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MOT SO PHUONG PHAP GIAI PHUONG TRINH
VA BAT PHUONG TRINH CHUA CAN THUC

PAI SO

Phuong trinh, bat phuong trinh chtra can thic 14 mot phan quan trong ctia mén
Pai s6 ¢ bac pho thong. Pay ciing 1a dang toan khién cac ban hoc sinh gip kho khan vi
dang bai tdp phong phu, doi hoi nhiéu k¥ ning tinh todn va bién ddi. Chung toi xin
gidi thiéu Mot sé phwong phdp gidi phwong trinh, bt phwong trinh chiva cin thirc
dé gitp cac ban hoc sinh co ban nim dugc cach giai quyét cac bai toan dang nay.

I. Mt s6 dang co ban ciia phwong trinh, bt phwong trinh chira cin thirc.
1. Phuong trinh

a) \/f(x):\/g(x)@{:(x)z

Vd1: Giai phuong trinh sau: vVx* -3x+2=x-1 (1)
Huéng dan:
Nhén xét: Phuong trinh ¢6 dang ./ f (X) = g(x) nén ta giai nhu sau

Ta co
X=1>0
1 = {x2—3x+2:(x—1)2
= {Xflc> X=1
Vay S ={1}

Vd2: Giai phuong trinh: v/X* —5x+4 = V-2x* =3x+12  (2)
Hwéng din: Taco
(2) VX -5x+4=-2x-3x+12
x> —5x+420
=
X2 —5X+4=-2x>-3x+12

@{(x—l)(x—4)20

3x* —2x-8=0
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& X = <:>x=?
-8
K
ws-f4
2. Bit phwong trinh
F 9(x)=0
a) (X)<g(X)<:> 03f(x)<[g(x)]2
_{g(x)<0
f(x)=>0
b) | (x)>g(x)= g((x))zo
_{f(x>>[g<x>]2

Vd3: Giai cac bat phuong trinh sau:

a) x+121/2(x2—1)
b) 2x-5<-x*+4x-3, S :[l;%j

Huéng din

a) Tacéd:
- X+1>0 x22—1
X+1>,/2(x -1 & &S IX =2x-3<0
(x-1) (x+1)" 22(x -1)20 " |,
X =120
X2 —
{x— 1
&9-1<x<3 <
<x<3
X< —
LZI
Vay tap nghiém S =[1;3]u{-1}
[ (2x=5<0
{—x2+4x—320 (1)
b)Ta co 2X=5</-X +4x-3 &
2X-=520
2
{(2x—5)2<—x2+4x—3 )
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Giai (1)

x<E 5

(1) e 2 el<x<=

1<x<3

Giai (2)
5
xzi XZE 5

(2)<:> 2 = ®—£x<?

Tir d6 suy ra tap nghiém ctia bat phuong trinh [ S = [ ;

5%x% —24x+28<0 2<X<—

II. CAC PHUONG PHAP

1. Phwong phép binh phwong lién tiép
Sit dung phwong phdp binh phwong lién tiép nham bién doi phwong trinh, bit phwong trinh

vé dang khéng con chiva can thivc. Tuy nhién khi binh phwong hai vé ciia phwong trinh, bit

phwong trinh nhé dit diéu ki¢n cho hai vé cing diu (doi véi phwong trinh cé thé gidi bang

phuwong trinh hé qud sau do thir lai két qud, con déi véi bit phwrong trinh bit budc phdi ddt diéu

kién cho hai vé cung dau)

Vd1: Giai phuong trinh +/3x+1-+/2x—-1=+6—-x
Huéng dan:

3x+1>0

biéu kién 2x—1zo@{13x36

6—x2>0

Vi diéu kién trén ta co

V3x+1—-+2x-1=~/6-x
& B3x+1=/6-x++/2x-1
& 3X+1=6-X+2x—-1+2/6—x~+/2x—1
o 2x—4=24/6-x/2x-1
& x-2=6-x2x-1 (x22)
& X —4x+4=-2x"+13x-6
& 3x7—17x+10=0
X=35
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Huéng dian
X=320

< 3<x<
9-2x<0

biéu kién {

SN IN}

Vi dicu kién trén ta co

(2) < 2Jx—32%J9—2x+%

9

= 4(x—3)2%(9—2x)+z+%\/9—2x
P 16X—48>18—-2X+6+/9—2X

18X—64>0
o 9x-33239-2x <= )
(9x—33)" 29(9-2x)

x>32
. 2
& 9 & X §<:>x24
81x* —576x+1008 >0 B
X=>4

Két hop véi diéu kién ta c6 tap nghiém cia bat phuong trinh 1 S = {4;%}

2. Phwong phap dit 4n phu

Muc dich ciia phwong phdp dit dn phu la dwa phwong trinh bét phwong trinh vé dang co
béin hodc la dang di biét cach gidi. Tir nghiém ciia phwong trinh, bit phwong trinh mdi ta suy ra
nghigm ctia phwong trinh, bit phwong trinh ban diu.

Chuy:

Phwong trinh, bit phwong trinh mdi khong twong dwong véi phwong trinh bét phwong
trinh cii (vi khdc tdp hop nghiém) ma chi twong dwong theo nghia tir phwong trinh ,bit phwong
trinh nay ta suy ra nghi¢gm ciia phwong trinh, bit phwong trinh kia va ngwoc lai.

Dang 1. Dit in phu khi thiy cac biéu thirc c6 dang giong nhau. Pit t = f (X) , duwa phwong
trinh, bit phwong trinh theo bién x vé phwong trinh bat phwong trinh theo bién t (Chu y dit
dieu kién cho bién t (néu cd)).

Vd1: Giai phuong trinh v3x> —2x+9 +/3x2 —=2x+2 =7

Nhan xét:

Ta thay biéu thirc dudi dau cin déu co sd hang 3x* —2x, va day 1a biéu thirc chung, chi ¥ rang

chung ta quan tam dén nhiing biéu thirc chung chira bién, con néu c6 thém hang s ciing khong quan
trong, va ta c6 thé dit 4n t = 3x* —2x, dé dua phuong trinh vé dang co ban, tuy nhién dé bai toan

duoc gon hon ta thuong dat an phu cho nguyén biéu thirc can, tic 1a dat t =v3x* —2x+2
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Pit t =+/3x* —2x+2 diéukién t > 0. Khi d6 v3x* —2x+9 =+/t* + 7 . Phuong trinh tré thanh
JE+7+t=7
= \/t2T7=7—t
o +7=(7-t) (dk t<7)
& t+T7=t"-14t+49
= t=3
Véit=3 taco
V3XP—=2Xx+2 =3
& 3T -2x+2=9
& 33X -2x-7=0
X:1+x/ﬁ
3
S le—x/ﬁ
3
Vay SZ[H;/Z;I_;/ZJ

Vd2: Giai bat phuong trinh (X+1)(X+4) < 5v%* +5x+28
Huéng din:
Ta co:

(X+1)(x+4) <5Vx* +5x+28
& X HS5X+H4<S5VXP+5x+28

Pit t =+/x* +5x+28 diéu kién t > 0. Khi d6 bat phuong trinh tré thanh:

t? —24 < 5t
& tP-5t+24<0
= -3<t<8

Két hop voi diéu kiéntaco 0<t <8 (1)
Vo1 t <8 taco:

IXP+5x+28 <8
x> +5X+28>0 xeR

o =2 & -9<x<4 (2)
X* +5X+28 < 64 x> +5X-36<0

Véit>0 VX +5x+28>0< xeR  (3)
Tir (1), (2) va (3) ta c6 nghiém cua bat phuong trinh 14 S =(-9;4)

Vd3: Giai bat phuong trinh: 2x(x—1)+1>/X* —x+1
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Huéng din:
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Pat t =vx* —x+1, diéukién t >0 , suy ra 2x(x—1)=2(t* -1}

Bét phuong trinh tro thanh:
2(t* —1)+1>t
& 2P-t-1>0
1

t<—§(l)

t>1

=

Véit>1tacd \/xz—x+1>1<:>x2—x+1>1<:>x2—x>0<:>{

X<0
x>1

Vay tap nghiém cta bat phuong trinh 1a S = (—oo; 0) ) (1;+oo)

Dang 2. Cac phwong trinh, bt phwong trinh c6 biéu thirc ~/A ++/B +mJAB trong d6 A+B Ia

hing s6. Khi dé dit t:\/xi\/g,suy ra vAB =

trinh vé an t.

+tz—(A+B)

. Pwa phuong trinh bat phwong

Vd4: Giai phuong trinh: vX+2 ++/5— X +/(x +2)(5-x) = 4

Huéng din:
Diéu kién 2<x<5

Pit t =+/X+2 ++/5-x (didukién t >0).
Suyra t =7+2vx+23/5-x =7+2,/(x+2)(5-x) = {(x+2)(5-x) =

Khi d6 phuong trinh tr¢ thanh:

2
t+t -7
2
& tP+2t-15=0
t==5 (I
_[t=-50)
t=3 (n)
Véit =3 taco:
VX+2++/5-x=3

o T+2y(x+2)(5-x) =9
= (x+2)(5-x) =1

s XP-3x-9=0 <

3435

2

3-35

2

(n)
(n)

t?—7
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2 b
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Vay tap nghiém cua phuong trinh 1a S = { 5

Vd5: Giai bat phuong trinh: v2x+1++v9-2x +3/(2x+1)(9-2x) >13

Huéng din
Didu kién —~ <x <2
2 2

t* =10

Dt t=+2x+1+/9-2x (didukién t>0). Suy ra \/(2x+1)(9-2x) =

Bét phuong trinh tro thanh
t*-10

t+3. >13

& 3t 4+2t-56>0
_l14

()

t>4 (n)

t<

Véit>4taco

V2X+1++/9-2x > 4
10+2,/(2x+1)(9-2x) > 16
(2x+1)(9-2x)>9
16x—4x>>0

O<x<4

(U

Két hop véi diéu kién ta c6 tap nghiém ctia bat phuong trinh 1a S =(0;4)
Dang 3. Cac phwong trinh c6 dang mJvA+nVB £ pY AB . Khi dé dat t =3 S (xét B=0,B=0)
Hoic dit u=4A,v=4B. Tinh u theo v.

2
Vdé6: Giai phuong trinh X +1—-+/X—2 =4 X=’ : 2

Huéng dian

X+1>0 x>-1
Didukién {x-2>0 <<{x=2 <x>2
X?—=X—-2>0 X <-1
{xzz

Pit a=4x+1,b=4%x-2 diéukién a,b>0
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ab

V2
Voi a=242b taco Px+1=x-242 & x+1=4(x-2) = x=3

Véi a:—%b taco X+ :—%\4/x—2 <:>x+1:x—2:0(vn)

NG B

Vay tap nghiém cta bat phuong trinh 1a S = {3}

2 —_—
Vd7: Giai bat phuong trinh 3v2X—1—4y/x—1> ¢ %

Huéng din
2X—1>0
Piéukién {x—1>0 x>

2X* =3X+1>

Khi d6 phuong trinh tré thanh a’ —b* = 1
a=——=

2

Tathdy x =1 1a nghiém cua bat phuong trinh.
Xét x #1, chia hai vé ctia bat phuong trinh cho ¥/2x* —3x+1 ta co

\/Zx—l \/x—l 1
3.4 —4.4 >
x—1 2x-1 /6

Déttzi/zx_l :>4\/ x-1 =% (Piéu kién t > 0). Khi d6 bt phuong trinh tré thanh

X—1 2x—1
ts%(l)
3t—izi@3\/€t2—t—4\/620@
t J6 3
t> E(n)

Vc’ritz\/gtacé 4,/2)(_12@@2)(_122@ —X+S >0 1<x<5
2 X—1 2 x—1 4 4(x—1)

Vay tap nghiém ctia bat phuong trinh 1a S =[1;5]

Dang 4. Pit 4n phu dwa vé hé phuong trinh

3

Vd8: Gidi phuong trinh: - = Y2x+1
Hwéng din
3 —
Dit t =2x+1= x:t 5 !
_ X’ —1=2t (1)
Khi d6 ta c6 hé
t'-1=2x (2)

Lay (1) trir (2) ta co:
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<:>(x—t)(x2 + Xt +1? +2):0

=S xXx-t=0

PAI SO

2
(Vi x2+xt+t2+2:[x+%j +%t2+2>0)

Véit=X tacod

X’ —1=2x< x3—2x—1:0c>(x+l)<x2—x—l):0
X=-1
1+\/§
o x=
2
L 1oVS
L 2
Vay phuong trinh ¢6 3 nghiém S :{—1;“_2\/3;1_75}

Vd9: Giai phuong trinh: /x+34 -/x-3 =1 (¥)
Huwéng din
o u=Rx+34
bat: =u -v =37
vV=3x-3
(*)eu-v=1
u’—v’ =37 (1)
Ta c6 hé:
u-v=1 (2)
(2) & u=v+1 (3), sau d6 thay vao (1) ta co:
(v+1) —v* =37
{v:fi
=
v=—4
ev=3 <3Yx-3=3 < x=30
ov=-"—aIIX-3=-4< x=-61
Vd10: Giai phuong trinh:  7v4x* +5x—1-14yx> =3x+3 =17x—-13 (*)

Huéng dian

(*) = 7\/4(x2 —3x+3)+17x—13 —14x* =3x+3 =17x-13
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u=17x-13 17
bat: =
U lv=V 3x3 (v20) | o (u+13) (u+I3) L u’-25u+373
17 17 289

(*) tr6 thanh 7v4v? +u —14v=u

TN4V: +u =14v+u (1)

u?—25u+373
V= 289 (2)

(1) = 49(4v* +u) = (14v +u)’

Ta co hé:

< 49u = 28uv + u?
< u(u+28v-49)=0

u=20
=
u=49-28v

eU=0X=—
17

o U=49-28v

Thay vao (2):

. (49-28v)" —25(49-28v)+373
289

& 289v% =784V — 2044V +1549

& 495v7 —2044v +1549 = 0

X=2
V= VX =3x+3 =1 - 4
< 1549 < <l x=-———
V=—— X" =3x+ _1549 495
495 495
2231
X=——
L 495
L g X X R oA 746
Thay cac gia tri vao phuong trinh dau ta nhan nghiém: x=2,x = ~ 795

Vay S = —E;Q;Z
495°17

Chu y:
e Tu phwong trinh ta suy ra hé, nén khi gidi ra nghiém ta phai thir lai.
e Phuong phap nay chi hiéu qua trong viéc gii phwong trinh, con bat phwong trinh thi
rat kho sir dung.
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Vd11: Giai phuong trinh~/Xx—2 ++/10— x = x> =12x+ 40
Huéng dian
Pit: t=vx-2+10-x,t>0

=t =(Vx-2 +\/10—x)225(12+12)(x—2+10—x)=16
=|t|<4

=0<t<4

Dau "=" xdy ra oUx-2=410-x & x=6

Mit khac: X* —12x+40=(x—6)" +4>4,ddu "=" xayra < x=6

= X=2+/10—x < x> —12x+40
Vay S ={6}
4. Dung khao sit ham sé dé bién luin phwong trinh, bat phwong trinh chira tham s6
Vd12: Tim m dé phuong trinh sau c¢6 nghiém: B+ x+/6-x —\/m =m
Huéng din
Diéu kién: X €[-3;6]
Pit t=3+x+/6-x, xe[-3;6]
1 1 Joe—x-3+x
C2B3x 2V6-x 2.(6-x)(3+x)

t!

t’:0<:>x=%:>t:3\/§

Ta co:

=3=1t=3
P Vétzz(\/3+x+\/6—x)2=9+2 (3+x)(6-x)

e X=6=>1t=3

Bang bién thién:

t’ + 0 -

32
| / \
3 3

=1 6[3;3\@
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Xét
f (t):t—tzz_g, te]33V2]
f'(t)=1-t, f(3)=3,1(3v2)=3v2-2

Bang bién thién:

W2 -2

Vay me [3;3\/— —%} thi phuong trinh c6 nghiém.
BAI TAP REN LUYEN
I. Gidi cac phuwong trinh sau:

X* =X X =xX+2
1 - =1 S=10;1
)xz—x+1 x> —x-2 0:1)
2) VX 43+4Vx—1 +yx+8-6x—1=5 S = [1;10]

X—14
3) Vx-5- =3 S ={3;14
) N {3:14)
4) Jx+2—J2x—3=J4x—7 s={2}
2
5) Jx — +4X+2=0 S=4=
=g+ 5
6) X> ++/X+5=5 S:{ +\/ﬁ;l—\/ﬁ}
2 2

7 Y2-x=1-x-1 S ={1;2}
8) Yx* +26 +3x +/x+3 =8 S={1)

9) i/l+x+\/l—x:1 S={—l;l}
2 2 2°2
10) /x—l+‘/1—l:x S:{H\E}
X X 2

1) (Vi+x=1)(¥1-x+1)=2x S=
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I1. Giai bit phwong trinh

3X
1 —J2-x<2
)\/2—x

2 —
2) \N2X7+TX 4<l
X+4 2

3) VX+2 +UX+3-/2Xx+4 >0

4) VX =3+ 2+ VX —4x+3 > 24X2 —5x+ 4

1 S 3X B
=X J1-%?

35

>
-1 2

1

5)

6) X+

7) V1= X +1<3-x2

8) VS +x —v-3-x <-1+4/(x+5)(-3-X)

2

9) VI+x +1-x sz—x7
10) V5x—1—=/x—1>~/2x—4
11) (x* =3x)v2x* =3x-2 20

IIL. Tim m dé:

1) VX +4/9—X =+=x*> +9x+m c6 nghiém..

2
2) 12—% —2M—x c6 hai nghiém,
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S =(—o;1)

T 2 )72
S :_—5;_8+\/§]

I 2
S =[-11]
S =[2;10)

3) JX(2-X)+m+32x*~2x+5 c6 nghiém chira [0;1].

4) x> +mx+2 =2x+1 c6 2 nghiém phan biét.

IV. Phuwong trinh bit phuwong trinh chira ciin thire trong cac ky thi dai hoc gin diy
Bai 1. Giai bat phuong trinh (X’ -3x)v/2x* =3x-220 (D —2002)

2(x* - 16)

44
JX=3

Bai 2. Giai bat phuong trinh

Bai 3. Xac dinh m dé phuong trinh sau c¢6 nghiém

X—=3>

7T —X
A —2004 S=4;+
x—3( ) [ Oo)

=

m(\/1+  —1-x2 +2)=2\/1—x4 W —i-x (B-2004)  me[V2-11]

Bai 4. Giai bt phuong trinh V5x—1-+/x—1>2x-4 (A —2005) S =[2;10)
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Bai 5.24X+2+2Vx+1 —vx+1=4 (I For Evaluation Only.

Bai 6. Tim m dé phuong trinh sau ¢6 hai nghiém thyc phéan biét:

X +mx+2 = 2x+1 (B — 2006) me %;mj
Bai 7. Giai phuong trinh v2x—1+X* —3x+1=0 (D —2006) S= {1;2—\6 }

Bai 8. Tim m dé phuong trinh sau c6 nghiém thyc:
3WX=1+myx+1=23x>~1( A —-2007) me(—l;ﬂ

Bai 9. Chirg minh rang v&i moi gia tri dwong cia m, phuong trinh sau ¢ hai nghiém thyc phan

biét: x> +2x-8=,/m(x-2) (B —2007)
Bai 10: Tim c4c gié tri ctia tham s6 m dé phuong trinh sau c6 dung hai nghiém thyuc phan biét

P2x+V2x+ 26— x+2J6—x =m(meR) (A —2008)
me[2\£+2%;3\/§+6)




