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Mot so phu’(mg phap giai p
trinh chura can

huong

1 Mot s6 phép bién doi can luu y khi giai
phuong trinh chira can

Nhan xét 1. Trude khi binh phu’o‘ng 2 v& cuia mot phuong trinh chung ta
nén sap xép lai cac so hang ¢ hai ve ' dé sau khi binh phuong an x nam ngoai

can thic triét tiéu hay cé bac thip nhét, dong thoi phdl luu y t6i dicu kién
cung dau hai v€ ctia phuong trinh.
Vi du 1. Giai phuong trinh

Dicu kién: x = 0.
Phuong trinh luo‘ng duong voi

V3r +1 - V2 +2=vir —Vr+3

Gia sir 2 v&€ phuong trinh cing dau, binh phuong 2 v€ nhan dugc

V62 4+ 8x + 2 = Var? 4+ 12ux

e 4 +2=01=1
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102 Nguyén Vii Luong, Pham Vﬁn-Hi‘mg, Nguyén Ngoc Thang

Kiém tra z = 1 thoa man phuong trinh.
Dips6 x = 1.

Vi du 2. Giai phuong trinh

Diéu kién: z # O

Diéu kién cdn dé z 1a nghiém cla phuorng trinh 13 z > 0.
Phuong trinh tuong duong véi

o 4+ 4 :17 + 4
V222 +1 + 6 — \/562+:l;—|—2 T

SVt r+6=z+Vr2+z+2
Binh phuong hai v€ ta cé

4 =2xVx2+x+ 2

& 4=z*(z’+z+2)

o'+ +20°-4=0

& (r—-1)(z’ + 22 + 42+ 4) =0

Sr=1 (Mz’+22°+4z+4>0, Ve >0).

Dipsé6 z=1.

Nhan xét 2. Khi thu gon mot phuong trinh chita can ching ta thudng
chia ca 2 v€ cua phuong trinh cho z hoac /x d€ kiém tra dang nghich dao.

[LIERE T T | —

Vi du 3. Giai phuong trinh

{ Giai
Dléukléna:—-—- 20 z21hoic-1<z<0.
Chiaca 2 v&€ cho r # 0 ta nhan dugc

1 1
:IT—I—Q\/I = 3+ —
| X €
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Phuong trinh chira can, h¢ phuong trinh 103

1 ;
Dat t:\/x xtacé t* +2t —3=0<t=1hoact = —3(loai ).

[ 1 4+ /5 1 —4+/5

Giﬁit:\/:z: —lor’—ar-1=0&1= S bodcw = —

1+ V5

Dips6 x = -

Vi du 4. Giai phuong trinh

Giai
RO rang x = 0 khong la nghiém cta phuong trinh.
Chia ca 2 v€ cho x # 0 ta thu duoc

1, 4/ 1 . 1
(3:- )+\3/:z:-—-—=2.Datt:§’/a:~——
X x T
Taco . . .
Pit-2=00t-1t+t+2)=0=t=1
; 1 1 - 1+v5
T T 2
o 1+ 5
Papsé x = 5

Nhan xét 3. Khi giai phuong trinh chita can nguoi ta thuong tim méi
lién hé giita cdc biéu thirc trong cdc ddu can dé dat 4n phu dua phuong trinh
vé hé don gian.

Vi du 5. Giai phuong trinh

Diéu kién z > 0. _
Viz+ (x+1) =22+ 1néntachiaca?2 vé cho v/2x + 1 va nhan duoc

4 :B 4;{1__L:1
\/2:17+1+ 2r + 1
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104 ' Nguyén Vi Luong, Pham Van Hung, Nguyén Ngoc Thang

' 1
Pt u:“/ * va 'Uzi/xjL .
‘ V 20+ 1 2x + 1
Ta nhan dugc hé _
u-+v=1 @ruv =
ut + vt =1 L uv =0
u = (
‘ =0 v =1
Giai ue & : & =0,
U+U:1 u:l
v =0
— ) |
Giai {m’ V6 nghiém .
u+v=1
bips6 x=0.

Vi du 6. Giai phuong trinh

Pidukitnz < -3, c=-1vazx 2 0.
Phuong trinh tuong duong voi

JEZ D)z +3) +Valz+ 1) = /(z+1)(Bz +1)
Ta thdy x = —1 la nghiém.
Xét z20=z+1>0
Chia 2 v€ cho v/z + 1 # 0 ta nhan dugc
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Phuong trinh chua can, hé phuong trinh 105

Xét < -3=—(z+1) >0.
Chia hai v€ cho y/—(z + 1) > 0 ta thu duoc

V=@ +3)+vV—z=-(3z+1)
& —22 -3+ 2Vx(r+3)=—-3z+1)
S2/r(z+3) = -z + 2

&4z + 122 = 2% + 4 — 4z
&34+ 162 —4=0

—8 — V76 .

T = ; loat ,
= 8+ V76
T = 5 loai

Dips6 z=-1.

Nhan xét 4. Khi giai cic bat phuong trinh chita can chiing ta thuong
tim nghiém ctiia phuong trinh sau d6 xét dau dé tim ra mién nghiém ctia bat
phuong trinh. '

Vi du 7. Giai phuong trinh

Giai
Diéu kién x < 5.
Giai phuong trinh

VT4 vV5—1x=3

o= ut+v<3 (1)
bait u= ¥z; v=+5— z tathu dugc {u3—|—02:5 (2)
(e u<3-—veu® <27 - 27v + ? —v°
(2) @ u?=5-v%dodbétacd b — v < 27 — 27Tv + Qv — v’
Svi 1002 +2Tv-22<0& (v—-2)(v? —8v+11) <0
Thudugcv <4 —+5,2<v<4++5
*)Véiv<4—+vbtaco6v/b—z<4—+5

BQVE .
@{5_375(4_\/5)2 & (Vh-1B3 <z <5

*) VG2 < v < 44+/51tac62 < vVh—x <4+vV5 & —(1+vVh)?} <z < 1.
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106 Nguyen Vii Luong, Pham Van Hung, Nguyén Ngoc Thing

Tur do thu duge dép so

—F\/gq |

_ _(\/5_1)35;:5 5.

Nhan xét 5. Khi 1ap phuong hai vé& clia phuo'ng trinh dang Vi+3g=7¢
chung ta luu y hang dang thitc:

¢—f+g+3\/‘\/_+f
S =f+g9+3f g 0

Vi du 8. Giai phuong trinh

A

Giai

21 — 16 + 3¢ x(x — 16)(Vx + Vo — 16) =1 — 8
&3y x(z — 16)(x — 8) = —(z — 8)

27x(z — 16)(x — 8) = —(z — 8)°

&(r — 8)[27x(x — 16) 4+ (z —8)*] =0

<(:>|_ r— 8 =0,
L?J: — 1222 + 18 = ().

Giai z—-8=0& 2 =238

+ /301
Giai 7:1:2-—1223;%-18:0@3::56 :{,/3 0.
, 00 £+ /3010
Pips6 z=8,z = v .

7
Vi du 9. Giai phuong trinh

Phuong trinh tuong duong vdi

20 +3Va2 —1-(Vz — 14+ Yz +1) = 22°

&2+ 3vVa2 — 1. 2v2 = 223,
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Phuong trinh chita cﬁn,'hé phuong trinh _ 107

Taco z = 0Ilanghiém.

Gidi  3v22% -2 =2(z% - 1) & 54(22 - 1) = 8(xf — 1) =z = +1
Daps6 z=0; z = %1. '

Vi du 10. Giai phuong trinh

Phuong trinh twong duong vaéi

a—

r° —I~3\3/(2:1:3 — 1)(1 — :1:3)(»3/23:3 — 14+ V1- %) = 2°

PDipsdé x=0,2x=1,z =

Nhan xét 6. St dung ding thiic lién hop vao viéc giai phuong trinh
cO chtra can bac hai.

Vi du 11. Giai phuong trinh

Giai
Nhan lién hgp phuong trinh di cho ta nhan dugc

2T
V2 +o+1-vVz2 —x 41
Ta thu dwoc

=2& Vit +l-Vl—z+1=2z

Val+o+1+Vel—z+1=2
Vl+zrz+1—-Ve2—z+1=12.
Suy ra

Wil +z+1=z+2

YR &1 =0
4dz° +4x +4 = 22 4+ 41 + 4 P
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108 Nguyén Vii Luong, Pham Van Hung, Nguyén Ngoc Thang

Pips6 x = 0.

Vi du 12. Giai phuong trinh

Ta cé
\/2x2+3:+9—\/2:c2—$+1:2,
Vori+z+9+V22—z+1=z+4
Suy ra
W22 +9+zx=2+6
& 4202+ +9) =%+ 122 + 36
&> 7x2—8x=0<=>x20hoacx:-7—.
x = 0,
Dipsd 8

BAI TAP VA HUGNG DAN

f' 1. ﬁéiéi phuong trinh
Vorz +z+1+vVz2—z+1 =3
Huéng dan '

Tir phwong trinhsuyra x> 0 .C-hia hai v€ choz > Otaco

N
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Phuong trinh chita can, hé phuong trinh 109
. 1
bat ¢ = - thu duoc

V2t +2+VE2 -t +1=3

- ~ 2t +1
@Vt2+t+2'ﬁ"\/ﬁ—t+1: ;_——.

VIE2+t+2+VE2—t+1=3,

Ta co . 2t +1
\/t2+t—|—2-—\/t2-—t+1:—--; |

Cong vé vo1 v€ hai phuong trinh cta hé trén ta cé

2\/1t2+}:+2=g]“?:1q

& 36(t° + ¢+ 2) = 4t2 + 40t + 100

.
@32t2—4t—28——-0@t=1h030t:---8-.

2. Giai phuong trinh

| V2 +z+1=22+V22 -z + 1.

Hudng dan
Phuong trinh da cho twong duong véi

V4 z4+1-Va2l—z+1=2z (z = 0 1a nghiém )

Ta co

Suyra 2vzl+az+1=2z+1. .

3. Giai phuong trinh

Ve+1l+vVe+3=vVz+2

Huéng dan
Phuong trinh da cho tuvong duong véi

S2r+4+3v/(x+1)(z + )[%+1+\3/:£+3] =z +2
&3 (z+ Dz +3)(z+2) = —(z+2).
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110 Nguyén Vii Luong, Pham Vin Hing, Nguyén Ngoc Thing

4. Giai phuong trinh

Huong dan
Phuong trinh da cho tuong duong voi

2z + 14 3Vz(x+ 1) [V + Vo + 1| = (2 +1)°
Qe+ 1) +3Yz(x+ 1) 20+ 1) = (22 + 1)3

r = “—;- la nghiém.
Thu duoc
14+ 3Yz(z+1) = (22 + 1)°
3V z(z+1) =4dx(z +1).
5. Giai phuong trinh -

- Huéng dan
Phuong trinh da cho tuong duong vol

r = 0,
23:3—1—3\27:1:6—-1-1:\3/5—-23:3@{ |
r = 1.

6. Giai phuong trinh

Huéng dan
Chia hai v€ cho = # 0 ta thu dugc

4(:1:-1— ~l-)——1 :3\/:z:+ —1-, dat t = \/a& - =

i

7. Giai phuong trinh
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Phuong trinh chita can, hé phuong trinh B

11

Hu‘éng dan
Chia ca hai vé& cho \/_ ta duorc
1

1 1
{/l—l—xl +\4/£L'I 1 =2
. T T
bat =z + —.

~ £
8. Giai phuong trinh

Hudng dan
Chia hai vé€ cho z # 0 ta dugc

9. Giai phuong trinh

VAT +54+ V32 +1 =22 + 7 ++vz + 3.

Huoéng din
Phuong trinh di cho tuong duong véi

Vir +5 \/a:+3"*\/2:c+7 V3zr + 1

Binh phuong hai vé ta dugc

v (4z + 5)(3: +3) = /(22 + 7)(3x +1).

10. Giai phuong trinh

g.-u

V2ri+az+l=x+vV22+z—1.

Huéng dén

Binh phuong hai v& ta dugc 2 = 2272 + 7 — | suy ra S z>0
vae 1=2z%22+2-1)

< (@ - D[(z*+1)(z+1) +z?] = 0.

Paps6 z = 1.

11. Giai phuong trinh
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112 Nguyén Vi Luong, Pham Van Hung, Nguyén Ngoc Thing

Huéng dan
Nhan [ién hop ta duoc
2T + 2 %1
- I
VI+3+V1 -z
Ve +3+V1I =z =2
Ta co :
Vi+3—V1—x=x+1.
Suy ra
= —3
2\/w+3:x+3@{x 1 ’
r = 1.

12. Giai phuong trinh

Huéng dan
Phuong trinh da cho tuong duong vai

Viec—-D(z+1)+(z—-1)(z+2) =/(z-1)2z+3)

bicukién z>1,2 < -2
Xéttruong hgp x > 1, tacé = = 1 1a nghiém va thu duge

Ve+1+vVr+2=+12z+3

S 2V/(z+1)(x+2)=0sz=-2 (loai).
Xéttruonghop < —-2tacd '

V=@ + 1)+ /—(z+2) = /(22 + 3)

S 2V/(z+ Dz +2) =0 1= -2

Paps6 z=1;, » = -2.

13. Giai phuong trinh

Vi+vVr+1l+vVa2+r=1



HUYNH CH HAO
Rectangle

HUYNH CH HAO
Rectangle

HUYNH CH HAO
Rectangle


wwWW.VNMATH.com

Phuong trinh chua can, hé phuong trinh 113

Huong dan

Diéu kién x > 0.

f(x) = V& + Ve +1+ Va? + 2 1a ham dong bién khi ++ > 0. Suy ra
r = () la nghiém duy nhat.

14. Giai phuong trinh

Huéng dan

1 | u—+ v =2,
.Datu:</7# ,’UIQ/Q ta thu duoc ) -
R ) X u” 4+ v’ =9,
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2 Su dung tinh chit cua ham so bac hai

e 7 e

y = az® + bx + c giai phuong trinh chia can

I. Mot s dang bac 2.

1)

ar + b+ Vex+d=0.

t° — d

Datt = Ver +d & = = ta thu duoc phuong trinh bac 2

2)

C

at? — ad
+b+t=0

C

Sat*+ct+bec—ad=0

AlVa+z++Va—2zx)+B(WVa?2—22)=C (a>0).

bitt =+\a+z+Va—1z; t° = 2a + 2va? — x2.
Thu duoc phuong trinh bac 2

3)

t2 — 2a

At+ B - (- ; )=C

Alx++vVz+a)+ B(z*+x+ 22/ +a)+C =0.

Ditt=z++z+a; t*=xz*+x+a+ 227+ a.
Ta thu dugc phuong trinh bac 2:

4)

At+ B(t* —a)+C = 0.

Alz+ V22 +a)+ B(z?+ 2vV22+a) + C = 0.

PDitt=z+vVz2+a; t?=222+22V22+a+a

t?2 —a

thu dugc At + B(———) + C =

2

Ta xét mét s6 vi du minh hoa:

Vi du 1. Giai phuong trinh

r+vVzi+zr+2=3.

Giai

Phuong trinh tvong duong véi

Vl+zrz+2=3—-1z
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Phuong trinh chita can, hé phuong tr‘inh ) - 115

)J3—z =0 .
—
{$2+a:+2::c2—6:z:+9

T =17

Dipsé z=1.

Vi du 2. Giai phuong trinh

Giai

Diéu kién: -1 < z < 1.
Pat t—\/l——-:v—l—\/1+x@t2—-2+2\/1-—a:2

Ta thu duoc |
t°+t—6=0<1t=2
Giai '
Vi—z4+V1i4+z=2
Sl -—12=2a1=0
Dips6 z =0.

Vi du 3. Giai phuong trinh

Diéu kién z > 0.

Dat tm\/.i:+1+\/_@t2-—*2:c—l—1+2\/x2+x
Ta thu duoc

E=1,

t°+t—2=0< |
t = —2 loai.

Gidi Vz+1+V/z=12=0.
Pips6 z =0.

Vi du 4. Giai phuong trinh
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116 Nguyén Vi Luong, Pham Van Hung, Nguyén Ngoc Thang

| x2+2:2:+\/:5+3+2:c\/x+§=9.

Giai
- Diéukiénz + 3 2> 0.
bit t=z+Vz+3t°=22+z2+3+ 222+ 3.
Ta thu duoc

= 3,

t2+t—12=0®{ .

Gidi z+vVz+3=3Vz+3=3~-1

—-3< <3 -3 <3
— ) & 0 S = 1.
r+3=2¢—-6x+9 “—Tr+6=0

Gidi rz+vVzr+3=—-4&Vr+3=—(zr+4)
Sr+4<024+3<0
(Khong thoa man diéu kién nén phu‘o‘ng trinh v6 nghiém. )

Dips6 =1

Q/i du 5. Gii phuong trinh

4
22+ + V2 +3+2zVz2+3=0.
Giai

bat t=x+ Vvz?+3 tathudugc

t2+t-12=0<:>[

r <3
24+ 3= (3 —1x)°

Giai x+\/:7:2+3=3<:{

<3
& Sr=1.
{x2+_3=3:2—-6$+9

2+ 3= (z +4)*

< —4 .
& {a: (V6 nghiém) .
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Dipsé¢ z= =1.

II. St dung dinh 1y Viét cia phuong trinh bac 2 dé€ bién déi phuong
trinh chua can thanh tich.
Cac budc giai:

Buadc 1. Viét phuo*ng trinh dudi dang bac 2 trong d6 bién t = v/az + b.
Bu6c 2. Bién déi s6 hang tu do thanh tich va kiém tra dang Viét.

Minh hoa.

Xét phuong trinh 222 + 7 4+ 3 = 3:17\/1: + 3.

Ditt = vz + 3 thu duoc

— 3zt +2z° = 0

St —3xt+2x-1 =0
Vi2z + x = 3z.
Dat ¢, =22 ,i, =2 thu dugc

t — (tl +t2)t+t1t.2 = ()

t:tla .

@(t-tl)(t_tz):()@
t = 0».

Thu duoc hai phuong trinh vz + 3 = 2z vA vz + 3 = z.

Vi du 6. Giai phuong trinh

Diéukién z 4+ 8 > 0 4:(:—|-27£0
Phuong trinh tuong duong véi

(z+8) — (4 +2)Vx + 8 + 322 + 62 = 0 |
Sr+8) —Bz+z+2)vVr+8+3x(z+2) =0.

Patt =z +8 > 0, thu dwoc ¢2 — (3z + o+ 2)t + 3z(z + 2) = 0
Sir dung hing dang thiic ' "

[ — (tl +t2)t+t1t2 = ()
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. anbialF miiFrramill

& (t—t)(t—t2) =0

- Ta nhén duoc

FI"'\/a:+8:3:2: |
Vr+8=1z+2.
Giai -
x 20
r+ 8 =31 & =1,
v {9;172——:5— = ()
Giai
s _9
VI+8=z+2 ¢ ~ . S =1.
2° +3x -4 =0
Dips6 z = 1.

Vidu 7. Giai phuong trinh

Diéu kién 3z + 1 # 0.
Phuong trinh da cho tuong duong v

(2 4+2+2) —Br+ )W+ 2424202 +22 =0
o (Vel+z+2-20)(Vel+z+2—-(z+1)) =0

- vVri+z+ 2 =2z,
Vl+z+2=zx+1.

Giai -
2> 0
Vi+z+2=2z & :C-Q_ &= 1.
| 3rc —x —2=0
Giai f
. | -
Vit+zrz+2=z+1& * &S = 1.
. r+2=2z+1
Dips6 1z = 1.

Vi du 8. Giai phuong trinh
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e T > ——,
Diéu kién 2
r++/2x+1#0.

Phu’dﬁg trinh tuong duong voi

(z2+2)—(x+V2x+ 1DV +2+2vV22+1=0

vVI+2=uz,
=
VI +2=+v2x+1.

Giai

x =0
vVe+2=xz =2
- -2 —2=0

Gidi Vz+2=V2z+1&z2=1.

- DPipsdé z=1; z=2.

Vi du 9. Giai phuong trinh

Diéu kién: x > —1.

Phuong trinh tuong duong vor

' 2T
2+ Va2 +4r+ 3= — -

Vi+3—-+vVz+1

= (Vz +3+ vz + 1)z.

Suy ra

22— (Vz¥3+vVrz+ Dz +/(z+3)(z+1) =0

'r =z + 3,
T =+vzr+1.

<~

z =0
r*~1r-3=0
p— Lt VId

2
7Y 1-VI3

Giai :c:\/:n—l—?)@b{

T loai .
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120 _ Nguyén Vi Luong, Pham Van Hung, Nguyén Ngoc Thing
r = 0
Gial z=+\r+1e |
v {3:2 —z—-1=0
1+45
T = SH
<> .
1—-+v5
xr = loar .
5 .
o 14+v5 1413
Daps6 1 = 5 ; ; .

BAI TAP VA HUGNG DAN

L. Giai phuong trinh

Hudng dan

2. Giai phuong trinh
2:L‘+1—!-\/;L‘+3-—\/E::

Huéng dan .
Datt = Vo +3— /rthuduwoc 2+¢—-9—
3. Giai phuong trinh

Huéng dan
batt =r — /32 + 1.
4. Giai phuong trinh

102% + 32 + 1 = V22 31+ 6x).

Huéng dan -
batt = 32 — /a2 4 3.
S. Giai phuong trinh

30 4+ 20 + 3 = (3 + 1)va2 + 3.
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Huéng dan

S (2°+3) - Qe+ + DVa2+ 3+ 2e(r+1) =0
& (Va2 3—2r)(Va?+3—-z-1)=0.
6. Giai phuong trinh '

(4 — D)Va2 +1 =222+ 22 + 1.

Huéng dan _
Phuong trinh da cho tuong duong véi

2(x® + 1) — (41" — Va2 41422 —1=0
S(2Vr2+1 - D(Vz24+1—22 + 1) = 0.

7. Gii phuong trinh

15:(:2+2(:c+1)\/33+2:2-—5:1:.

Hudng dan
Phuong trinh da cho tuong duong véi

(z+2) —2(x+ 1)Va +2—152% - 62 =0
(@ +2) = (=32 +5x+2)Vr +2—-32(5z +2) =0
<:>(\/:E+2+3JJ)(\/I—|-2——5;’E—2) = 0.

8. Giai phuong trinh

Hudng dan
Phuong trinh da cho tuong duong voi

_ (:1;‘2-+:L'+2)-—(:2:+3)\/:z:2+;1:+2+2:}:+2:0

S@?+r+2)~ (T +1+2DV2+z+2+ 22 +1) =0
SWVat+z+2-2)(Val+z+2-z2-1) =0

9. Giai phuong trinh

27 + 6 + 2v/22 + 3z = 4(\/7 + VT + 3).
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Hudéng dan
Ditt = /7 + /T + 3 thu duoc

t* —4t+3=0«<t=1hoact = 3.

10. Giai phuong trinh

2vV2x — 12+ 4 = 3(\/z+ V2 - z).

Huéng dan i
batt = /z + v/2 — x thu dugc

t2—3t+2=0«&1t=1hoict = 2.

11. Giai phuong trinh

1 + 4x* + (4 — 3)Vx — 1 = 5z,

Huéng dan
Patt = 2z + /= — 1 thu dugc

t2—-3t+2=0

12. Giai phuong trinh

° + 7+ 6+ 22V + 3 = 4(z + VI + 3).

Hudéng dan
biatt =z + vz + 3 thu duoc

t2 — 4t +3 = 0.
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