4 2



145

Nhw thé ta doan nghiém ¢ = _T nhantk la ¢ +¢—1= 0. Bay gio ta truc can phan

tich thanh nhan t:

PT @tz—<2t2—1):(2152—1)(\/2+t—1)(:)1—t2:(2t2_1)<1+t) woi Y2 <t <1)

V24141 2
@(\/2+t+1)(1—t):2t2—1@(1—t)\/2+t — 2¢> +t — 2 binh phwong hai vé ta co:

4t4+4t3—7t2—4t+4=(1—2t+t2)(t+2)<:>4t4+3t3—7t2—t+2:O

<:>(4t2—t—2)(t+t—1)_0 1ir _1:5\6.Déichiéudi‘éukiéntaléy
14\ t—1—t+2—1—1(t—2)$x:_15+\/§.

8 4 4 32
Vay phwong trinh c6 mét nghiém z = _153;2\/5

L¢i binh: Khi da doan dwoc nhan tir thi ta cé cach khac nhw sau:

Trwdc hét dat n phu: Yz +1=t>0taco * = (21t2 —1)\/2 +t . Diéu kién ¢ > g
t 2t° — 1 2t 467 —2 2 —2+t A —t—2
= = = —-1l=—-1= =
N2+t t N2+t t N2+t t
A2 —t—2 Mt —p—p [ —t-2=0
= = = (*)

(QH QH) o t (2t+\/2+t)\/2+t:t
Tacé(2t+\/2+t)\/2+t:t<:>2t2+t+2:0(v6nghiémV| z\/_ ). Do dé twr (*) ta
dwoc 4> —t—-2=0= 1+\/—(It>£)

Thay tré vé = = t* — 1 suy ra phwong trinh c6 mét nghiém xz%ﬁ.

» Vi du 30: Gidi phwong trinh: 4y/2°> + 2 +1 =14 5z + 42° — 22° — 2*,
Phéan tich:

Dé thay day |a phwong trinh ¢ chira da thirc bac 4 nén ta hwdng dén dat 4n phu dé kho
can hodc dé gidm bac vi thé ta chia da thirc 1+ 52 + 42> —22° —z' cho 2 + 2+ 1 va cod

2 s
1+ 5z + 42° —22° — o :—<1—|—x—|—:1:2) +7(1+x+x2)—5 dén day ta dat:

Jil+zx+1=t>0tadwoc 4t =—t'+Tt* -5 = t' —7t* +4t+5=0



Cho t = -1 thiVT <0, cho t = —% thi VT > 0 nén phwong trinh c6 nghiém ¢ €

_1;_1],
2

Cho t =1 thi VT >0, cho ¢ = /3 thi VT <O0.

Nhw thé phwong trinh ¢ cac nghiém t € —1;—% vat, e (1;2)

= 2,25 = q¢ = 5 do d6 nghiém

. A . 1+2-1-— 1 1+24+1
Tinh gan dung p ~ + 0’5%5;\/;% + +2 +0,5

1
1445

2

t =

nhantrtadoanla t* —t—1=0.

Kétqua: t' — 7" + 4t +5=0 < (t2 —t— 1)(t2 +t— 5) = 0 va giai ra |4y cac nghiém dwong

DR A RO
2 2

3 142 -3
=t ——=z= 5

“1EV3 425 144192421
2 T 2 '

t .Taco

1
T+ =
2

Tw do phwong trinh c6 4 nghiém z =

Loi binh:
Ta nhan thdy phwong trinh t* — 7t* + 4t + 5 = 0 ¢6 hai nghiém trai dau va do hé sb tw do
bang 5 nén cé thé phan tich thanh dang (t2 + mt — 1)(152 + nt — 5) = 0 dén day ta can bang

ta cling di dén két qua can thiét.

=
—-bm—n=4

A K pa N £ L |m+n=0 m=—1
hé sb bac 3 va bac nhat thi
n =

Bai trén c6 thé noi nghiém 1a "hai lan vé ti". Khi chuyén vé dwoc da thirc bac 4 "ta nhe di rat
nhiéu".

» Vi du 31: Gidi phwong trinh: 82° 4+ 32 — 4 = (49@2 +z— 2)\/33 4.

Phan tich:

Ta thay phuwong trinh c6 mét nghiém z = 0 do dé ta truc can dé giam bac:

PT <:>x:<4x2+x—2)(\/ﬁ—2)—

N \/x+4+2

r(dx® + 2 —2 =0
( )

< 4$2+x—4:\/x+4(*>

Ta chuyén dwoc vé phwong trinh don gidn hon va giai (*) theo phwong phap nhw trong
phan 3 phan tich thanh nhan tlr: 42° + 2 -4 =z + 4 < (4:1:2 —z —4) + (Qx —~Nz+ 4) =0

<:)(Qx—\/x+4)(2x+1+\/z+4):0;
220 (wZO 1++65
=% S r =




1

20 +1<0 <1 34

+ TH2: e 1"=77 o gp= 3=V
“2r—l=Nr+d 4’ 430 -3=0 8

14465 =357
g 8

Vay phwong trinh ¢6 3 nghiém z = 0,2 =

» Vidu 32: Giadi phwong trinh: Vo +3-—z=2*-2-2, (z € R).
Phan tich:
Piéu kién 2 <z <3.Cho z =2 thi VT > VP, cho z = 3 thi VT < VP nén phwong trinh c6

, 2
nghiém z, € (2;3). Ta viét lai (JE +3- 1:) (2 —x—2) =0 khi do:
Cho « =0 thi VT <0, cho z =1 thi VT > 0 nén phuong trinh ¢ nghiém z, € (0;1).

3445
5

Tinh gan dung px#:%;ﬁz%:Q:qZSdodénghiém r =

nhan t&r ta doan la 2> — 3z + 1 = 0. Bay gi® ta giai theo phwong phap nhu trong phan 4
binh phwong va truc can:

W3z — 2° :x4—2x3—3x2+4x+1<:>(x4—2x3—3x2+4x—1)+2(1—\/3x—$2)20

( f 2
sl =3+ +2—-1+——————|=0(*).Vi2z<z<3=2"+2z—-1>0 nén
( ) 1++3z -2’
(*) & 2° — 3z + 1= 0 gidi ra lay nghiém z = 3+2\/3.
4 3 2
» Vi du 33: Gidi phwong trinh: 22 +$2+ oz +7x+4:3\/x3+x2+x.
z+z+3
Phan tich:

Do z = 0 khéng la nghiém nén ta c6 diéu kiénz > 0. Ta viét lai:
2z + 2* + 927 —|—7:c+4:3(:z72 —|—:1:—|—3)\/:z;3 +2+z
Cho « = 0 thi VT > VP, cho z =1 thi VT < VP nén phuong trinh c6 nghiém =, € (0;1).

Cho » =2 taco VT <VP, cho z = 3 ta c6 VT > VP nén phwong trinh cé nghiém z, € (2;3).

va

#:g;\/;%%:Q#q:E) nén ta doan nghiém $:3j52\/3

nhan tl 1a z> — 3z + 1 = 0. Nhiém vu cUa ta la truc can tao ra nhan t&: Trir ca hai vé voi

6x<x2+x+3) ta co 2$4—51‘3+3I2—11517—{-4:3\/;(1'2+$—|—3)(\/$2+I+1—2\/;)

Tinh p ~



3\/;(332 +x+3)(m2 —3x+1)

\/x2+x+1+2\/;

@(332—333+1)(2x2+:z:+4):

2’ —=3r+1=0

o 3\/E(x2+a:+3) *.Vé’ix>0:>\/x2+x+1+2\/;>3\/;

2 +x+4=
\/x2+x+1+2\/;

=VP(*) < 2° + z + 3 < VT (*) nén (*) v nghiém. Do d6 ta cd

3++5

2

—3r+1=0< 1=

3++5
=

. Béi chiéu diéu kién phwong trinh cé 2 nghiém z =

» Vi du 34: Giai phwong trinh: (\/x 1 —1)(x 452z +1) =2(z+1)v2z 1.
Phéan tich:

1

Diéu kien z > =. Déi bién dé kht» bét can thire: oz +1 =1t > ta c6 phwong trinh:

i
2

[\

(t - 1)(752 o+ 4) = 28N22 —3 & £ — 3t + 6t — 4 = 26226> — 3 ().

Cho ¢ =1 thi VT > VP, cho ¢ :g thi VT < VP nén phuwong trinh cé nghiém ¢ €

l;ﬁ] .
2

Viét lai (t3—3t2+6t—4)2—4t4(2t2—3>20 Vit—= -4 thiVT<0, t=—3 thi VT >0 nén

1+15-3-4 _

phwong trinh c6 nghiém ¢, € (—4;—3). Tinh p ~ 1

Ja 1+1,5+3+4
q = 1

2 49t —4=0.Do do: (*)@2t2(\/2t2—3—t+1)+t3+t2—6t+4:O

~ 2,3 = ¢ =5 nén ta doan nghiém t:—lj:\/g va nhan t la

2t*
2 =3 +t—1

<:>(t2—|—2t—4)[ —I—t—l]zO,V‘l tZ@ nén t2+2t—4:0:>t:—1+\/g.

Thay tré vé = = t* —1 ta c6 nghém clGa phwong trinh la z =5 — N5

> Vi du 35: Giai phuong trinh: (32° — 52 —6)v2— 2 =V32* —62 -5, (z € R).

Phan tich:
s(2- ) ~5(2-#)-6)i = {32 -] ~6(2-#) -5
& (3t4 7t —4)t = V3t' —6° — 5. Diéu kien ¢ > 0;£> > % (*).

Dé thay néu trir vao hai vé mét lwong t va truc cdn sé cd nhan ti:

Patv2—xz =t>0taco




4 2
(*)®(3t4—7t2—4)t_t:m—t®(3t4—7t2—5>t: 3t —Tt" =5
3t —6t" -5+t

4 2 o

& 1 = , (*%).
t N3ttt — 6t —5 =1—t*

J3tt — 682 —5 + ¢

Do diéu kién (*) néntlr (**) = 3t' -7 —5=0 =’ =

5 —~109
B

thay tré vé = =2 —¢* ta

74109
6

dwogc nghiém cta phwong trinh la z =

b. Luyén tap:

Bai 1. Giai phwong trinh: :c\/x +1+4+ \/3 —r = 2\/352 +1.

Bai 2. Giai phwong trinh: 4(2::;2 + 1) + 3(952 — 23:)\/23: —1= 2(.7:3 + 5x>.
Bai 3. Giai phwong trinh: z — 1+ \/; =72’ 172+ 7.

Bai 4. Giai phwong trinh: \z° + 2 — 6 + \/; = /32" + 4z —18.

Bai 5. Giai phwong trinh: vz + 2J? + 2 — 2 = \/b2* + 9z — 10.

Bai 6. Giai phwong trinh: z + \/:c" +2P -2 = \/31:3 + 42% — 6.

Bai 7. Gidi phwong trinh: 92° +112 +6 = (2 — 2 + 3)\/3333 — 2+ 8z +4.

Bai 8. Gidi phwong trinh: v/3z —2 + 2\/.752 —2rx 43 = \/5352 —T7x +13.

Bai 9. Giai phuong trinh: 2* + 4z + 3 = (v +1)y8z +5 + 6z + 2.
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