CAC PHUONG PHAP GIAI

PHUONG TRiNH- BAT PHUONG TRINH- HE MU- LOGARIT
BIEN SOAN GV NGUYEN TRUNG KIEN 0988844088

CHUONG I: PHUONG PHAP GIAI PHUONG TRiNH- BAT PHUONG TRiNH- HE MU

CHU DE I:PHUONG TRINH MU
BAI TOAN 1: SU DUNG PHUONG PHAP BIEN DOI TUONG DPUONG
] I. Phuong phap:
Ta st dung phép bi€n d6i tuong duong sau:
[a =1 >0
a™ =g o <a#l hoac
_ a1 (x) - g(x)g=0
f(x)=g(x]
I1. VD minh hoa:
VD1: Gidi phuong trinh: ( 2+x- xz)Sin = ( 2+ x-x°
Gidi: Phuong trinh dugc bién dbi vé dang:
(1< x < 2(%)
- H:kz -x-1=0(1)

inx++/3cosx=2(2)

) 2—\/§COSX

Bz+x—x2 >0
B2+x—x2—1)(sinx—2+\/§cosx) =0

1++/5
2

thod man di€u kién (¥)

Gidi (1) ta dugc x,, =

Gidi (2): Loinx+ Y3 cosx=1 o sinx e+ Fo=1 o xe T = T oy o x="+2kmkOZ
2 2 H " 3H 3 6

P& nghiém thod man diéu kién (*) ta phdi c6:

m s
—1<—+2kn<2<:— k < Ho k= 0,k U'Z khi d6 ta nhan dugc x; =—
5 o 6 H< 27_[% H 1 do ta nhan C X, 5
1% f s
Vay phuong trinh ¢6 3 nghi€m phan biét X, = 5 3=E .
VD2: Gidi phuong trinh: ( x -3) Wisae2 ( x* —6x +9)X et
Gidi: Phuong trinh dugc bi€n d6i vé dang: (x -3) e %x —3)2 9 s (x —3)2(X2+x_4)

x—-3=1 =4

=4
x> —5x+2=2x*+2x-8 2-7x+10=0

Vay phu‘dng trinh 6 2 nghiém phén biét x=4, x=5.

BAI TOAN 2: SU DUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO sO
I. Phuong phap:

PE chuyén &n s6 khdi s6 mii luy thira ngudi ta c6 th€ logarit theo cling 1 cO sO cd 2 v€ cla
phuong trinh, ta cé cac dang:

Dang 1: Phuong trinh:

M<azl,b>0

a™=p -
of (x) =log, b



Dang 2: Phuong trinh :
a’™ =p9® < log_a’™ =log b'™® ~ f(x)=g(x).log, b
hodc log, a’™ =log, b = f(x).log, a=g(x).
I1. VD minh hoa:
VD1: Gidi phuong trinh:
) X =2x E
2
Gidi: Lay logarit co sO 2 hai v€ phuong trinh ta dugc:

log, P :logzg = x*=2x=log,3-1 < x*-2x+1-log,3=0

Tacé A =1-1+log, 3 =log, 3> 0 suy ra phuong trinh c6 nghiém

x = 1%,/log, 3.
VD2: Gidi phuong trinh:
x-1
5.8 ¥ =500.
Gidi: Viét lai phuong trinh dudi dang
x-1 x-1 -3

588 =500 = 5°2 * =5°2° « 5*32X =1

Lay logarit c0's6 2 vé, ta dugc:

x—3 X3|:| D D X_3
log2[5 2XD=0=»10g2( )+log[12 [FO = (x—3).log,5+——log,2=0
0 0 0 X
1 x=3
@(x—S)aog25+—§=Ow S
X =
H  log,5
1
Vay phuong trinh c6 2 nghiém phan biét: X =3; X =~ log. 5
2

Chti y: B6i vGi 1 phuong trinh can thiét rit gon t trudg khi logarit hod.

BAI TOAN 3: SU DUNG PHUONG PHAP DAT AN PHU- DANG 1

I. Phuong phap: )
Phuong phap ding an phu dang 1 1a viéc s& dung 1 an phu d€ chuy&n phuong trinh ban dau
thanh 1 phuong trinh v4i 1 an phu.

Ta luu y cac phép dat an phu thuOng gdp sau:

Dang 1: Phuong trinh a, +a,_,a*™. a,a*+a,6

Khi d6 dat ¢ = ¢* diéu kién t>0, ta dugc: a,t“ +a,_t*"  at+oQ=

M@ rong: Néu dat t =a’™, diéu kién hep t>0. Khi d6:a*/™ =¢*,a°™ =¢°, ..., a"* =¢*

Vé a_f(x) :1

t
Dang 2: Phuong trinh a,a* +a,a* +a, =0 vGi a.b=1

[ ax X 4 AL LA x 1 a
Khi d6 dat t = a*, diéu kién t<0 suy ra b :Z ta du0c:01t+72+a3 =0 = o’ +a,t+a,=0

—_

M@ rOng: V&i a.b=1 thi khi ddt t =a’", diéu kién hep t>0, suy ra b’ =



Dang 3: Phuong trinh a,a* +a, ( ab) “+a,b* =0 khi d6 chia 2 v€ clia phuong trinh cho b** >0

(hodc a*,(ab)"), ta dugc: a, %g +a, %5 +a,=0

batt= % E , diéu kién t<0, ta dugc: at’ +a,t+a, =0

M& rOng: Vi phuong trinh mii ¢ chua céc nhan td: a*f,b*",( ab) " ta thuc hién theo cac budc
sau:
- Chia 2 v& phuong trinh cho b*/ >0 (hodc a*/,(a.b) "

- Patt= %ﬁ diéu kién hep t>0

Dang 4: Lugng giac hoa.
Chti y: Ta s& dung ngdn tU diéu kién hep t>0 cho truGng hop dat ¢t =a/™ vi:
- NE&u dat ¢ = ¢* thi t>0 14 diéu kién ding.
- NEu dat ¢ = 2¥* thi t>0 chi la diéu kién hep, bdi thuc chat diéu kién cho t phdila t=2.
Diéu ki€én nay ddc biét quan trong cho 16p cac bai todn cé ch(a tham sO.
I1. VD minh hoa:
VD1: Gidi phuong trinh: 4010 4 Zﬁ _3=9 O
Gidi: biéukién sinx#0 = xZkmkZ (*)

1 I
Vi —— =1+cot g°x nén phuong trinh (1) dugc biét dudi dang:
Sin- X

49 22" —3=0  (2)
DPat ¢ = pct9’xdiéu kién t =1 vi cot g°x=20 = DeLg’x 5 90 =9
Khi d6 phuong trinh (2) cé dang:

=1

£ +2t-3=0 l-s” 29 =1 & cotg’x =0

T thod man (*)
= cotgx=0 = x:E+k7T,kDZ

Vay phuong trinh ¢6 1 ho nghiém x :iZT +kmk0Z

VD2: Gidi phuong trinh: (7+4J§)X —3( 2 —ﬁ)x +2=0

Gidi: Nhan xét réng: 7+ 43 :(2+\/§)2;(2+\6)(2—\@) =1

Do d6 néu 3t ¢ =(2++3)" diéu kién >0, thiz[2-3)" =%va (7+443) ="

Khi d6 phuong trinh tuong duong vJi:
3

(-2+2=0 = (1420320 < (e-1)(¢ +t+3) =0 =

=1

L, _

A" +t+3=0(vn)
< (2+\/§)X =1< x=0

Vay phuong trinh ¢6 nghiém x=0



Nhén xét: Nhu vay trong vi du trén bang viéc danh gia:

7+4«/§:(2+\/§)2
oefo-5]

Ta da lya chon dugc &n phu ¢ = ( 2 +\/§) " cho phuong trinh
Vi du ti€p theo ta s& miéu ta viéc lua chon an phu thong qua dénh gid md rdng cla a.b=1, do la:

ab b e R .
ab=c < —.—=1 tUc la vGi cac phuong trinh c¢6 dang: Aa*+Bb*+C =0
cc
Khi d6 ta thuc hién phép chia ca 2 v€ cla phuong trinh cho ¢* # 0, d€ nhan dugc:

A%§+BE§§+C 0 tU d6 thi€t 1ap &n phy t—Bgﬁ,t>0 va suy ra Egbﬁ :%

VD3: Gidi phuong trinh: 22’1 _g ¥+ 4 92x2 —

Gidi: Chia cd 2 vé& phuong trinh cho 2***? # 0 ta dugc:
1 2_ 9
E.ZZX 2x _ Y 2X X+1=0

22x2—2x—1 _9.2x2—2x—2 +1=0 )
4

o 22279 0¥ 4420
DPat ¢ = 2~ di€u kién t>0. Khi d6 phuong trinh tuong duong véi:

, 5:4 v -x =2 D<—x 2 x=-1
2 -9r+4=0- 5 10 -
r g “ B-s

Vay phuong trinh ¢6 2 nghiém x=-1, x=2.
Chti y: Trong vi du trén, vi bai toan khong c6 tham s6 nén ta st dung di€u kién cho an phu chi la

N - ~ e ya ]- A « A A e Ne , . Ve ~ , A ,
t>0 va chung ta da thay vOi t = EVO nghiém. Do vay néu bai toan c6 chua tham sO chting ta can xac

dinh di€u kién ding cho an phu nhu sau:

1
xX*—x= - lﬁ l>—l.:>2 24@t2i
12 0
o2 \ 3x X 1 12
VD4: Giai phuong trinh: 2 —6.2° — r 2_ =1

Gidi: Viét lai phuong trinh c6 dang:
0. 2°0 20
Y- 6" -——rrF1 1
EQ 23X E_ % 2X H: ( )

3
P4t (=2 -2 [0 2% - 23 :%X . d+32*%* ED—t + 6t
2 2" 2 H

2
Khi d6 phuong trinh (1) ¢6 dang: ¢’ +6t =6t =1 = t =1 = 2" —?:1
Dbat u =2%,u >0 khi dé phuong trinh (2) c¢6 dang:
m=-1(1)
Yo e -u-2=0 - s U=2 e 2"=2 = x=1
2 Hi=2

Vay phuong trinh c6 nghiém x=1 ,
Chil y: Tié€p theo chiing ta s& quan tdm dén vi€c si dung phuong phap luong giac hoa.



VD5: Gidi phuong trinh; y1++1-2* =(1+2 1—22X).2X
Gidi: Pi€ukién 1-2 >0 « 2*° <1 = x<0

m
Nhuvay 0<2* <1, dat 2° —smttﬂﬁ) ZE

Khi do6 phuong trinh c6 dang:

V1++/1-sin’t =sint(1+2 1—sin’t

t t 3t t t 3t
= i/2Ccos— =sint+sin 2t = \/Ecos—=251n—cos— = \/ECOS—@—\/ESHI—D 0
2 2 2 2 2 2 Bz

= /1+cost :(1+2cost) sint

s
os—=0(1) == v 1 _
< g And D 6 And % _E And l:X__l
0. 3 _ 2 g, %=0
n—=— =— R2'=1
2 2 2

Vay phLIOng trinh c6 2 nghiém x=-1, x=0.

BAI TOAN 4: SU DUNG PHUONG PHAP DAT AN PHU- DANG 2

I. Phuong phap:

Phuong phéap dung an phu dang 2 1a viéc s dung 1 an phu chuy€n phuong trinh ban dau thanh 1
phuong trinh véi 1 8n phu nhung cac hé s6 van con chifa x.

Phuong phap nay thudng s dung ddi v4i nhitng phuong trinh khi Iira chon an phu cho 1 bi€u
th(c thi cac bi€u thlrc con lai khong bi€u dién dugc triét d€ qua an phu dé hodc néu bi€u dién
dugc thi cong thic bi€u dién lai qua phic tap.

Khi d6 thuOng ta dugc 1 phuong trinh bac 2 theo an phu ( hodc van theo an x) c6 biét s6 A 1a
mOt sO chinh phuong.

I1. VD minh hoa:

VD1: Gidi phurong trinh: 37 =(2" +9].3°+9.2" =0

Gidi: Pat ¢ =3*, di€u kién t>0. Khi d6 phuong trinh tuong duong vai:

2 X X X 2 X X |] 9
¢ =(27+9)t+9.2 =0;a=(27+9) —4927 =(27+9) 0
g=2"
Khi dé:
+V0it=9e3"=9 o t=2
+V0Oi 1=2" 3 =2" » %5—1@ x=0
Vay phuong trinh c6 2 nghiém x=2, x=0.
VD2: Giai phuong trinh: 9* +( X —3) 3 —2x*+2=0
Gidi: Pat t =3 diéu kién t=1vi x2>0 - 3¥ >3° =1
-3 t-2x" +2=0

Khi d6 phuong trinh tuong duong véi: t* +( x’
A=(x*-3) -4(-2x* +2) =(x*+1) O %Z

Khi do:
+V6it=2 3" =2 « x*=log,2 « x=+,/log, 2
+VOit=1-x* = 3 =1-x? ta cé nhan xét:



VTrz1_ vr=1 BB =1
0 = [ = x=0
%/PZI %/P =1 g-x=1
Vay phuong trinh c6 3 nghiém x = *,/log, 2;x =0
BAI TOAN 5: SU DUNG PHUONG PHAP PAT AN PHU- DANG 3
I. Phuong phap:
Phuong phép dung an phu dang 3 st dung 2 &n phu cho 2 bi€u thlc mii trong phudng trinh va
khéo 1éo bi€n dGi phuong trinh thanh phuong trinh tich.
I1. VD minh hoa:

VD1: Gidi phuong trinh: gx' -3x#2 4 gx'+6x+5 — g2x'+3x+7 4 ¢

Gidi: Viét lai phuong trinh dUGi dang: 4* 32 4 42X +6x5 = g’ Bx+2 42X 46x+5 1 g
51 — 4x2—3x+2

Bét 5}_42x2+6x+5

Khi d6 phuong trinh tuong duong voi:
utv=uv+l < (u—l)(l—v) =0

,u,v>0

k=1
=1 54*2‘3“2 =1 F-3x+2=0 k=2
= P= = |:|
E/:l 2x°+6x+5 -1 x2+6x+5 B%
e 2 e
[X
Vay phuong trinh ¢6 4 nghiém.
VD2: Cho phuong trinh: m. 2% 6 4217 =2 265 4 (1)
a) Gidi phuong trinh véi m=1
b) Tim m d€ phuong trinh 6 4 nghi€m phan biét.
Giadi: Viét lai phuong trinh dudi dang:

2_ 2 _ 2 .2 2 _5x+6)+ 1-x*
m.zx 5x+6+21x =27 5x+m® m.2x 5x+6+21x =2(X X ){ X)

+m

2_ _2 2_ _2
o m.2x 5x+6+21 X :2)( 5X+6.21 X +m

51:2)(2—5)&6 )
bat: O , »>u,v>0_Khi d6 phuong trinh tvong duong vai:
D/:zl_x
. Ck=3
m=1 DR =1 0
mu+v:uv+mc>(u—1)(v—m):0a = [ = [x=2
Y=m

@ ~ =m %l—xz _ m(*)

Vay v6i mQi m phuong trinh ludn c6 2 nghi€m x=3, x=2

a) V6&i m=1, phuong trinh (*) c6 dang: 2! =1 < 1-x* =0 & x* =1 & x=+1

Vay v&i m=1, phuong trinh ¢ 4 nghi€ém phén biét: x=3, x=2, x=+ 1

b) PE (1) c6 4 nghiém phan biét = (*) c6 2 nghi€ém phan biét khac 2 va 3.
m>0 m>0

*) = < . Khi d6 diéu kién la:
®) %—x2:log2m EP(Z:l—log2m Lo dEniaEn



[m >0
m>0 %n<2
d-log,m>0 0 o1
- 2 e mU{0;2)\[F;—
“log,m#4 _ fmFg T (0:2) B’ 256
H-log,m#9 U ¢L
H"* 256

Vay v6éi m0(0;2)\ %,%%@ thod man diéu kién dau bai.

BAI TOAN 6: SU DUNG PHUONG PHAP PAT AN PHU- DANG 4

I. Phuong phap:

Phuong phap ding an phu dang 4 1a viéc st dung k an phu chuy€n phuong trinh ban dau thanh 1
hé phuong trinh v&i k &n phu.

Trong hé mdi thi k-1 thi phuong trinh nhan dugc tU cdc mOi lién hé gilra cdc dai lugng tuong
Ung.

Trudng hop dac biét 1a viéc st dung 1 an phu chuyén phuong trinh ban dau thanh 1 hé phuong
trinh v&i 1 &n phu va 1 an x, khi d6 ta thuc hién theo cac budc:

Budc 1: Bat diéu kién c6 nghia cho cac bi€u tugng trong phuong trinh.

Budc 2: Bién d6i phuong trinh vé dang: [ Fk.¢(x)H=0

s o =y
Budc 3: Dat ¥ =¢( x) ta bién d6i phuong trinh thanh hé: [
of (xy) =0
I1. VD minh hoa:
.2, R 2" 18
VD1: Giai phuong trinh: ———+ =—
2741 242 2427742
2 e A T R . 8 1 18
Giai: Viet lai phuong trinh dudidang: ——+* = -7 =
2741 27741 27 427 +2
=2""+1
Dat il u,v>1
To=2T

Nhan xét réng; uy = ( 22X +1) ( 2 +l) =242 4 2=y +y
Phuong trinh tuong duong vdi hé:

+1:£ DJ+8V:18 %1:\}:2
Qu v outveD o Doyl
Hi+v=uy Qrv=uv 0 ’V_g

. +1=2
+VOiu=v=2, tadugc: [J _ e x=1

“+1=2

, 9
+VOiu=9va v=—, tadugc: [, g = x=4
8 +1=

Vay phuong trinh da cho ¢6 cc nghiém x=1 va x=4.

VD2: Gidi phuong trinh: 22* —\/2* +6 =6

Gidi: D&t u =2*, diéu kién u>0. Khi d6 phuong trinh thanh: u?> —Ju+6 =6
Pat v=u+6,diéukién v>6 0 v  =u+6



Khi d6 phuong trinh dugc chuyén thanh hé:

2=v+6 -v=0
E‘J Y e u'-v’=—(u-v) = (u-v|)(u+v]=0 = v
D/zzu+6 Hl+v+120
/. 2 =3 X
+V@iu=vtadugc: u"-u-6=0 =  2"=3 - x=8
i =-20)
+ V3i u+v+1=0 ta dugc:
%_—H«/ﬁ
520 o O 2 @2X=\/i_1@x=logz\/i_l
O -1-421 2 2
le—(l)
2
J21-1

Vay phuong trinh c6 2 nghiém la x=8 va x=1log,

2
BAI 7: SU DUNG TINH CHAT PON DPIEU CUA HAM SO
L. Phuong phap: ]
S’ dung céc tinh chat clla ham s d€ gidi phuong trinh 1a dang toan kha quen thudc. Ta c6 3
hudng ap dung:
Huwéng1: Thuc hién cac budc sau: )
Budc 1: Chuyén phuong trinh vé dang: f(x)=k , ‘
] Budc 2: Xét ham s6 y=f(x). Dung lap luan khang dinh ham sé don di€u( gid s dong
bién)
Budc 3: Nhan xét:
+Véi x=x, = f(x)=f(x) =k dod6 x=x,la nghiém
+V6i x>x, = f(x)>f(x) =k do d6 phuong trinh v nghiém
+Véi x<x, = f(x)<[(x)=kdo dé phuong trinh v nghiém.
Vay X =X, 1a nghiém duy nhat cla phuong trinh.
Huoéng 2: Thuc hién theo cac budc: )
Budc 1: Chuyén phuong trinh vé dang: f(x)=g(x)
Budc 2: Xét ham sO y=f(x) va y= g(x). Dung 14p ludn khang dinh ham s6 y=f(x) 1a
La dong bi€n con ham s6 y=g(x) 1a ham hang hodc nghich bi€n

Xéc dinh X, sao cho f(x,) =g(x,)
Budc 3: Vay phuong trinh c6 nghiém duy nhat x = x,
Huréng 3: Thuc hién theo cac budc:
Budc 1: Chuy€n phuong trinh vé dang: f(u)=f(v) (3)
Budc 2: Xét ham s6 y=f(x). Dung 1&p luén khang dinh ham s6 don diéu ( gid sU
dong bi€n)
Budc 3: Khi dé: (3) = u=v véillu,vUD,
I1. VD minh hoa:
VD1: Gidi phuong trinh: x+2.3%:* =3 (1)
Gidi: Diéu kién x>0. Bi€n dGi phuong trinh vé dang: 2.3"* =3-x (2)
Nhén xét rang:
+ V& phai cla phuong trinh 1a mOt ham nghich bién.
+ V@ trai cla phuong trinh 1a mOt ham dong bién.
Do vay néu phuong trinh c6 nghi€m thi nghiém d6 1a duy nhat.
Nhan xét rang x=1 la nghiém cla phuong t rinh (2) vi 2.3°&* =3-1

8



Vay x=1 1a nghiém duy nhat cla phuong trinh.

m+2)+%5 =2 (1)

VD2: Gidi phuong trinh: log,

k<1
Giai: biéu kién: x> =3x+220 o %>2

Pat y =+/x*-3x+2, diéukién u=0 suyra' x> =3x+2=u’ = 3x-x*-1=1-u’

Khi do (1) c6 dang: log3 u+ 2 %H

2
X

oy 1
Xétham s6: f(x)=log,(x+2) +%H =log, x+2)+5 5x°

+ Mién xdc dinh D =] 0; +c0)
1

1 >
4+ -2x5%.In3>0,0x0D X
(x+2)ln3 5 . Suy ra ham sO tang trén D

+Paoham: [ =
Mat khéc f (1) :log3(1+2)+%.5=2.

Do d6, phuong trinh (2) dugc viét dudi dang:
f(u): f(l) cUu=1lo x*-3x+2=1e x=

3+./5
2

3+./5
2

Vay phuong trinh ¢6 hai nghiém x =

VD2: Cho phu’o‘ng trinh: 5x2+2mx+2 _52x2+4mx+2 =x’+2mx+m
2 7 4

a) Giai phuong trinh voi m = —E

b) Gidi va bién luan phuong trinh
Gidi: Pat t = x* + 2mx +2 phuong trinh c6 dang: 5 +t =5**""2+2t+m-2 (1)
Xéc dinh ham s6 f () =5+t
+ Mién xac dinh D=R
+Paoham: f =5.In5+1>0,0x0D 0 ham sO tang trén D
Vay (1) = f(t)=f(2t+m=2) = t=2t+m=2 = t+m-2=0 = X’ +2mx+m=0 (2)

k=2

4 N
k=~
0]

8
a)V('Jim:—gtadquc: X2+gx—g=0ﬁ 5x*-8x-4=0 2

A yd 4 < ’, « A 2
Vay voi m= —g phuong trinh c6 2nghiém x =2;x = _E

b) Xét phuong trinh (2) ta c6: A'=m* -m
+NEu A'<0 = m*-m<0 < 0<m<1.Phuong trinh (2) vd nghiém = phuong trinh (1) v6
nghiém.
+Néu A'=0 = m=0 hodc m=1.
vGi m=0 phuong trinh ¢6 nghiém kép x=0
v&i m=1 phuong trinh c6 nghi€m kép x,=-1



L, |]n > 1 A A
+NEu A'>0 - <0 phuong trinh (2) c6 2 nghiém phén biét x,, = -m*+/m’ —m d6 ciing la

nghiém kép cua (1)
Két luan:
V&i m=0 phuong trinh c6 nghi€m kép x=0
V@i m=1 phuong trinh c6 nghiém kép x,=-1
V&i 0<m<1 phuong trinh v6 nghi€ém
V&i m>1 hodc m<0 phuong trinh ¢6 2 nghiém x,, =-m++m* —m
BAI TOAN 8: SU DUNG GIA TRI LON NHAT VA NHO NHAT cUA HAM sO
I. Phuong phap:
Vi phuong trinh c6 chua tham s0: f(x,m)=g(m). Ching ta thuc hi€n cac budc sau:
Buéc 1: Lap ludn sO nghiém cla (1) 1a sO giao di€m cUa d6 thi ham s6 (C): y=f(x,m) va dudng
thang (d): y=g(m).
Buorc 2: Xét ham sO y=f(x,m)
+ Tim mién xac dinh D
+ Tinh dao ham y’ roi gidi phuong trinh y’=0
+ Lap bang bién thién cla ham sO
Budc 3: Két ludn:
+ Phuong trinh c6 nghiém < min f(X, m) < g(m) < max f(x, m) (xOD)
+ Phuong trinh c6 k nghiém phan biét < (d) cat (C) tai k di€ém phan biét
+ Phuong trinh v6 nghiém < (d) N(C) =0
I1. VD minh hoa:
VD1: Cho phuong trinh: 3x*-2x+2 | 22("2‘2“2) +x2=2x=m-2

a) Gidi phuong trinh vGi m=8

b) Gidi phuong trinh v&i m=27

¢) Tim m d€ phuong trinh c6 nghiém
Gidi: Viét lai phuong trinh dudi dang: 3 22 4422 41 32 _9x 42 =
SO nghiém cla phuong trinh 1a s6 giao di€m cla do thj ham so:

y =372 4 g2 4 (2 9x+2 vOi dudng thang y=m

Xét ham s6 y =322 447722 4 x> _2x +2 xac dinh trén D=R
Gi6i han: lim y = +c0
Bang bién thién: vi 3>1, 4>1 nén su bi€n thién cla ham s6 phu thudc vao sy bi€n thién cclla ham
sO t =x* —2x+2 ta co:

a) V@i m=8 phuong trinh c6 nghiém duy nhat x=1

b) V&i m=27 phuong trinh c6 2 nghi€m phan biét x=0 va x=2

c) Phuong trinh ¢6 nghiém khi m>8

2-4x+3

VD2: V@i gia tri nao clla m thi phuong trinh: %H =m®* —m? +1 ¢6 4 nghi€m phan biét

Gidi: Vi m* -=m? +1>0 v8i moi m do dé phuong trinh tuong duong vdi:

‘xz —4x+3‘ :logl(m4 -m’ +1)
5

bat log;(m“mz”l) =4 khi dé: \x2—4x+3\=a
5

Phuong trinh ban dau c6 4 nghiém phan biét < phuong trinh (1) ¢6 4 nghi€m phan biét
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< dudng thang y=a cat do thj ham s6 y = ‘xz —4x+ 3‘ tai 4 diém phan biét
Eik? — 4x + 3khix < 1hoacx = 3

%—xz —4x+3khil< x<3

[Px —4khix <1lhoacx >3

Paoham: y'=
o ham: Y= L) v+ dkhil < x <3

Xét ham sO: y = ‘xz —4x+3‘ =

Bdang bién thién:

TU d6, dudng thang y=a cat d6 thi ham sy =|x* —4x+3] tai 4 diém phan biét

1
= 0<a<le= 0<log,(m*-m’+1] <1< g<m“—m2+1<1«:> 0<|m/<1
5

Vay v6i 0<|m|<1 phuong trinh c6 4 nghi@m phén biét.
VD3: Giai va bién ludn theo m s6 nghi€m clia phuong trinh: 2* +3 = m/4* +1
Gidi: Pat t =2*,t >0 phuong trinh dugc viét dudi dang:

+
(+3=mie 41 - L3 = 1)
t*+1
SO nghiém cla (1) 1a s6 di€m cla d6 thj h “’C)’_HB 3i dudng thang (d
0 nghiém cua a sO giao diém cua do th] ham sO : Y = —F=— vOi duOng than 'y=m
ghi€ M g . ©) N g g (d):y
~ — t+3 .
Xét ham sO: Y = 11 xéc dinh trén D/ 0; +o)
1-3t

‘= e o 1
+Pao ham: Y _(t2+1)—t2\/—+1’y =0 < 1-3t=0 = tg
+ Gi6i han: limy =1(t - +oo)

+ Bang bién thién:

Bién luan:

VGi m<1 hodc m>+/10 phuong trinh v nghiém

VGi 1<m<3 hodc m=+/10 phuong trinh ¢6 nghiém duy nhét
V&i3 <m<+/10 phuong trinh c6 2 nghiém phan biét
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CHU PE II:BAT PHUONG TRINH MU

BAI TOAN I: SU DUNG PHUONG PHAP BIEN POI TUONG PUONG

I. Phuong phap: ]
Ta s dung cac phép bi€n dGi tuong duong sau:

Dang 1: V6i bét phuong trinh: a’ <a®l” = f(x)<g(x)hé g0
ang 1: VOI1 bat phuong trinh: <a<1 ode a-1) & (x) - g(x)E<0
f(x)>g(x)
%1>1
Trldsold
R SR (%) - = 3

Dang 2: V6i bat phuong trinh:a’” < a’ %’ 1 hoac a—l)gf(x)—g(X)SOE
%)<a<1
mf (x) 2 g(]

Chii y: Can dac biét luu y tdi gia tri cla co sO a dGi véi bat phuong trinh mil.
II. VD minh hoa:
VD1: Gidi cac bat phuong trinh:

1 x-1
x3 1
b) (\/E"‘B)X_l <(\/E+3)x+3
Giai:
a) Bién d6i tuong duong bat phuong trinh vé dang:
[1-x<0
o2 - =2x20
%B SE%% e X =2x21-x = [D’(_X>0 e x22
2—2x2(1—x)2

Vay nghiém cla bat phuong trinh 1a x =2
Chii y: D€ trénh sai s6t khong dang c6 khi bi€n ddi bat phuong trinh mii v4i co s6 nho hon 1 cac
em hoc sinh nén luta chon cach bién doi:

L g gl g x=2x<x-1 e Jx*=2x21-x = x>2

gl ”
b) Nhan xét réing: {v10 +3)(v10-3] =10 \/5-3:(\/5+3)_1
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Khi dé6 bat phuong trinh dugc viét dudi dang:

x—3, x+1

(Vi0 43 <[\i0+3] 7 = (V0 +3) 7 = <1

x—-3 x+1 x* =5 D—3<x<—\/§
+ <)o —— =~ <0

x—1 x+3 0 [x-[x+3) " G<x<ib
Vay nghiém cla bat phuong trinh 1a: ( -3 —\/g) O (L\/g)

~

BAI TOAN 2: SU DUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO SO

I. Phuong phap:

DPE chuyén an s6 khdi s6 mii luy thita ngudi ta c6 th€ logarit hoa theo cting 1 c0 sO ¢ hai v€ cla

bat phuong trinh mii. Ching ta Iuu y 1 s6 truGng hop cd ban sau cho cac bat phuong trinh mii:
>1

, rof ( x) <log, b
Dang 1: Vi bat phuong trinh: a/® <p (véi b>0) < % <<l
a

f(x)>log, b

>1

rof ( x) Z0
<0
Dang 2: Vi bat phuong trinh: a’” >b < >1
f (x)>log, b
<ax<l
f(x)<log,b

Dang 3: VGi bat phuong trinh: a’™ >b'Y < Iga’™ >1gb’” « f(x).lga > g(x).lgb hodc c6 thé
stf dung logarit theo cO sO a hay b.
I1. VD minh hoa:

VD: Gidi bat phuong trinh: 49 0¥ >16.7*
Gidi: Bi€n d6i tuong duong phuong trinh vé dang: 2** > 7%
Lay logarit co s6 2 hai v€ phuong trinh ta dugc:
= log,2"* >log, 7" = x*=4>(x-2)log,7 = f(x)=x*—-xlog,7+2log,7-4>0
Ta c6: A=log*, 7—-8log, 7 +16 = ( log, 7 —4) = ( 4-log, 7)2. Suy ra f(x)=0 c6 nghi€ém:
_log,7+(4-log,7) ¥ =2

b 2 - E}(2=10g27—2<x1

Vay bat phuong trinh c¢6 nghiém x>2 hodc x <log, 7 -2

BAI TOAN 3: SU DUNG PHUONG PHAP PAT AN PHU- DANG 1

I. Phuong phap:

Muc dich chinh cQa phuong phap nay 1a chuy€n céc bai ton da cho vé bat phuong trinh dai s&
quen biét dac biét 1a cac bat phuong trinh bac 2 hodc cac hé bat phuong trinh.

I1. VD minh hoa:
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VD1: Gidi bat phuong trinh : 2" —2)2 <[27+2] (1—@)2

Gidi: Piéukién 2*-120 = x>0.

Dat ¢ = /2 -1, di€u kién t 20, khi d6: 2* =¢* +1. Bt phudng trinh c6 dang:
(¢ +1-2)" <[ +1+2) (11" = (t2 -1)" <[ +3)(1-¢)°
c»(tz—l)z—(t2+3)(t2—1) <0 - (t- %Hl (t+3] D<0

o (t-1)*(2t-2) <0 = (t-1) = t<1

2"-1<1e 2"<2 « x<1
Vay nghiém cla bat phuong trinh 1a [0; 1

VD2: Gidi bat phuong trinh: (9+J§+11J§)X +2(5+2\/€)X —2(\/§—JE)X <1
Gidi: Nhan xét rang:

(9\/§+11\/§ X :%\/g+\/§ 35 :%\Ehﬁ)xg
[s5+246) =3y3+12)' B =43 +12) 0
[V3+32)'[V3-2] = 3 +42][3-2]§ =1

Do d6 néu dat ¢ =(v3++2]", diéu kién 0 thi (V3 -2 =
Khi dé bat phuong trinh tuong duong vGi:

1

~

1
t3+2t2—2;<1 o tt*+28-t-2<1

o (e=1)(e+2) (€ +1+1) <0 = —2<t<1
K&t hop vdi diéu kién cla t ta dugc: 0<t<1 - (2+\/§)X <l x<0
Vay nghiém cla bat phuong trinh 1a x<0.
VD3: Gidi bt phuong trinh: (5+21) +(5-21] <2

. 0 5-210
Gidi: Chia 2 v€ bat phuong trinh cho 2* >0 ta dugc: EB-F;/E E +EB ;/i E <5
H O
Nhén xét rang: ﬁ b+4/21 .EB V21 =1
> BE 2 B
, O [} ,
Nén néu (fl<‘§|tt=EE-|-\/i diéu kién >0 th1EE V21 21.Khi do6 bat phuong trinh c6 dang:
5 2 f 52 B
t+i<5 o o510 o 20 \/_s < 2/—
t
i 5-ﬁ<zg+¢m<5+m e

2 H 2 H 2
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Vay nghiém clia phuong trinh 1a: [ ~11]

_ L. 25
VD4: Gidi bait phuong trinh : 5'+—==—> 35

Gidi: Pi€u kién 57 -4>0 = 2x>log, 4 = x>log;2 (¥)

) X ) B 2u S5
Pat u =5, diéu kién u>2, khi d6 bat phuong trinh c¢6 dang: U+ 2_4 > 3V5
[u? -

Binh phuong 2 v€ phuong trinh (1) ta dugc:
4u* 4u? u’ u’

2
u’ + + >45 = +4. >45 (2
-4 -4 -4 -2 (2)
2
pat t= ,t >0 Khi d6 bat phuong trinh (2) c6 dang:

2

t?+4t-45>0 = t>5 < >5 o u*=25u” +100>0

u’ -4
@ >20  Li>y20 @X>x/_(*) Ek>1og5@

=4

- 0
512<5 m <5 @ >.5 Eog25<x<%

A A . 1
Vay nghi€m cla bat phuong trinh 1a xUJ ﬁogs 2; 5 ﬁ] ( log, +/20; +°°)

BAI TOAN 4: SU DUNG PHUONG PHAP DAT AN PHU- DANG 2
L. Phuong phap:

Phuong phap nay gibng nhu phuong trinh mdi.

I1. VD minh hoa:

VD1: Gidi bat phuong trinh: 4* -2 + 4 <

Gidi: Pat t =2* di€u kién >0

Khi d6 bat phuong trinh c6 dang: 2 -2t +4° <0.Tacé: A'=1-4% <0

':0 2 2
. H-4=0 M =1 Xx=0
Do do: (2) = [ b = [ e [ -0 o x=0
“T2q BT P=1 X=0

Vay bat phuong trinh c6 nghiém duy nhat x=0.

VD2: Gidi bat phuong trinh : 9" —2(x+5).3 +9(2x+1) 20

Gidi: Pat ¢ =3* diéu kién t>0. khi d6 bat phuong trinh tuong duong véi:
f(t) =t*=2(x+5)t+9(2x+1)20. Tacs A'=(x+5)" -9(2x+1) =(x-4])".

Do d6 f(£)=0 c¢6 2 nghi€m t=9 hodc t=2x+1

Do d6 bat phuong trinh c6 dang: (t—9)(t—2x-1) 20
07-9=0 %3 (Ix=>2
%—2x—120 > 2x +1Bemouli E’E}’(SODXZI k=2

3
%t—%o *<9 <2 f<xs
ft-2x-1<0 X<y +1] <x<1

Vay bat phuong trinh c6 nghiém x>2 hodc 0<x<1
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BAI TOAN 5: SU DUNG PHUONG PHAP PAT AN PHU- DANG 3
I. Phuong phap:
SU dung 2 an phu cho 2 bi€u thifc mil trong bat phuong trinh va khéo 1éo bi€n ddi bat phuong
trinh thanh phuong trinh tich, khi do6 luu y:
A>0 [A>0

T T, 2

AB>0 = va AB<0 =
<0 <0
A £
I1. VD minh hoa:
VD1: Gidi bat phuong trinh : 6* +2*2 > 4.3* + 2%
Gidi: Viét lai bat phuong trinh dudi dang: 2*.3* +4.2% —4.3* - 2% > (

— X

Dat 0 _ diéukién u,v>0. khi d6 bt phuong trinh c6 dang:

uv+4v—4u-v> 20 < (u—v)(v—4) >0
[Tu-v=0 * =2 x>0
H-420 24 Fx22

%U—VSO %ngx %RSO

Ey-4<0 "4 HxS2
Vay bat phuong trinh ¢6 nghiém x =2 hodc x<0

VD2: Gidi bat phuong trinh : 2% + \/2x+1 </2%" +4x+2

, A N 1
Giai: biéu kién: 2x+1=20 < xZ—E

Viét lai bat phuong trinh dudi dang: 2° +/2x+1 < (2.2 +2(2x +1)

L =2 C a , e s
bat [ diéu kién u>0 va v=0. Khi d6 bat phuong trinh dugc bién dbi vé dang:
B =v2x+1
U+v<2ul+2v’ (u+v)2 <(2u2+2v2) = (u—v)2 >0
I N X 2x DZX:O S(ZO
Ta xét phuong trinh: 2° =v2x+1 = 27 =2x+1 = - 1
%x =1 k==
o 2
Vay bat phuong trinh c6 nghiém XDD—l""“D H)l%
dy bat p g ghi€ 15 HD’2D
VD3:Bat phuong trinh : /5% —1 +5* —32\/52"”"%52 -2.5*+16 c6nghiém la
a) x<1
b) x>1

Gidi: Viét lai bat phuong trinh dudi dang:
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J5' —1+5* =32+/2.5% -10.5"" +16

- 5*—1+5X—3z\/2(5X—3)2+2(5X—1)

Bi=v5-120

Piéu kién: 5*-120 = x=0.Dat [ 5 . Bat phuong trinh dugc bién doi vé dang:
B =5-
+v=0 +v=0
u+v=+2u’ +2v° @@ 2«=@l , eu=ve 5"-1=5"-3
5u+v) =2u” +2v u—v) <0
B -320 B >3
= [] x=1

< D 2x X <
5-1=5*-3 B -7.5+10=0
Vay bat phuong trinh c6 nghiém x=1.

__ CAC BAT PHUONG TRINH MU PUOC GIAI BANG NHIEU CACH
1. PAT VAN DE :
Nhu vay théng qua cac bai toan trén, ching ta da biét dugc cadc phudng phap co ban dé€ gidi bat
phuadng trinh mii va thong qua cac vi du minh hoa chiing ta ciing c6 thé thdy ngay mot di€u rang,
mOt bat phuong trinh c6 thé dugc thuc hién bang nhiéu phuong phéap khac nhau. Trong muc ndy
s& minh hoa nhling vi du dugc gidi bang nhiéu phuong phap khéac nhau véi muc dich co ban la:
+ Gidp cac em hoc sinh da ti€p nhan day du ki€n thlc toan THPT trd nén linh hoat trong viéc 1ua
chon phuong phép gidi.
+ Gitip cac em hoc sinh 18p 10 va 11 Iua chon dugc phudng phéap phit hgp vdi kién thlc clia minh.
I1. VD minh hoa:
VD: Tim m duong d€ bat phuong trinh sau cé nghiém:

( 94 \/g) X* +2x—m|+m® +m+1 N ( 5_ \/5) X* +2|x=m|+m® +m-1 <8+ 4\/5
Gidi: Nhan xét rang: ( 2 +\/§) ( 2 —\/5) =1
Nén néu dat u = ( 2+ \/g)xz+2x_m+m2+m diéu kién u>1

. x> +2|x—m|+m’ +m 1 o . ;
Thi ( 2 —x/g) =—. Khi d6 bat phuong trinh c6 dang:
u

(2+\E)u+2+uﬁs4(2+\@) e U —4u+1<0

X% +2|x—m|+m*+m

@2—\/§Sus2+\/§@(2+\/§) - <2443 = X +2[x-m|+m* +m<1(1)
Ta c6 thé 1ya chon 1 trong 2 cach gidi sau:

Cdch 1: SU dung phuong phap dat n phu.

D&t t=x-m, b&t phuong trinh c6 dang: £* +2([t|+mt) +2m* +m=-1<0 (2)

+V6i 20 thi(2) = f(t) = +2(m+1)t+2m* +m-1<0 (3)
Vay (2) c6 nghiém < (3) c6 it nhat 1 nghiém t =0

f(t)=0 c6 it nhat 1 nghiém t =0 (0<t, <t, hodc t, <0<t,)
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dF+1<m<?2
[ 5 ,
On'>0 m+1) -2m-—-m+120 >l
g%af(O)zo m?+m-120 2 1
And DD A 1>0 < <-1 = —1Sm£§
m—12
%2520 <-1
Bm*+m-1<0 0 1
Faf (0)<0 licmel
B 2

+V6i t<0 thi(2) = g()=t*+2(m=-1)t+2m* +m-1<0 (3)
Vay (2) c6 nghiém < (3) cé it nhat 1 nghiémt <0

huong trinh g(£)=0 c6 it nhat (1) nghié (<oph =0=0¢g

- t £)=0 c6 it nhat €mt=

phuscng rinh g0-0 b it v (1) nghiém ¢ <0511 = =
- 2 TF1<m<2
On'>0 m=1)" =2m* —m+120 1
7 1

_ dg(020  HPm*+m-120 CEETE L el
%5<0 m-1<0 =1 2
ok 2 0 1

m+m-1=20 sms—

Rgo<o 2 qHEmes

A " A 1
Vay bat phuong trinh c6 nghiém khi 0 <m < 5
Cdch 2: SU dung phuong phap dat an phu
D&t t =|x—m|, diéu kién t > 0. B&t phuong trinh c6 dang: h(t) =t* +2t +2mx+m—-1<0 (4)
Vay bat phuong trinh c6 nghiém < minh(t) <0(t 20) (5)
Nhén xét rang h(t) 1a 1 Parabol c6 dinh t=-1<0, do d6 minh(t) =h(0)(t 2 0) . Do d6:

1 A S a1 1
(5) = 2m*+m-1<0 = -1sm< 5 .Vay bat phuong trinh c6 nghiém khi 0 <m < 5
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) CHU DPE 3: HE PHUONG TRINH MU
BAI TOAN 1: SUDUNG PHUONG PHAP DAT AN PHU

I. Phuong phap:
Phuong phap dugc st dung nhi€u nhat d€ gidi cac hé mii 12 viéc s dung cac an phu. Tuy theo
dang cla hé ma lua chon phép dat an phu thich hgp.
Ta thuc hién theo cac budc sau:
Budc 1: Bat diéu kién cho cac bi€u thlc trong hé c6 nghia
Budc 2: Lua chon an phu d€ bi€n d6i hé ban dau vé cac hé dai s da biét cach gidi ( hé bac
nhat 2 &n, hé doi xUing loai I, hé doi xUng loai IT va hé dang cdp bac 2)
Budc 3: Gidi hé nhan dugc
Budc 4: K&t ludn vé nghiém cho hé ban dau.
I1. VD minh hoa:
@32)&2 + 22y+2 :17

VD1: Gidi hé phuong trinh: [J

I
.3 +3.2" =8 2

— X

Giai: bat %) , di€ukién u, v>0. Khi d6 hé (I) dugc bién doi vé dang:

2 _ - 1 . 1
o +avr =17 g TrE0 ol el
O i3y=g O _8-6u <=0 3=0 3=
ou+3v = H ™3 =2 H=2
Vay hé c6 cap nghiém (-1;1)

. An3’ 1 +27 =2m

VD2: Cho he phuong trinh: [J N
B +m2Y =m+1
a) Tim m dé€ hé c6 nghiém duy nhat.
b) Tim m nguyén d€ nghiém duy nhat clia hé 1a nghiém nguyén.

— /x+l
> - _3 A A N . ’ A ¢ 2. N
Giai: bat [ o diéu kién u= 3 va v>0. Khi dé6 he (I) dugc bién doi vé dang:
D/:

Onu+v=2m

l (II). Taco:

[(M+mv=m+1

m 1 5 2m 1 2 m 2m )
D= =m°-1; D, = =2m°-m-1D, = =m°"—-m

1 m m+l m 1 m+]

a) Hé c6 nghiém duy nhat khi:
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ED#O Ehf 1#0
H D BZm+1 Hn;tﬂ
(U=—%23 = [——=23 = [F2=sm<-1 < -2<m<-1
o D om+l Hn<-10m=0
O _D, 0 m >0
D Hm+1

Vay hé c6 nghiém khi 2<m<-1,
a) V@i m nguyén ta c6 m=-2 khi d6 hé c6 nghiém la:
=3 B=3 Gfx+1=1 X=0
o _.=0 = [ = 0 _
v=2 g =2 By =1 =1
Vay v6i m=-2 hé c6 nghi€ém nguyén (0;1)
2cotgx+siny - 3
VD3: Cho hé phuong trinh: [ _
. p g @slny _81C0th — 2m

a) Gidi hé phuong trinh véim=1

21 A < A > T
b) Tim m dé hé c6 cap nghiém (x;y) thoa médn 0< y < By
2 2 a1 A A h+v=2m
Gidi: Bién d6i hé vé dang: [
Hv=-3

Khi d6 u, v 12 nghiém cUa phuong trinh f(t) =t -2mt-=3=0 (1)
a) VGi m=1 ta dugc:

__1 [u=3 siny_3
t?=2t-3=0 = TS O = é‘a
H = D/ = _1 D_chotgx — 1
%:E+2kn
6 g _m _ I
Esmy=— a 517 @Y_Eﬂmy_y_ngan
- - %:?+2knc 5 2 o skiOZ
H:otgx—O =—+Imy=y=—+2km
O
H(zg'”" %Y 2 6

Vay v8i m=1 hé ¢6 2 ho cap nghiém.

Q‘-QXZ—Z _22x2+y +4y :1
VD4: Gidi hé phuong trinh: [J ,
P22 -3.22° =16
, P gy e =g
Gidi: Viét lai hé phuong trinh dudi dang: [ i )
R -3.4°72" =4

=TT N

bat O diéu kién u =— va v>0.
=2 4

%,12 —4uv +v* =1(1)
5° —4uv =4(2)
DE gidi hé (II) ta c6 thé st dung 1 trong 2 cach sau:
Cach 1: Kh(r s6 hang tu do tU hé ta dugc: 4u® —13uv+3v> =0 (3)

Khi d6 hé (I) dugc bi€n d6i vé dang: (1D
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N

P&t u=tv, khi d6: (3) = v*(4* ~13t+3] =0 -

O8O0

+ Vi t=3 ta dugc u=3v do d6: (2) = —8v> =4 vo nghiém.
, 1 1
+ Vi t=Z ta dugc u=-ve v=4u dodé: (2) = 4u’=4 = u=1

m=1 B7'=1 OF-1=0 [Xx=%1
_ 0 < =40 _
D=4 @’=4 (=2 [y =2
Vay hé phuong trinh c6 2 cap nghiém (1;2) va (-1;2)
Céch 2: Nhan xét rang néu (u;v) 1a nghiém clla hé thi u #0
2

TU (2) ta dugc u =" (4). Thay (4) vao (1) ta dugc: 2v* =312 -16=0 (5)

=16
~ 2 2 2 Dl:l
bat t =v°,t >0 tadugc: (5) = 2t"-31t-16=0 = [J 1 =Vvi=16ev=401 _
=--@ =4
2
=1 ¥-1=0 [x=+#1
= [ = [ = [0 _
R’ =4 [y =2 y=2

ghiém (1;2) va (-1;2)

EZZMH - 32‘)(‘ — yZ -2
VD5: Gidi hé phuong trinh: [J ,
Py’ -3y =2"-2

Gidi: bat y =2 diéu kién u >1. Hé c6 dang:
%Zu2 -3u=y*-2
@Zy2 -3y = u’ -2

Vay hé phuong trinh ¢6 2 cap

=

O 2(u2—y2) -3(u-y) :—(uz—yz)

= su-ylfury- =0 B77

+ V@i u=y, hé phuong trinh tuong duong vdi:

%‘*‘:1 %x=0
u=y i =y i=y=1 my=1 f{y=1
%uZ—Bu:uz—z - %2—3u+2:0® Ey=y=2 - %X:z - %ﬁx:il

=D iy =2

+ V@i y=1-u, hé phuong trinh tuong véi:
By = 1-u [y =1-u
0 2 2 = [ 5
u’-3u=(1-u) -2 [’ -3u+1=0
Vay hé c6 3 cap nghiém la (0;1), (1;2) va (-1;2).

. @IOEQ(X}’) -3= 2( Xy)Ing?’ (1)
VD6: Giai phuong trinh: g

v0 nghiém

x+1)" +(y+1)" =1(2)
Gidi: Piéu kién xy>0
+ Gidi (1): Dat t =log, (xy) O xy =2'. Khi d6 phuong trinh (1) 6 dang:
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9‘—3:2(2‘ - 3*-3=23 - 3"-23-3=0 (3)

bat u =3",u >0, khi d6 phuong trinh (3) c6 dang:

[ =-1(1
u’—2u-3= OQHI @ 3 =3et=1exy=2

)log23

+Gidi(2): = X*+y* +2x+2y+1=0 = (x+y)2+2(x+y)—2xy+1:0
- (x+y)2+2(x+y)—3=0 4)
Dbat v=x+y, khi d6 phuong trinh (4) c¢6 dang:

v=1 k+y=1

vV'+2v-3=0
H=- % ty=-3
D><+y
Vi x+y=1 ta dugc: _
ny =2
Khi d6 x, y 1a nghi€m cUa phuong trinh: X? — X +2 =0 vo nghiém
p [(k+y=-3
VOi x+y=-3, tadugc: 0 _
Xy =2
X =1 [x=1 k=2
Khi d6 x, y 1a nghiém cGa phuong trinh : X* —=3X +2=0 = EIX 0 _vaQd _
2 =2 y =1
Vay hé c6 2 cap nghiém (1;2) va (2;1)
@3)&1 2y 2 3 2y+3x (1)
VD?7: Gidi hé phuong trinh: [J
P & B/BX +1+xy =+x+1(2)
Giai:
[k=>-1 k=0
[k+120 =-1 .
Phuong trinh (2) = 5 = [ - = = 2
+1+xy=x+1 3x+y-1 =0
i l= (G T U AR i
) - 8 8
+ VGi x=0 thay vao (1) ta dugc: 2+2"72 =3.2" = 8+2 =12.2" = 2V = 1°7 =log, Tl
(kx=-1
+ Vi ED’ =3 thay y=1-3x vao (1) ta dugc: 2" +27*1 =32 (3)

X¢ o 93x+l (A -1 nA >l
batt=2 vitz2 1nent_4

=3-/8(1)

) = t+1=6@t -6t+1=0 < D = 2% =3+.8
t @ 3+\/§

@x_—gogz(shf) 100 y=2- 1og2(3+J§)
T e

Vay hé phuong trinh ¢6 2 nghiém: [ 8 va[J

Ey:10g2ﬁ Ey:2—10g2(3+\/§)

BAI TOAN 2: SU DUNG PHUONG PHAP HAM SO
I. Phuong phap:
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Ta thuc hién theo céc budc sau:

Budc 1: Bat di€u kién cho céc bi€u thlc trong hé c6 nghia.

Budc 2: TU hé ban dau chiing ta xéc dinh dugc 1 phuong trinh hé qua theo 1 &n hodc cd 2 an,

gidi phuong trinh ndy bang phuong phép ham s6 da biét

Budc 3: Gidi hé mdi nhan dugc

I1. VD minh hoa:

. B -3 =y-x(1

VD1: Giai he phuong trinh: [J | y2 ®

B +xy+y  =12(2)

Gidi: Xét phuong trinh (1) dudi dang: 3*+x=3"+y (3)

Xét ham sO f(t) =3' +t dOng bién trén R.

V&y phuong trinh (3) dugc viét dudi dang: f(x) = f(y) = x=y.Khi d6 hé c6 dang:

(k=y (k=y (k=y k=y=2

|:| ) ), = s _ = D _ = _ _

X +xy+y =12 x" =12 [x=%2 =y=-2

Vay hé phuong trinh c6 2 cdp nghi€m (2;2) va (-2;-2)

. R +2x=3+y

VD2: Giai he phuong trinh: [J
R +2y=3+x

R*+2x=3+y

U

B+x=2"+2y

Xétham s6 f(t) =2' +3t+3 1a ham d6ng bién trén R.

Vay phuong trinh (1) dudc viét dudi dang: f(x)=f(y) = x=y.

Gidi: Bién d6i tuong duong hé vé dang: 0 2*+3x+3=2"+3y+3 (1)

[ &
Khi d6 hé thanh: = II
i %X+2x:3+y %XZS—X(2) (I

+ Gidi (2): Ta doan dugc x=1 vi 2' =3-1. V€ trai 1a mOt ham dOng bi€n con v€ trai 1a ham s6
nghich bi€n do vay x=1 1a nghi€m duy nhat clla phuong trinh ndy. Khi d6 hé (II) trd thanh:

[k =

0 _) e x=y=1

x=1
Vay hé da cho c6 nghiém x=y=1.
2 -2 =(y-x](xy+2) (1)
VD3: Giai he phuong trinh: [ | | ( )( )

B +y =2(2)

Giai: Thay (2) vao (1) ta dugc:
2 =2 =(y=x| [y txy) - 2= =y’ =X
= 2Y=x=2"-y*(3)
Xétham sO f(t) =2 +t> d6ng bién trén R.
Vay phuong trinh (3) dugc viét dudi dang: f(x) = f(y) = x=y.Khi dé hé c6 dang:
(k=y (k=y [(k=y (k=y=1
Do ioy ™ Doy ™ Do ™ Bomyam
X +y =2 x =2 [x=x1 [x=y=-1
Vay hé ¢6 2 cap nghiém (1;1) va (-1;-1)

BAI TOAN 3: SU DUNG PHUONG PHAP PANH GIA
I. Phuong phap:
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Nhi€u bai toan bang cach danh gia tinh t€ dua trén cc:

+ Tam th(c bac hai

+Tinh chat ham s6 mii

+Bat dang thirc

Ta c6 th€ nhanh chéng chi ra dugc nghiém cla hé hodc bi€n d6i hé vé dang don gidn hon.
I1. VD minh hoa:

ﬁzx ~3" 427 =243
VD: Gidi hé phuong trinh: 2
B3 =1
oL Be=2 1. %u—v|+u+v=2(1)
Giai: bat 0 , di€éukiénu>0va v=—. He co dang: D
mY% =yl 3 Fuv = 1(2)

Bién dGi (1) vé dang:
- 4=(u—v)2 +(u+v)2 +2‘u2 —vz‘ =2(u2 +v2) +2‘u2 —v2‘22(u2 +v2) > 4uv =4

Khi d6 hé tuong duong voi:

EQ‘uz—v2‘=0

a @2":1 [x=0 [x=0
Dl:v c>u:v:1® DyZ_l_ ®D2_1_0®D2_+1
BJVH B =1 W [y ==
Vay hé ¢6 2 cip nghi€m (0;1) va (0;-1)
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CHU PE 4: HE BAT PHUONG TRINH MU
BAI TOAN 1: SU DUNG PHUONG PHAP BIEN POI TUONG PUONG

I. Phuong phap: ] ] ]
Dua vao cac phép toan bi€n d6i tuong dudng cho cac bat dang thiic trong hé bat phudng trinh, ta

. A s A N , CA>B
c6 thé tim dugc nghiém cua hé. Phép toan thuong dugc su' dung la: Ep -D O00- A+C>B+D

Vié€c Iua chon phuong phép bi€n dGi tuong duong d€ gidi hé bat phuong trinh mii thudng dugc
thuc hién theo cac budc sau:
Buéc 1: Bat diéu kién d€ cac bi€u thlrc cla hé c6 nghia
Buérc 2: Thuc hién cac phép bién dGi tuong chuyén hé vé 1 bat phuong trinh dai sO da biét cach
giai.
Buérc 3: Ki€m tra tinh hgp 1€ cho nghiém tim dudc, tU d6 dua ra 10i két ludn cho hé.
V6i hé bat phuong trinh mii ch(fa tham s6 thudng dugc thuc hién theo cac budc sau:
Buérc 1: Bat diéu kién d€ cac bi€u thic clia hé c6 nghia
Buérc 2: Thuc hién cac phép bi€n dbi tuong duong ( phuong phap thé dugc st dung khéa nhi€u
trong phép bi€n doi tuong duong ) d€ nhan dugc tir hé 1 bat phudng trinh 1 &n chua tham s6.
Buwéc 3: Gidi va bién ludn theo tham sO bat phuong trinh nhan dugc.
Buérc 4: Kiém tra tinh hgp 1€ cho nghiém tim dudc, tU d6 dua ra k€t ludn cho hé.
Chii y: D0Oi vGi hé bat phuong trinh mii 1 8n thuOng dugc gidi tUng bat phuong trinh cUa hé, roi
két hop cac tap nghiém tim dugc d€ dua ra két ludn vé nghiém cho hé bat phuong trinh.
I1. VD minh hoa:

) . EZZXZH _9.2x2+x + 22x+2 (1)
VD1: Giai he bat phuong trinh: [
Rx-5<+-x"+4x-3(2)
Gidi:
Gidi (1): 2.2 —9.2* +4, 2“ =0 < 227 -9+42"% =0

Pat ¢ =2~ di€u kién ¢ 2 \/— Khi d6 phuong trinh c6 dang:

=4
4 2 |:| x*-x
2t+——-9=0 = 2t"-9t+4=0 = 1 = 2 =4
t ==()
a2

k=-1
e xX'-x= 2«:x—x20©% 3
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5 5
OPx-5<0 ’<<E an<E
il
Gidi (2 X’ +4x-3=0 <x<3 Eﬂ .5 L <14 .
. =3 4 =2 — < S X I
1@l Opy 550 5 5 =5 5 @
, X = — [
X% +4x=3>(2x-5) 2 %QKE
Hbx? —24x+28<0 5

Ké&t hop (3) va (4) ta dugc nghiém cla hé 1a x=2.

BAI TOAN 2: SU DUNG PHUONG PHAP PAT AN PHU
I. Phuong phap:
Viéc Iua chon dat an phu thich hgp cho hé phuong trinh mii, ta c6 th€ chuyén hé vé cac hé dai
sO da biét cach gidi. Cu thé ta thudng thuc hién theo cac budc sau:
Buéc 1: Bat diéu kién cho cac bi€u thic cla hé c6 nghia.
Buérc 2: Lua chon &n phu cho hé va diéu kién cho cac an phu.
Buoc 3: Gidi hé nhan dugc tUr d6 suy ra nghiém x; y
Buérc 4: Kiém tra tinh hgp 1€ cho nghiém tim dudc, tU d6 dua ra 10i két ludn cho hé.
I1. VD minh hoa:
. H2* -2=2"-1
VD: Giai hé bat phuong trinh: [J

Hog, (2% -2%)" <0 ®

=X

2 ~ @’l N
Giai: bat [ , 51, v<0. Khi do6 he (I) c6 dang:

Hu? -2 =v-1 Hu*-2=v-1  Hu?-2=v-1)

goggy(uz—vz)2 <0 - §0g3‘u2—v2‘s0 - Ej#\/; u2—v2‘sl(2)

-1=0 =1
Gidi (1) ta bién d6i: O = [
@ Bzz—2=(v—1)2 > —v =-2v+3(3)

Gidi (2) bang cach thay (3) vao (2) ta dugc:

3
F-2v+3#0 Eﬁ% %HE @?,ﬂog%

= 2 = [
H_2V+3|S1 Hsv<2 H<2<2 Hsys<t

%y;tlogZE;lSySZ
Vay nghiém cla hé 1a 1a cac cap sO (x;y) thod méan hé: [ 2

S

BAI TOAN 3: SU DUNG PHUONG PHAP PIEU KIEN CAN VA DU
I. Phuong phap:
Trong phan nay chiing ta st dung phuong phép can va du da biét d€ gidi cac hé bat phuong trinh
cha dau tri tuyét doi.
I1. VD minh hoa:
VD: Tim m d€ hé sau c6 nghiém duy nhat.
EZZX +22y +2y+1 <m-1

%I.ZZy +22X +2X+1Sm_]_
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Gidi: Tru6c hét cdn m-1>0 = m>1

y @l =27
bat: [

5=

B2 +v2+2v+lsm B +(v+1)" <m()
[l = 0
B’ +v+2u+l1<m @/2+(u+1)2Sm(2)
Diéu kén can: Gia st hé c6 nghiém (uo;vo) suy ra (vo;uo) ciing 1a nghiém cla hé. Vay d€ hé co
nghiém duy nhat thi di€u kién can 1a uy=vo.
Khi do: u,® +(u, +1)* <m = 2u,? +2u, —m+1<0 (1)

A X A w 1
Ta can (1) phai c6 nghiém duy nhat <« A=0 =« m= 5

, di€u kién u, v>0. Hé dugc bién dbi vé dang:

Vay di€u kién can d€ hé c6 nghiém duy nhat 1a m=1/2

1 v+l <
biéu kién du: V4i m——he co dang: [ 1 (I1)
[{/2 (u+1)zs—

O u?+(v+1)" +(u+1)" +v* <1 o 2u® +2u+2v* +2v+1<0

0 ~ 20 0 5 20 1
@EJ\E+—E Ef 2+—E<0<:>u—v— 5

A, 1. . .
Nhan xét rang u =v = _E thoa man hée (II) suy ra x=y=-1

Vay hé c6 nghiém duy nhat khi m=1/2.

BAI TOAN 4: SU DUNG PHUONG PHAP PANH GIA
I. Phuong phap:

Nhiéu bat phuong trinh ddnh gia tinh t€ dua trén:

+ Tam thUc bac 2

+ Cac bat dang thiic co ban nhu: Cosi, Bunhiacopxki......
+ Tinh chat tri tuyét doi

Ta c6 th€ nhanh chéng chi ra dugc nghiém cla né.

I1. VD minh hoa:
Dﬁ/zw +1-2" <2’ (1)
V2 -2 427 =-1(2)

. A-2=o0 B <1 B <1 <0
Giai: biéu kién: [ < . < [ <
gzw_zygo éle(z -1)20 P21 [x22

Gidi (1): = V2" + 1/ <1e@ﬁ - c>x=y=0 3)
Q 2’ =

Thay (3) vao (2) thdy thod man. Vay hé c6 nghlem duy nhat x=y=0.

‘ 2-2x—3‘—log35 — 5_(y+4) M
VD2: Gidi hé phuong trinh: [J )
Btly| -]y -1 +(y+3)" <8(2)
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Gidi:
Gidi (1) ta dugc: 51 = 3

'S —2x—3‘ —log,5

2377 =570 ~(y+4)2-1 y<-3 (3)

Gidi (2) v6i y < -3ta dugc: ~4y+(y-1) +(y+3)2 <8 - y’+3y<0 - -3<y<0 (4)
Tu (3) va (4) suy ra y=-3 khi d6 hé thanh:

[k*-2x-3=0 =-1y=-3
ED’ -3 Q%‘Sﬁ% 3y=-3

Vay hé phuong trmh 6 2 cap nghiém (-1;-3) va (3;-3).

CHUONG II:
PHUONG PHAP GIAI PHUONG TRiNH-BAT PHUONG TRIiNH- HE LOGA RIT.

) cHU DE 1: PHUONG TRINH LOGARIT )
BAI TOAN 1: SU DUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO SO
I. Phuong phap:
D€ chuyén &n s6 khoi 16garit ngudi ta c6 thé 16garit hoa theo cling 1 cd sO cd 2 v€ cla phuong
trinh, bat phuong trinh. Chiing ta luu y cac phép bién dbi co ban sau:

<a#l
Dang 1: Phuong trinh: log, f(x)=b = [J o
of (x) =a

<a#l

Dang 2: Phuong trinh: log, f(x) =log, g| x| = O

ang g ( ) ( ) gf(X)=g(X)>0

Chii y: Viéc lua chon di€u kién f(x)>0 hodc g(x)>0 tuy thudc vao do phlc tap cla f(x) va g(x).
I1. VD minh hoa:

VDI1: Gidi phuong trinh: 2(log, x)° =log, x.log, | V2x+1-1)
(k>0

Giai: biéu kién: EQX +120 = x>0, Phuong trinh dugc viét dudi dang:

. 2x+1-1>0

2%log3x§ =log, xlog,[v2x+1-1] = %log32x:10g3 x.log,|2x+1-1)
= log,’ x =2log, x.log3(\/2x +1- ) Eog3x 210g3(\/2x+ )Elog3x 0

dog,x=0 k=1
- 0O = 0
Hog, x—2log, (V2x+1-1] =0 [x=2x+1-22x+1+1
k=1 k=1
[2V2x+1=x+2 B(2x+1) =(x+2)
x=1 =1
x —4x=0 5(:4

Vay phuong trinh ¢6 nghi€ém x=1 va x=4.
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VD2: Gidi phuong trinh: log, x +log, x =log; x
Gidi: biéu kién x>0. Ta bi€én dGi v€ cung c0 s0 3:
log, x =log, 3.log, x
B4 Bas 0B i d6 phuong trinh c6 dang:
log. x =log. 3.log, x
log, x +1log, 3.1og, x =log, 3.log, x
= log, x(1+log,3-1og,3) =0 = log,x=0 = x=1

Vay phuong trinh ¢6 nghiém x=1.

BAI TOAN 2: SU DUNG PHUONG PHAP PAT AN PHU- DANG 1

I. Phuong phap:

Phuong phap dat 8n phu dang 1 1a viéc s& dung 1 an phu d€ chuyén phuong trinh ban dau thanh
1 phuong trinh vGi 1 &n phu.

Ta luu y cdc phép dat an phu thuOng gdp sau:

- - 7 1 7
Dang 1: Néu dat t =log, x vdi x>0 thi: log,* x =t";log  a :; vOi 0<x#1
Dang 2: Ta biét rang: a°%° =¢"°*“ do d6 n€u dat r = ¢°** thi r = x*°. Tuy nhién trong nhi€u bai
toan c6 chlta ¢"°®*, ta thuOng dat an phu dan vdi t =log, x
VD minh hoa:
VD1: Cho phuong trinh: log, ( 5" —1) log, ( 2.5 —2) =m (1)

a) Gidi phuong trinh v&i m=1
b) Xac dinh m d€ phuong trinh c6 nghiém x>1
Gidi: Bién d6i phuong trinh v€ dang:

%1og2(sx ~1].log, [2(5* ~1]J=m = log, (5" ~1).ld +log, 5" ~1) = 2m
biéukién: 5 -1>0 = 5 >1 = x>0
Pat t =log, (5" ~1] . Khi d6 phuong trinh c6 dang: t(1+t) =2m = f(t) =’ +t=2m=0 (2)
=1 qng(SX-l) =1 @ -1=2
= [ )
Hogz(Sx—l) =2 B'-1=27
[k =log. 3

3

O
5= 5
2 k=log. =
4 O &

a) V6i m=1 ta dugc: t*+t-2=0 =

(5

D
A 7. N , « A 5

Vay vOi m=1 phuong trinh c6 2 nghiém x =log; 3; x = log, 2

b)V6i x210 5 -125-1=4 « log, (5" ~1) 2log, 4=2 = 22

2= (*)

Vay d€ phuong trinh (1) c6 nghiém x =1 < (2) c6 nghiém t>2 < (loai (*))
ydep H

1=

= af(2)<0 = 4+2-2m<0 = m23,

Vay v8i m =3 thod man di€u kién dau bai.
VD2: Gidi phuong trinh: log, | x —vx’ —1) Jog, | x ++/x° —1) =log, |x VX’ —1‘
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[k*-1=>0

Gidi: Di€u kién: (k—Vx*-1>0 = x=1
0

K+VX*-1>0
x—~/x* 1| x++/x* -1

Khi d6 phuong trinh dugc viét dudi dang:

=10

x—\/ﬁ) = x+\/ﬂ)_1

Nhén xét rang:

log, x+\/x2—1) log, x+\/x2—1) =log, x+\/x2—1)
= log, x+\/x2—1).log3 x+\/x2—1) =log, x+\/x2—1)

x+x" -1
X ++/x° —1) =log, 6.log,

Khi d6 phuong trinh dugc viét dudi dang:

st dung phép bién doi co s6: log, =log, 6.log,

)
x+\/ﬁ)

va log,

log, 6.10g, x+\/x2—1).log36.log6 x+\/x2—1) =log, x+\/x2—1) (1)
~ 2 . s s m:()
P&t t =log, | x++/x —1).Kh1 d6 (1) c6 dang: t(log, 6.log, 6.-1) =0 < Hog 6.10g. 6.6~1=0 +
2 VB3 M -

V6it=0 O log,

1' 2_
x+4/x° —1) =0 - x+Vx'-1=1 < %H- 1 = x=1
Fx—vx* -1

+ Vi log, 6.1og,6t-1=0

log, 6.log, 6.log6(x+\/x2 —1) =0 - log, 6.10g3(x+\/x2 —1) =1
X ++/x° —1) =log, 2 = x+/x*—1=3"%>

EX"' Xz _1:310g62
= [
@( _ X2 _1 - 3—|Og62

< log,

= X :1(310&2 +3—log62)

A ~ s A S 1 0! —lo;
Vay phuong trinh c6 nghiém x=1 va x = E( 382 +37! g62)

BAI TOAN 3: SU DUNG PHUONG PHAP PAT AN PHU- DANG 2

I. Phuong phap:

Phuong phap dung an phu dang 2 1a viéc st dung 1 anphu chuyén phuong trinh ban dau thanh
phuadng trinh véi 1 an phu nhung cac hé s6 van con chifa x.

Phuong phap nay thuOng dugc st dung d6i véi nhitng phuong trinh khi Iita chondn phu cho 1
bi€u thirc thi cac bi€u thiic con l1ai khong bi€u dién dugc triét d€ qua an phu d6 hodc néu bi€u
dién duogc thi cong thirc bi€u dién lai qua phlc tap.

Khi d6 thudng ta dugc 1 phuong trinh bac hai theo &n phu ( hodc van theo 8n x ) c6 bi€t sd A 1a 1
sO chinh phuong.

I1. VD minh hoa:

VD1: Gidi phuong trinh: lg° x-1g x.log, (4x) +2log, x =0

Gidi: biéu kién x>0.

30



Bién d6i phuong trinh vé dang: 1g° x —( 2+1g’ X) lgx+21g, x=0
D4t t=lgx, khi d6 phuong trinh tuong duong véi: ¢* —(2+log, x) £ +2log, x =0
Taco: A= ( 2+log, x) ? —-8log, x = ( 2-log, x) ’ suy ra phuong trinh c6 nghiém

F=2 dgx=2 Ogx=2 [X=100
=log, x ﬂgx—— gx=0 =1
1o ™ o2 o™

Vay phuong trinh ¢6 2 nghiém x=100 va x=1

BAI TOAN 4: SU DUNG PHUONG PHAP PAT AN PHU- DANG 3

I. Phuong phap:

Phuong phap ding an phu dang 3 s& dung 2 &n phu cho 2 bi€u thlrc l6garit trong phuong trinh va
bi€n d6i phuong trinh thanh phuong trinh tich.

I1. VD minh hoa:

Giadi phuong trinh: log, %(( X —1) ’ E|+log2 x.log, ( x* - x) -2=0

Gidi:
EIx( X —1)2 >0
Piéu kién x>0 = x>1, Bi€n d6i phuong trinh vé dang:
%(2 -x>0
[ =)
log, — +log, x.log, ( e —x) -2=0
X

- 2log2(x2 —x) +log, x.logz(x2 —x) -2=0

5 @:logz(xz—x) )
bat O . Khi d6 phuong trinh tuong duong vOi:
B =log, x
=1
2utv—uv—-2= Oc»(u 1)(v 2) Oam
H=2
[k =-1(L)
q 2 _ =1 2 _y—_2=
@DogZ(x X) @B( x—2 O@%:z
Hog, x =2 x=4 =4

Vay phuong trinh ¢6 2 nghiém x=2 va x=4.

BAI TOAN 5: SU DUNG PHUONG PHAP PAT AN PHU- DANG 4

I. Phuong phap:

Phuong phap dat &n phu dang 4 1a viéc s& dung k an phu chuyén phuong trinh ban dau thanh 1
hé phuong trinh v&i k &n phu.

Trong hé mdi thi k-1 phuong trinh nhan dugc tlr cac mOi lién hé gilta cac dai lugng tuong Ung
I1. VD minh hoa:
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VD1: Gidi phuong trinh: log,

x =X —1) +3log,

x+/x —1) =2
k=120
A H
Gidi: Diéu kién (xk—Vx*-1>0 = x=1
O
BK+Vx*—1>0
x—x —1)
X ++/x° —1)
Nhén xét rang: u +v =log, | x =/ x> —1) +log,

x—+x*-1].

Khi d6 phuong trinh dugc chuyén thanh:

aizlogz
be

at [
 =log,

x+\/ﬁ)

x+ x2—1) =log,1=0

=log,

— 2_ f—
Q4v=0  u=-v  u=-1 [19g|x~Vx 1)‘1

Qi+3v=2" Bv=2" B =1 loe.

Vay phuong trinh ¢6 nghiém x=5/4.

VD2: Gidi phuong trinh: \/3+log2(x2 —4x+5) +2\/5—log2(x2 —4x+5) =6 (1)
@3—4x+5>0

Gidi: Diéu kién [B+log, X’ —4x+5]20 = x* -4x+5<2° = 2" -4x
gS—logZ(XZ—4x+5)20
= 2-+/29 < x<2+/29(%)

=\/3+log2(x2 —x+5)

diéu kién u,v =0, Khi d6 phuong trinh dugc chuyén thanh:

A
at [
a

:\/5—log2(x2 —x+5)
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(LH=6-2v

[u+2v=6 [FH=6-2v [L=6-2v =2
A+ =8 46-2)'+v =8 Gvi-24v+28=0 2 _14
5
3+ 1log, (x* —ax+5] =2
l
B/:Z;U:Z g/S_IOgZ(XZ—Al-X'*'S) =2 gog2(xz—4x+5):1
) §/=%:V=§ ) %\/3+1og2(x2—4x+5) = éogz(x2—4x+5) -1
)

%\/S—IO&(XZ —4x+5| =

O
X2 —4x+5=2 X2 —4x+3=0 Bk X
He—ax+5=2%  He-ax+5-2%=0 [

B

Vay phuong trinh c6 4 nghi€m phan biét.

BAI TOAN 6: SU DUNG PHUONG PHAP PAT AN PHU- DANG 5

I. Phuong phap:

Phuong phap dat 8n phu dang 5 1a viéc s&t dung 1 an phu chuyén phuong trinh ban dau thanh 1
hé phuong trinh v&i 1 &n phu va 1 an x.

Ta thuc hién theo cac budc sau:

Buoc 1: Bat diéu kién c6 nghia cho céc bi€u thiic trong phuong trinh

Buréc 2: Bién d6i phuong trinh vé dang: [ B ¢(x) B=0

) A o o B=ely)
Buéc 3: Dat y =$(x) , ta bién d6i phuong trinh thanh hé: [
of (xy) =0

I1. VD minh hoa:
VD1: Gidi phuong trinh: log,” x+./log, x+1=1 (1)
Gidi: bat u =log, x. Khi d6 phuong trinh thanh: v +Ju+1=1 (2)
L u+1zo
biéukién: J , = ~l=sus<l
l-u =0
DPat v=+Ju+1 di€ukién 0<v<+/2 O v¥ =u+1
Khi d6 phuong trinh dugc chuyén thanh hé:
2=1-v +v=0
E‘J 0 uz—vzz—(u+v) e(u+v)(u—v+1)=0a
5’ =1+u Hi-v+1=0

Khi do:
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e
- - 15
+ Vi v=-uta dugc: u* ~u-1=0 < O 2 @log2x=1 \/§®x22 2
' O 1+45 2
= @
2
p 2 =0 dog, x=0 %}(:1

+ V@i u-v+1=0 ta dugc: u” tu=0 = e - 1

H’:‘l Eogzx:—l %=§

Vay phuong trinh c6 3 nghiém.

BAI TOAN 7: SU DUNG TiNH CHAT PON PIEU CUA HAM SO
I. Phuong phap:
S’ dung tinh chat don diéu cla ham s6 d€ gidi phuong trinh 1a dang toan khéa quen thuOc. Ta c6 3
huéng ap dung sau:
Hudng 1: Thuc hién theo cac budc:
Buéc 1: Chuyén phuong trinh vé€ dang: f(x)=k (1)
Budc 2: Xét ham s6 y=f(x). Dung 1ap ludn khang dinh ham s6 don diéu (gid s& d6ng bi€n)
Budc 3: Nhan xét:
+V6i x=x, = f(x)=f(x)=k dodé x=x, 1a nghiém
+V6i x>x, = f(x)>f(x) =k dod6 phuong trinh v nghiém
+V6i x<x, = f(x)<f(x) =k do dé phuong trinh v6 nghiém.
Vay x=X, 1a nghiém duy nhat clla phuong trinh
Hudng 2: Thuc hién theo cac budc:
Bu6c 1: Chuyén phuong trinh vé€ dang: f(x)=g(x) (2)
Budc 2: Xét ham s6 y=f(x) va y=g(x). Dung 1ap ludn khang dinh ham s6 y=f(x) 1a d6ng bi€n con
ham s6 y=g(x) 1a ham hang hodc nghich bién.
Xac dinh x, sao cho f(x0)=g(xo)

Budc 3: Vay phuong trinh c6 nghiém duy nhat x=x,
Huong 3: Thuc hién theo cac budc:
Bu6c 1: Chuyén phuong trinh vé dang: f(u)=f(v) (3)
Budc 2: Xét ham s6 y=f(x). Dung 1ap ludn khang dinh ham s& don diéu (gid s déng bi€n)
Buéc 3: Khi d6 (3) = u=v vGi Uu,vD;
I1. VD minh hoa:
VD1: Gidi phuong trinh: log, (x* -4 +x=log, [B(x+2)H

x s s K420 . .
Giai: biéu kién O = x>2_Viétlai phuong trinh dudi dang:

xk+2>0

x’—4

logz(x2 —4) ~log, (x+2) =3-x = log, =3-x = log,(x-2) =3-x

i x+2
Nhan xét rang:

+Ham s6 y =log, (x—2) 12 ham déng bién
+ Ham s6 y=3-x 1a ham nghich bién ,
+ Vay phuong trinh n€u c6 nghiém thi nghi€m d6 1a duy nhat

+ Nhan xét rang x=3 1a nghiém cUa phuong trinh

Vay phuong trinh ¢6 nghiém x=3.

VD2: Gidi phuong trinh: log,; ( X' =2x- 3) =2log, ( X =2x- 4)
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g, B 727320 De<i=y5
Giai: bBieéu kien: [J ,
B —2x—4>0 §<>1+\/—

logﬁ(x2 —2x—3) :logz(xz—Zx—4)

Viét lai phuong trinh duédi dang:

= log,(x* —2x=3| =log,( ¥’ —2x~4) (1)

D&t t = x* —2x—4 khi d6 (1) = log(t+1) =log,t (2)

Pat y =log,t 0 t =4’ phuong trinh (2) dugc chuy€n thanh hé:
_4y

g Ower=y o 20,00 @)

g+1=5 EEH B H

Ham s0 f BgH %H 1a hdm nghich bién

Ta co:

+V6i y=1, f(1)=1 do d6 y=1 la nghiém cUa phuong trinh (3)
+ Vi y>1, f(y)<f(1)=1 do d6 phuong trinh (3) vd nghiém.

+ Vi y<1, f(y)>f(1)=1 do d6 phuong trinh (3) v6 nghiém
Vay y=1 la nghiém duy nhat cla phuong trinh (3)

k=4
Suyra: y = =let=4 x*-2x-4=4 = x’-2x-8= O©B<

Vay phuong trinh c6 nghiém x=4; x=-2
VD3: Gidi phuong trinh: x? +3"°&* = &5 (1)
Gidi: bat t =log, x 0 x=2",

Khi d6 phuong trinh ¢6 dang: (2] +3 =(21)" « 4 +3 =5

Chia ca 2 vé cho 5 # 0 ta dugc: EEH %5—1 )

Nhén xét rang:

+ V@ trai cla phuong trinh 1a mOt ham nghich bién

+ V& phai cla phuong trinh 1a mOt ham hang

+ Do vay néu phuong trinh ¢6 nghi€m thi nghiém d6 1a duy nhat

WO, B0

+ Nhan xét rang t=2 1a nghiém cUa phuong trinh (2) vi Bga %H =1

VGit=2 < log,x=2 « x=4
Vay x=4 1a nghiém duy nhat cla phuong trinh

M+2)+%E =2 (1)

k<1
Giai: Bleuklenx -3x+220 = 5(>2

VD4: Gidi phuong trinh: log,

Pat u=+x*-3x+2;u=00 x*-3x+2=u’ = 3x—-x*-1=1-u’

Khi d6 (1) c6 dang: log, ( u+ 2) +%a =2 (2)
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—u?

o il 1,
Xét ham sO f(u)=log3(u+2)+EB =log3(u+2)+g.5
Mién xéc dinh D =|0; +oo)

_ 1 [ p—
B_aoham: f(U)—m'l‘g.zu.S .11'15>0,|:|UDD.
Suy ra ham sO dOng bién trén D

Mat khéc f (1) :log3(1+2)+é.5:2
Khidé (2) = f(u)=f(1) e u=1< Jx*-3x+2=1< x=

2

Vay phuong trinh ¢6 2 nghiém x = —=

3+45
2

BAI TOAN 8: SU DUNG PHUONG PHAP PANH GIA
I. Phuong phap:
I1. VD minh hoa:

VD1: Gidi phuong trinh : log_ ; ( Vad—x+x+ 5) =1 (1)
Giai: ]
Céch 1: Theo bat dang thltc Bunhiacdpski ta cé:

Ja=x 45 < [1+1) [4=x+x-5] =32 o log, ;(Va—x +Jx+5) 1

Vay phuong trinh ¢6 nghi€m khi va chi khi:

M 41_ X=X X1+ > o X= L 1a nghiém duy nhat

Céch 2: Theo bat dang thirc Cési ta c6:
[Va=x+Vx+5) =4-x+x+5+2[4=x] +(x+5] <9+(4-x) +(x+5) =18
o JA—x+/x+5<32 loggﬁ(\/4—x +\/x+5) <1

Vay phuong trinh c6 nghiém khi va chi khi:

1 n f »
Vd—x=Jx+5 « x= ) la nghiém duy nhat cua phuong trinh

CHU DE 2: BAT PHUONG TRINH LOGARIT
BAI TOAN 1: SU DUNG PHUONG PHAP BIEN DOI TUONG DPUONG
I. Phuong phap:
D& chuyén an s6 khdi loga ngudi ta c6 thé mii hoa theo ciing 1 cd s6 ca 2 v€ bat phuong trinh.
Chiing ta IUu y cc phép bi€n ddi cd bdn sau:
Dang 1: V6i bat phuong trinh: log, f(x) <log, g(x)

>1 D<a#1

%q(xwg(x) of (%] >0

- %<a<l < Eg(x)>0
f(x) >g(x) da-1) 5 (x) -g(x)E<0
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Dang 2: V&i bat phuong trinh:

1o

log, f(x)<b < cg<t
f(x)>a"

Dang 3: Vi bat phuong trinh:
>1

log, f(x)>b = f(x) >a
<a<l
%< f(x) <a’

I1. VD minh hoa:
VD1: Gidi bat phuong trinh: log, (3x-1) >log, (x* +1]
Gidi: Bat phuong trinh tuong duong vdi:

X >1 Hx>1
m(>]. I:ﬂjz %<X<2
5 [[DX -3x+2<0 D-<X<2
%X_1>X +1 <x<1
<x<1 1 <x<1
x—=1>0 p B
<3x-1<x*+1 , 3
_3X+2>0 >2|:|X<1

A n L
Vay bat phuong trinh c¢6 nghiém x0 EE; 2 EL{ 1

VD2: Gidi bat phuong trinh: log, 5x* —8x+3) >2

Giai:
Cach 1: Bat phuong trinh tuong duong vdi:
> o
> o ,
x> —8x+3>0 3
%x2—8x+3>x2 T >E

SITSRE
A
)
A

ullw

< <X<1 =
<x<l1 )
x —-8x+3>0

<5x° —-8x+3< x? )
x°—-8x+3<0

N R 1 3003 4
Vay bat phuong trinh ¢6 nghiém x [ Bi’g ﬁ] Bz; +oo E

Cach 2: Bat phuong trinh tuong duong vdi: log, ( 5x* —8x+ 3) >log, x°
D<x#1
%xz —-8x+3>0
= |:| 2
O >0
%x—l) %xz -8x+3-x’ H<O

3
>Z
2

<x<

J OG0
o
Ul | w
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, o 3 3 []
Vay bat phuong trinh c6 nghiém x[U ;—ﬁ] ;Hoo
ay p g ghi€ BE 5 BE E

BAI TOAN 2: SU DUNG CAC PHEP BIEN POI LOGARIT
I. Phuong phap:
I1. VD minh hoa:

VD1: Gidi bat phuong trinh: 21g 3/5(x-1) B>1g(5-x] +1
Gidi: Pidukién: [ = 1<x<5 (%)

. s
Bién dGi tuong dudng bat phuong trinh vé dang:
lgB(x-1)"B>1g 40.(5-x) B~ 5(x-1)" >10.(5-x)
= xX*>9 = [x>3 = 3<x<5
Vay nghiém cla bat phuong trinh 1a 3<x <5

L log, (35-x’|
VD2: Giai bat phuong trinh: —— >3
log(5—x)
M<a#l M<a#1l

Gidi: Diéu kién: gog (5-x)20 " Fx#4

Bat phuong trinh tuong duong vai: log, _, ( 35— X3) >3

<
.
85— x* >(5-x) T 75X +h=0
<o—x<
3
N , s <i/35
AP <35-x° <(5-x] 2 et >0

Vay bat phuong trinh c6 nghiém 2<x<3.
! 1
VD3: Gidi bét phuong trinh: 7 10g, x<log, (1+ Vx —1) (1)
3 3

Giai: biéu kién x>0. Bi€én d6i bat phuong trinh vé dang:

1og1\/;>1og1(1+%/m)2 - \/;>1+%/meﬁ°ﬁﬂx>(1+ﬁ)z
- x>1+2€/ﬁ+(%/ﬁ)2 - x—1—(€/ﬁ)2—2€/E>O(2)

Pat t =3¥x-10 TP - t > 1. Khi d6 bat phuong trinh (2) c6 dang:
€=t =2t>0 =t =t-2) >0 = t(t+1)(t=2) >0 (1T ¢t -2) >0

t>2 R/x-1>2 xk-1>8 x>9
H<0 B/x-1<0 %—1<0 %)<x<1

Vay bat phuong trinh c6 nghiém x>9 hodc 0<x<1.
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BAI TOAN 3: SU DUNG PHUONG PHAP PAT AN PHU- DANG 1
I. Phuong phap:

Muc dich chinh cGa phuong phap nay la chuy€n céc bai toan da cho v€ bat phuong trinh dai s6

quen bi€t dac biét 1a cac bat phuong trinh bac 2 hodc cac hé bat phuong trinh.
I1. VD minh hoa:

Gidi bat phuong trinh: log,’ ( ) log1 EX—W%ogz EI<4log1
Gidi: biéu kién x>0. Bién d0i bat phu‘dng trinh vé dang:
Ox* O [B20
log,*(x) —log_.* 91 4log .’
0g,'(x) ~log, EEH- og, BFE< 0g,.*(x)
= log,*(x) —Hog, x’ ~log, 8% +9Hog, 32 -log, x* B< 4log,’ ( x|
- log,"(x) —[3log, x—3|" +9[5-2log, x| < 4log,? (|

bat t =log, x ta dugc:
—(3t=3)" +9(5-2¢) <4t® = t*-13t*+36<0 = 4<(*<9

F3<t<-2 [3<log,x<-2 Dl<x<%
H<t<3 B<log,x<2 0 o<t

A A o a1
Vay nghi€m cla bat phuong trinh 1a xUJ %,Z ﬁ] (4;8)

Chil y: Trong vi du trén cac em can luu y khi thuc hién cac phép bi€n ddi cho 2 toan tUr:
IO 0D ol O O O O¢

logl D—EF d g, O =0log, G- = dogz D—EID Hog, x* - log, 8@
08 ;08 o0 0800 8 M

0
log;(x) = Eogf(x)g = E—logZ(x)g :10g22(x)

2

BAI TOAN 4: SU DUNG PHUONG PHAP PAT AN PHU- DANG 2
L. Phuong phap:

I1. VD minh hoa:

Giai bat phuong trinh: log,’ x —log, (8x) Jog, x+log, x’ <0 (1)

Gidi: Piéu kién x>0

Bién d6i phuong trinh tong duong vé dang: log,” x—(3+log, x) log, x +3log, x <0
Pat t =log, x khi d6 b&t phuong trinh c6 dang: f(t) =t* —(3+log, x) .t +3log, x <0 (2)
=3

=log, x

Do d6 (2) tuong duong véi: (t—3)(t-log, x) <0 = (log, x—3](log, x~log, x) <0

[t
Ta c6: A=(3+log, x)2 -12log, x =(3~log, x)2 . Do d6 f(t)=0 c6 nghiém: H
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[Hog, x-3>0 (Jog, x>3 Ok >27
0g, x—log, x<0 %og3x<log2x %»01 [k > 27

0g,x—3<0 0g,Xx<3 <27 H)<x<1
og, x—log, x>0 0g, x >log, x <x<1

V&y bat phuong trinh c6 nghiém 1a tap (0;1) O(27; +oo)

BAI TOAN 5: SU DUNG PHUONG PHAP PAT AN PHU- DANG 3
I. Phuong phap:
St dung 2 an phu cho 2 bi€u thifc mii trong bat phuong trinh va bi€n d6i bat phuong trinh thanh
bat phuong trinh tich, khi d6 1uu y:
[(JJA>0 [1JA>0

a0 T
AB>0 = va AB<0 <

<0 <0

%«J %w

Gidi bat phuong trinh: log, x.log, x <2log, x~log, %

I1. VD minh hoa:

Gidi: bi€u kién x>0 (*)
Viét lai bat phuong trinh dudi dang: log, x.log, x —2log, x —log, x-2<0
. [u=log, x .
bat 0 . Khi d6 bat phuong trinh c6 dang:
v =log, x

uv—2u-v-2<0 - (u—l)(v—Z) <0

u-1>0 [MHog,x>1 [OXx>3

EEV‘Z<0 %ogzxﬂ %X<4 thod man (*)

%—Ko %og3x<1 %LKB

fy-2>0 og,x>2 [Hx>4
Vay bat phuong trinh c6 nghiém 3<x<4.

BAI TOAN 6: SU DUNG PHUONG PHAP PANH GIA
I. Phuong phap:
I1. VD minh hoa:

2.y O 1 O
VD1: Giai bat phuong trinh: log, ( Vx=2 +4) <log, Bﬁ +8E (1)
X —

Gidi: Didukién: O oo = x22 (»
al: pie en: = X2

iai 1u1_n%x_1>0 (@)
Ta c6 nhan xét sau:

) Vx=2+424 = log,(Vx=2+4] 2log,4=2 = VT 22
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1 <1- 1

x—1 x—1

o log3ﬁﬁ+8ﬁslog39=2 = VP<2
Do d6 bat phuong trinh c6 nghiém khi va chi khi:
VT =2 @J =0 _
%/P 5 =2 x=2
Vay bat phuong trmh c6 nghiém duy nhat x=2.
1 1

2 o ~ ~ >
VD2: Giai bat phuong trinh: log, + [2x* -3x+1 log, ( X +1)

3 3

X222 e x-121 o Jx-121 -

+)

[Tk >1 F1<x<0
1 O 1
DJKE MH<x<—
e, D<2x*-3x+121 ED [ 2
Giai: biéu kién: [ = k20 - O 3
3 ] 2
Ckz=
o 2 D>§
H1<x2z0 2
Tacé:A=1081m>Oa\/W<l

3

o 2x* -3x+1<1 = O<x<§

B=log, (x+1) >0 = x+1<1 = x<0
3
TU d6 ta c6 bang xét dau sau:
+ V@i -1<x<0; VT<0; VP>0. Bat phuong trinh (1) sai
+ V@i 0<x<1/2; VT>0; VP<0. Bat phuong trinh (1) ding
+V&i 1<x<3/2; VT>0; VP<0. Bat phuong trinh (1) diing.
+ V@i x>3/1; VT<0; VP<0. Bat phuong trinh (1) tuong duong vGi:

log, V2x* =3x +1 <log, (x+1) & ¥2x* =3x+1>x+1>0

3 3

§x+1>0 (k>-1 (F1<x<0
-0, , =0, - 0

o2x’ =3x+1>(x+1)" [x*-5x>0 [X>5
K&t hgp vGi trudng hgp dang xét ta dugc x>5

A L N 1 3
Vay bat phuong trinh c6 nghiém: ﬁj’i ﬁj @; 5 @j ( 5; +°°)

CHU DE 3: HE PHUONG TRINH LOGARIT
BAI TOAN 1: SU DUNG PHUONG PHAP BIEN DOI TUONG
I. Phuong phap:
Ta thuc hién theo cac budc sau:
Budc 1: Bat diéu kién cho cac bi€u thlc trong hé c6 nghia
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Budc 2: SU dung cac phép thé d€ nhan dugc tir hé 1 phuong trinh theo &n x hodc y (ddi khi 6 thé
la theo cd 2 8n x, y)

Budc 3: Gidi phuong trinh nhan dugc bang cac phuong phép da biét d6i vGi phuong trinh chlra
can thlrc

Budc 4: Két luan vé nghiém cho hé phuong trinh.

I1. VD minh hoa:
@x/x+1) 3 = 3“1_’( )

Hy +log, x=1(2)

VD1: Gidi hé phuong trinh:

[(k+1=0
2 ~n A D
Gidi: biéu kién: (#—x20 = 0<x<4
x>0

< clogyx _ O
TU phuong trinh (2) ta dugc: y =1-log, x = 3’ =3"7°%* =

310g3 X

3)

> | w

Thé (3) vao (1) ta dugc:

[Vx+1- 1)3 SJE@Jxﬂ ~1=\A—x = Jx+1=a-x+1
=220 [x=22

%1 x=(x-2)° %2—3x=0
Vay hé phuong trinh ¢6 1 cdp nghiém (3;0).

Hx’ —y* =2
VD2: Gidi hé phuong trinh: %
0g, 2x+y) —log3(2x y) 1

, < .. [Px+y>0

Giai: bieu kién: % *)
x—y>0

TU phuong trinh th( nhat cUa hé 13y l6garit co sO 2 hai v€ ta dugc:
log2(4x2 —yz) =log, 2 = log,(2x+y) +log,(2x-y) =1
< log, ( 2x+y) =1-log, ( 2x—y)
Thé vao phuong trinh th( hai ta dugc:
1-log, ( 2x—y) —log, 2.1og, ( 2x—y) =1le (1+log3 2) log, ( 2x—y) =0
- log2(2x—y) =0« 2x-y~=1

N = MW

Ux*—y* =2 [Rx+y=2

Vay ta dugc hé mdi: % - E? - thod mén diéu kién (*)
x—-y=1 x-y=1 i

L O

Vay hé phuong trinh c6 1 nghiém.

BAI TOAN 2: SU DUNG PHUONG PHAP PAT AN PHU

I. Phuong phap:

Phuong phap dugc st dung nhi€u nhat d€ gidi cac hé 16garit 1a viéc st dung cac an phu. Tuy
theo dang cla hé ma lua chon phép dat an phu thich hop.

Ta thuc hién theo cac budc sau:
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Budc 1: bat diéu kién cho cac bi€u thlc clla hé c6 nghia.

Budc 2: Lua chon an phu dé€ bién d6i hé ban dau vé cac hé dai s da biét cach gidi (hé doi xUng
loai I, loai IT va hé dang cdp bac hai)

Budc 3: Gidi hé nhan dugc

Budc 4: K&t luan vé nghiém cho hé ban dau.

I1. VD minh hoa:

Giai hé phuong trinh: @“y 1=
aogs(X_Y) :1_10g3(X+Y)
x—y>0
Gidi: Biéu kién: Exx+y>0

Bx;y#O

0

2

Bié€n doi hé phuong trinh vé dang: O Y X0 =0
aogg(x2 —yZ) =1 EIX

, Xy _1 ; ;
Gidi (1): bat t= y O b Khi d6 (1) c6 dang:

0,10 r e
20+ 5 < 20504270

v ol (2) = 4 _3 y=10 x=2
+ =3 = =3
61 x=2y y y %/ 10 x=-2(1)

+V&iy=2x0 (2) = x° -4y’ =3 v6 nghiém
Vay hé phuong trinh c6 1 cap nghiém (2; 1
BAI TOAN 3: SU DUNG PHUONG PHAP HAM SO
I. Phuong phap
Ta thuc hién theo cac budc sau:
Budc 1: Bat diéu kién cho 2 bi€u thlc clla hé c6 nghia
Budc 2: TU hé ban dau chiing ta xac dinh dugc 1 phuong trinh hé qua theo 1 &n hodc theo ca 2
an, gidi phuong trinh ndy bang phuong phap ham s6 da biét.
Budc 3: Gidi hé méi nhan dugc.
I1. VD minh hoa:
og,Vx+3=1+lo
Gidi hé phuong trinh: % & &)

Hog, /y +3 =1+log, x

Gidi: Diéu kién x; y>0. Bi€n dGi tuong duong hé vé dang:

Hog,(x+3) =2(1+log,y] Hog,(x+3)=2(1+log, y)
og, (y+3) =2(1+log,x)  E2(1+log,x] =log, [y +3)

O log, (x+3) +2log, x=log, (y +3) +2log, y (1)

Xét ham s6: [ (t) =log, (t+3)+2log,t

Mién xac dinh D =(0;+oo) .

@
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1 N 2
t+3]In2 tIn3
(£+3]

V&y phuong trinh (1) duoc viét dudi dang: f(x)=f(y) = x=y

Pao ham f(t) = >0,0t0D 0 ham s6 ludn déng bién.

P =
Khi d6 hé (I) tr thamh: éogz (x+3) =2(1+1og, x] () (I1)

+ Glél (2) = x+3= 22(1+log3><) - x+3= 4.210g3x2 - x+3= 4_210g32.10g2x2
o x*3= 4'( X ) BT X434 o ymd 3yt =y (3)

Xét ham sO g ( x) = x\Tos4 43y log4

Mién xdc dinh D =(0;+)

Pao ham: g'(x) =(1-log, 4) x™** ~3log, 4x™"*** <00x 0D O ham s6 ludn nghich bién

Vay phuong trinh (3) néu c6 nghlem thi nghiém d6 1a duy nhat
Nhan xét rang n€u x=1 1a nghiém cUa phuong trinh bdi khi dé:

11 log, 4 +3.11 log; 4 =4 o« 4=4 dung

’ JaN 2 < Dx_y
Khi d6 hé (II) trd thanh: Ex—l = x=y=1

Vay hé da cho c6 nghiém duy nhat (1;1)

BAI TOAN 4: SU DUNG PHUONG PHAP PANH GIA
I. Phuong phap:
I1. VD minh hoa:

S " —e’ =(log, y—log, x]( xy +1) (1)
VD1: Gidi hé phuong trinh: SX ) [1og. X+

2 _1(2)
Gidi: Piéu kién x; y>0
*) Gidi (1) ta c6 nhan xét sau:
31, >0 N
-Néu x>y = log, x>log, y, khi dé: B’P [ (1) vo nghiém
Ty <0

-Néu x<y < 1 <] i do: 0 0 ié
Néu x<y og, x <log, y, khi doé: B’P(u >0 (1) vo nghiém

- Vay x=y la nghiém cUa (1)

[k =
Khi d6 hé c6 da Bx=y 77 E yl X=y= 1
1d0 Cco ng. = = = —y=——
T v g D(2+y2:]_ %XZ :1 HY:— ,\/E
2
o1 10

Vay hé c6 1 cap nghiém BT, NG B

Hog, (x+y) =x+y-1
VD2: Gidi hé phuong trinh:
gogx+_y+2 Xy +1) =X +y 1
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[(x+y>0

> s .a O (k+y>0
Gidi: biéu kién: [xy+1>0 < 0 J
xy+1>0
Eb<x+y+2¢1

TU phuong trinh th( nhat cla hé vdi vi€c st dung &n phu t=x+y>0, ta dugc: log,t =t -1
bat u =log, t U t =2" khi d6 phuong trinh c6 dang:
=0 Qog,t=0 [k+y=1

=1 Hog,t=1 H+y=2
, A Bet+y=1 [(k+y=1 [kxk+y=1 [Kk=0;y=1
+ V0i x+y=1 hé cé dang: _.=10 =0 [

gogg(xy+1)—0 xy+1=1 [xy=0 x=Ly=0
, . k+y=2 [k+y=2 [Xk+y=2
+ V@i x+y=2 hé c6 dang: = [ = [
y 8 50g4(xy+1):1 ny+1:4 ny:B

Khi d6 x; y 1a nghi€ém cUa phuong trinh: t* =2t +3 =0 vo nghi€m
Vay hé ¢6 2 cap nghiém (0;1) va (1;0)

2" =y +1 BTV,

PHUONG TRINH MU

1) 4x+l +2x+4 :2X+2 +6
2) 34X+8 _4'32X+5 + 27 — 0

3) 43" -92" =562
4) 8.3 +3.2* =24+6"
72X
5)
100*
6) 125* +50* = 2>
7) 4x* +x.3" +3" =2x*.3" +2x +6

=6(0.7) +7

x-1
8) 58« =500
9) 3x+1 +3x—2 _3x—3 +3x—4 - 750
10) 7.3x+1 _5x+2 - 3x+4 _5x+3
11) 6.4* -13.6* +6.9* =0

30) 4 +2¥-6=0
31) 25* -6.5" +5° =0
32) 9" +53*+7=0
33) 9* -25.3* -54=0
34) 32+x +32—x =30
35) 3241 —82.3* +9 =0
36) 73x +9.52x :52x +9.73x
37) 987 =363 +3=0
38) 9x2+1 _3x2+1 -6=0

3
39) 4X+§ +9% = g1
40) 5% =3* +2.5" +2.3"
41) 2)(2—1 _3x2 - 3x2-1 _ 2x2+2
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12) 4x :82x—1

1
42 2X'5X-1 - _102-X
13) 5** -3.527" =110 ) 5

14) 3.4" +2.9" =5.6" 43) (3+ \/g) +16(3_ \/g) P

15) 32x+8 _4.3x+5 +27 = O 44) 3.]_6X + 2.81X — 2.36X

16) 7.3"" =5*" =3 —5*" lop B

17) 1 Lie. 1 45) (2+\/§) +X@_\/§ ED =1+x?
6.9 -13.6* +6.4* =0

18) (2 +\/§)xz—2x+1 +(2 _\/§)X2—2X—1 _ 101 46) 2"( Ix>+4 —x —2) - 4\/m —4x-8

10(2 _\/5 47) X10g29 - XZ.Blogzx _ Xlog23

19) 57 42 -5 +2" =0 ®) 3igs =
20) 22x—3 =4x2+3x—5 . -

) X 49) 2'X10g2x + 2X—3log3x -5=0
21) 9x _2x+5 — 2x+E _32x—1 50) X+Xlog23 - X10g25
22) x+log,(9-2")=3 51) (x—-2)84 =4(x-2)°
23) 243 +[7+443)2- V3] =dl2+y3) 52 4w -ger =3
24) 25 +15" =2.9 53) 37— LH 42 L - BLH = ox+6
25) 4772 +16=10.272 B0 @20 b0
26) 22x2+1 _9.2x2+x +22x+2 =0 54) 5.32x—1 _7.3)(—1 + /1—6.3)( +9x+1 =0
X X X+l
27) 2% 62" - 31_1 L12 55) 12.3* +3.15" =5"" =20
2 (x-1] 2% 56) 410g2 2x _XlogZG - 2.3log24x2
28) 1 432 = o 57) 3" +5" = 6x+2
29) 2% =128 58) 2*" -2 =(x~1)°
PHUONG TRINH LOGARIT
1) log,(x +3) ~log,(x-1) =2-log, 8 42) 2.log,[4/x +4/x) =log, V'
1 2 -2x+65|=2 2
2) OgS‘X(X X ) 43) logz%(\/x2 +1+ x) +log2_ﬁ(\/x2 +1 —x) =6

3) 1g5+1g(x +10) -1=1g(21x - 20) - 1g(2x -1] log., 2 +log (4x) = 3
44) 752 2

4)lgx—llgB(—lBZIgB(+lH—llgB¥+lﬁ ) X
2°0 20 70 20 270 80 log | Jx +log, x° +log, [3x*) =3

5) g’ x-3lgx=1gx’ -4 3
6) loglx_3 [1081X+2:0 46) logx2—10g4x+%:O
3 3
2 47) log. x +1log., x =log. 3.log, 225
7) log} (4x) +log, ~ - =8 ) 0808 X708 208
2 8 48) 10g2(3x_1)+1 :2+10g2(X+1)

8) log (4" 6] ~log,(2* ~2J* =2 083
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9) 410gi \/; + 210g4x X2 = 310g2x X3 49) 10g2(4x +4) = X—logl(zxﬂ _3)

2 2

10) log, 2 -log;x=1 50) log, x +2log, x =2 +log, x.log, x
x 51)

11) logi x* +40log,, Jx —14log,;, x* =0 10g4(x -Vx° —1).10g5tX ++/x* —1) =log,, (X —/x’ —1)
2

12) 52) log, (9" +5.3") = 4

log, x.log, x.log. x 53) logxl9”1 -4.3" - 2] =3x+1

=log, x.log, x +log, x.log. x +1log, x.log. x 54) log, 10g3(9x - 6“ =1

55) log, (2" +4) - x =log, (2" +12) -1
56) log2(x +1) =log ., 16

14) Ig(lgx) +1gllg(x’| -2| =0 57) (2 +42 )“’gZ e x(2 -2 )“’gz D=1+
15) log,(x+1) +1og,(2x +1) = 2 - log,|x* 1) =log, (x~1)

16) log, (x> —3)~1og,(6x~10)+1=0 ) 7

3
13) 10g3(3x).10g2 x—log, % = % +log, Jx

17) 2.10g6(\/; +3 x) =log, x 59) log, (log,(log, x)) =1
18) log ., x=1 60)
19) log, 4x;.log§ X=12 61) (x* ~1)1g?(x* +1]+4y2[x* ~1] 1gx* +1] =0
20) log,(x+1) ~1g45=0 62) log3(x+1)+(x~5]log, (x+1) ~2x+6 =0
63)
3 3
21) (log, E" + < @"' log, E" " E: 3 logz(x —/x? —1).log3(x ++/x —1) = logs(x —-Jx? —1)
22) x+1g|x* —x—6] =4+1g[x +2) 64) 108, X *log, x+log, X' =5
16
23) log,(x* - 3| ~log, (6x~10) +1=0 65) log,[5* ~1).log,[5 =5) =1
24) log 5 x.\/logx 3v3 +log ;5 3v3 =6 66) log, x +log, x =log; 3.log, 225
25) 67) logy(x +8) —log,(x+26)+2=0
log, (x* ~2x-2]=log,, ;(x*~2x=3]  gg) x’.log, 27.log, x =x+4
26) 2.log? x = log, x.log,|2x+1 -1 69) log,(x +2)° +log, Vx* +4x +4 =9
27) 3.4/log, x —log,3x—-1=0 70)
28) l0g,_,, (6x* =5x +1) ~log, .. (4x* —4x+1]-2=0

Jlog, 2x +log, 42x + [log, 4/} = Jlog,x 7V [ ~1hg?(x* +1]+ 42" ~1)1glx* +1) =0

1 72) logS(x2 +1)+log15=10g5(x+2)—210g1 (x—2)
29) 1g(x +10) +=1gx* =2-1g4 5 »

2 73) (x+2)log?(x +1) +4{x +1)log,(x +1) 16 =0
30) 3x° —210g2(x3+1) =log2(x2 +1) -log, x

3 2 o 3
31) (x+3)log(x +2) +4(x +2)log, (x +2) =16 74 Elogi("”) ~3=log, (4-x)" +log, (x +6)’

4 4 4
1= 2|+ 3
32) log| .y (3 1=2x+x"|= 75) log3%.10g2 x—log3% :%Hogz\/;
1 :
33) {)gz 36 +log, 81 =log, 3° 15 76)
0g, 4 2 108,,.,(9 +12x +4x*| +10g,,,.(6x* +23x +21] =4
34) log,,,(2x* +1] =2 77

35)

47



36) log} x +(x~1)log, x+2x~6=0 x*.log,V5x* —=2x -3 —xlog1(5x2 —2x—3) =x* +2x

37) 4.log, x+log, 3=3 6

— 3 _
38) log, V6 —x =10g2(3— /x—l) 78) log, x.log, x =log, x” +log, x -3
39) (x-3)".log, (x—1) +2log, 2

o8 #3102 log,x +7xr12)=30108,3 ) L ) T
40) («/x—1+«/1+x—2)10g2(x2 —x)=0 - [;
80) 10g§ x+xlog7(x+3) = §+210g7(x+3)§0g2 X

41) log, (5" ~1)log (5" -5] =1

BAT PHUONG TRINH MU
1) 2" + 27‘* < 9 15) 4x® +37 x+3"* <23 x? +2x+6
x-1
DLD+3HD 16) (\/g+2)HZ(\/g_1);
%IE ) %E log ) 17) 252x—x2+1 +92x—x2+1 2 34.152x—x2
3) 16 > 4 + 3.X ] ]_8) 5(1085 X)z N Xlogsx < 10

4) (\/g+1)-x2+x 4 <3(\/§_1)—x +x

x—2
19) o
5) 32)( _ 3x+\/xT 9 9\/XT > 0 5 <1

- 2 1
- HS\/—ljog 1){2x—

6) 3" +(X -4)37 21 20) (0,12)"5+* 2 Erl
7) 41 -16* <2.log, 8 03 0
2(x-1) 21) 3 +(x? -4)3"2 >1

log, log, [32'1"’;3 ¥ —3x+log; 9)

X+ 22) b
Dlﬁ ’ 5 <1
9) 2% -21 +2>0 )
) @E 23) 68" + x'%* <12

10) -1 -1 24) Zlogzx.310gz(x—l)'510g2(x—2) >12
94X +56X<49X 25)9 x2—2x—1_7.3m—x—132

11) g.3V¥x 4. g¥x+1 > g 26) X < 30

12) (X2 +X+]_) <]_ 27) 4X2 +X.2X2+1 +3.2x2 >X2.2X2 +8X+12
13) 6.9 ™ -13.6>" ™ +6.4> ™ <0

28) 3X+1 _ 22X+1 _12% < 0
14) \J2 -5x=3x% +2x >2x.3\/2 =5x —3x° +4x>.3"

BAT PHUONG TRINH LOGARIT

2 —
1) 10g2L8X1 <2 47) log, 2(2 +log, x) >
+1 2x2
| 2% +1)+1 2|]<2 -

2) log, 2" +1] +1og, (4" +2] 18) log, X2 b1
3) log, (x> -3x+2) = -1 Ox-10

2 A 1+log§x>1
4) \/logg(sz +4x+2)+1>10g3(3x2 +4x+2 9 1+log, x

- — 3

5) 101%,3|>< 9, -1 50) ~log, ¥x —2log, Vx >1

* 6x 3 4
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2x-1_ 1 log, (35— x’]

6) log <-— 1 >3
fx-1 02 °D log, (5 - x|
1
7) 10&@"‘2% 2 52) log . V2x*-2x-1 <%
3
1
8) log; x—log? %%910825[%& 4.log? x 53) log, vx ==log ; x >2
»08 x* O 2 2
2 3
9 2x+1og,[x* ~dx+4] >2-(x+1)log, (2~ ] 54) logz(x+g) log,(x+1° _
2 x“—-3x—-4
10) log . (4x +5] <1 55 lglx ~3x+2]
11) log, x+log, 8<4 lgx+1g2
12) 56) log, - [5x* ~18x_+16)>2
Vx?—4x+3 +1)10g5§+1 V8x-2x* -6 +1)s 0 57)log, 64+log .16=>3
X

2 2
13) (4x? —16x+7)log,(x-3) 2 0 56) 1081 X108, x* <0

1
14) log, v x*> =5x+6 +logl Vx—2 >510g1(x—3) 59) logXB%—%EEZ
O O

3 3
15) . [log, 21X_3 <1 60) 2x+log2(x2—4x+4)>2—(x+1)10g;(2—x)
-X
16) log, x +log, x <1+log, x.log, x 61) 08| 5z 5) 25108 5 2
1 1 1
> 62 2.10g2 x-1 Zlog %ﬁ%og x—1
17) 1og1\/ 2x* -3x+1 log,(x+1) ) alx- HV2x-1-1 é( |
3
63) \/log,|2x* +3x+2] +1>log,|2x”* +3x +2
18) logz(x2+3xjs2 )\/0g4( X X3 ) 082( X X )
19) 10g5(x2 —11x+43) <2 64) log; x—log} EX—E‘&IO&B%& 4log’ x
2 208 x* O 3
logl(x —4x+6)<—2
21) logl(x+l)slog2(2—x) 2
: 66) 108,19 +1)-2>log, (3" +7]
X" +6x+9 5 5

log, ————<-1 +1
22) og% x+1] og,(x+1) N bgg(x2—4x+3)S1

23) log,[18-2").log, 70 % F< -1 b. [Iog; ¥~ Togs x~3<0
08 O 2 .\0
39 <1 c. P9 fon [ 3|0
3
25) log;(x_l)ﬂog;(”l)HOgﬁ(S_X) <! d bgl(x2—6x+8) +21ogs (x—4) <0
26) log,,_.[3-x)>1 o
27) log, (x> +x-2)>1 N bg1x+§>]ogx3

28)

(2+\/x -7x+12 )B% IBS(\/MX 2x° 4+2)logxf g, Ebg
g. Jog, 2.10g,, 2.1og, 4x > 1

3* —9) Heq
29) log, [5x* —8x+3)>2
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30) = 4x+6

31) log, (3" -1). logl%% 3 K
1o i. Jog,(x+3) 21+ Jog,(x-1]

32) log03(\/x+5 x+1 >0

2
j- 2Jogg (x—2)+ Iog; (X_3)>5

33) log, Vx> =5x+6 +log, Vx—2 >%log1(x+3) 8
3 3 [l [l
k. bg3 ﬁﬂogl X@E 0
34) logs(x2 - 4x +11)2 —logu(x2 —4+11)3 -0 2
J2 —5x—3x2 l. Iogsv/3x+4.Jog, 5>1

x* —4x+3
35) (log9 x)2 > Eogmfx—la m. bg3¢2 0
4 x* +[x—5|

+ >
36) log B%@S 7 n. bgl X bg3 x>1
- 2

37) Elogl(x—l)>log1(1—3\/2—x) - G
2

x2—5x+6) <1

o

3 1 2 p- bg3x—x2 (3—X) >1
38) —log4§/;——logzx>1 O, 5
2 2 Iog -—x+10
qg. 3x BK 2
X—-5 x2+]_
39) =0
log ;(x-4] -1

=

x—1[]
ng+6ﬁbg +2

. bg2x+ bg,x<0

40) log, v/x* +1 <log,(-2x-2)
6 _1+log,(x+2)
>

wn

41)
2x+1 X by, 2.bg, 25—+ 1
logl(x_l) t = log, x—6
= 16
42) 2 <
V2x—-x*+8 u \/bggx—4bg3x+922bg3x—3
2
43) 1—910gl X>1—410glx V. \/bgi X+4bg2\/§ <\/5(4—bgl6x4)
8 8 -
2

47 -6)|<1

45) log, x —log, x <log, x.log, x

log,[x* —9x+8)
1082(3_x)

<2

46)
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HE PHUONG TRiNH MU - LOGA

1. Hé phuong trinh mii.
3x — 2 _ B
B,-*B EQ =5y Ay %)(4 +_V)-3y_x =1
1y oo EY o=y Blxt+y)-677 =0
B =y 2t
%X” 12) "= 13) @V e
y X —
2) 32 a4x)lg4 — 3y lg3 aog ylogy y-3x) =1

g0g3(x—y) =1—10g3(x +y) 3xH 4 g2 = 3 Y

1
Y — a2y 14) O
%fy - : BY3x* +xy+1=+/x+1

3
)Dx+3y_2_4 x+xy+y=14
H x y 15) 8
SO clogi.y [y +2] ~log, (x+1) =7
Y =2%2% [ky =1 x
4)%2 5) 4 3—2\/5) +(1+\/§y=
- dg”x+1g?y =2 16) y .
3 =33 3+242) +[1++42] =
2x _2y =77 EyZlogyx =3+4 x+y _ xty _—
n y Fa 128 125
&0 7) % ~ , 170, 5 )i
B -22=7 og, xy =log, x TSR] ARy’
X7y 2% Y — X —
X 2* =177 Y =
B.2*-2.3"=-6 (x+y=573 19)%3 20)%2 +27 =12
8) @xﬂ 3y+1__19 Dﬂ ESX_2Y—7 Dx+y:5
3 =537
II.Hé phuong trinh logarit.
) %x—y=(log2y—logz x)(2+xy) 5) g’ x=1g’ y +1g’(xy)
X’ +y’ =16 g*(x-y)+lgxlgy =0
B =4 @Zlog”( Xy — 2x+y+2)+log2+ (x —2x+1) 6
2) a g4 __ 1g3 16)
4X) _(3)/) aogl X y+5) 10g2+y(X+4) 1
Hog, x +log, y=2+log, 3 %084()( +y )—1084(2x)+1:]0g4(x+3y)
0, [x+) =1 17) Hog.[xy +1) ~log,[4y? +2y —2x+4) =log, X -1
N E].Z(l()g x+log, y) 5084 xy +1) —log,|4y y X = 084;
D(y 8 18 @log_,)(xy) — 2+(Xy)log3
5) D 4yt =4 : gx +y* =3x-3y =12
5084X_10g4y:1 VX
o DXy = 19) %‘
) Bog4x—log4y:1 Hog,(x—y) =1-log,(x+y)
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- 34— [(k+log,y=3
7) @ xri-)3 = A2 20 3 .
X 2y* —y+12].3" =81y
Eog3x+y:1 fog, xy = 4
8) D0g2(10g4 X) :10g4(10g2 y) 21) DOg i:
Hog4(log2 X) :10g2(10g4 X) a % Yy
x+xy+y=14 ] 1
9 ¥ +xy+==27
) ogly+2-log,ulxe) =S 22 C
Hx2y+2x)2 -2x’y—4x+1=0
1oy 0B (3x+2y) =
10 aog By+2x)=2 Agx+gy=1
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(3x+5y) 08y (3y+5x) 4 og; x+ log; y =1+ log; 2
24. 1
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12) 2, .2
3 _ E]g X“+y°|=1+31g2 Hog, x—Iog,y=0
vt -2y =0 25.00 | | 26.0, , .
(k%7 +2y°6% =27 g]g(x+y)—]g(x—y):]g3 k™ -5y " +4=0
13) Ho log, x=1 g =y _ 2
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1) (A-07) 210g3(4x—3)+10g%(2x+3)s2 (731<xs3)
2) (D3—05)log2i§+log4(x2+4x+ 4)>-log, 3 (x>2 O x<-4)
-
1
3) (D2-06) 2(log2x+1)log4x+logzz:0 (x=2 0 x=1%)
4) (B2_03)log0’5x+ 2log, ,;(x-1)+log,6<0 (x= 3) "
5) log, [x- 2|+ log,|x+ 5|+ log, 8=0 ET 1 6.3 Bizﬁ-’ié
2
6) 108 (x+2)+ log,(x- 5)° + log, 8=0 §=6;x=3iﬁ§
2 2 B
1 1
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g) 108,(x+ 3)’- log, [x- 2[- log,2<1 (- 4- 3)E(- 3- DE(0;2)E(23)
3
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x-1 _
10) (31—04)2+—4’;16>4 (x<2 0 x> 4)
. —
11) (A1-04)l0g[log,(x +V2x* =x)1<0 (x>10 x< - 4)
4
12) (B2-04)log, x >log, 3 (x>3 0 1/3 <x <1)
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13) (D-03)2" ™ -2 =3 (x =1 0 x=2)

14) (D2.05)9* —2.@& <3. (1-v2<sx<1+2)
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16) (A.06) 3.8"+4.12°-18"-2.27*=0 (x=1)
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18) (CDHQ- 05)gv+1 _ p2xst _122 <0 (x >0)
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23) (D-07)log, ( 44152+ 27) +2log, ﬁ =0 (x =log, 3)
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2
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28) (A2-04)2,51°82% o 551082 (0<x< 2 0x24)
29) (A2-03)v15.2" +1 > (2" 1|+ 2" (x< 2)
30) (D1-03) f(x)=xlog, 2.. Gidi bpt f ’(x)<0 (0<x< eUx#1)
31) (B3-03) 3* +2* =3x+2 (x=0 0 x=1)
32) Xlog29 — XZ 310g2x _ Xlog23 (X =2 )
33) x%° +4%%% = x (x=25)
34) log,(vx* -5x+5+1)+log,(x’ -5x+7)< 2 (1sxg %D#s x<4)
35)(A-08) bog,,, x> + x- 1)+ bg,, @x-1) = X =2 = %
2 4+ x0 X
36)(B-08) Jogy, by, © =< 0 ¢ 4r E @Y )
2 7 \ [ \
37)(D-08) g, =%+ 23 §- V2 |22+ 2l
2 X b
2x+ 3.3
_ XT3 9 _
38)(A1-08) bg% (g, ot 1 ) x < -1
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45)(D2-07) Tog, 2 = logsx- 2 x=1
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X 4 2 2
1 1
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