Chuyén Dé :

MU VA LOGARIT

Nguyén Thanh Long

CHUONG I: PHUONG PHAP GIAI PHUONG TRINH - BAT PHUONG TRINH - HE MU
CHU PE I: PHUONG TRINH MU

BAI TOAN 1: SUDUNG PHUONG PHAP BIEN POI TUONG PUONG
I. Phwong phap:
Ta st dung phép bién ddi twong duong sau:

Dang 1: Phwong trinh a‘® = a9
TH 1: Khi a I mot hing s6 thoamén 0<a=1thi a'™ =a®" < f(x)=g(x)

a=1 a>0
TH 2: Khi a la mot ham caa x thi a'® =a*®) & {0<a¢1 hoge (a-1)[ f (x)-g(x)]=0
f(x)=9(x)

Dang 2: Phwong trinh:
() O<a#1b>0
a'"=b&e
f (x)=log, b
Dic biét: )
Khi b=0,b <0 thi két ludn ngay phuong trinh vd nghi¢m

Khib=1taviét b=a’ = a'™ =a" < f(x)=0

Khi b=1mabcéthébidudinthanhb=a" = a'™ =a° o f(x)=c
cha y:

Trude khi bién doi twong duong thi f (x) va g(x) phai c6 nghia

Il. Bai tap ap dung:

Loai 1: Co sb 12 mét hang s6

Bai 1: Giai cac phuong trinh sau

l l X2 -3x+1
a. 274t e 16* b. (—j =3 c. 2 4+ 2% =36

Giai:
a. PT < 2X2x27383% _ 98 s G —4=4X <> X=2
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3

<:>x2—3x+2=0©{

X

c. 2 422 =36 < 2.2° +27 =36 <

<92°=364<2"=16=2'<x=4

8.2 +2°

x2—-3x+1
b. (lj =33 _3 o (x2 -3x+1) =1

=36

Email: Loinguyenl1310@gmail.com

Bai 2: Giai cac phuong trinh

a. 0,125.4**° :(%J

2x-1

b. 87" =0,25(+/2 )“

C. 2x+2.5x+2 — 23x.53x

Giai:

Pt s =.(22)"" =

8 2°

5

P 2*3.22(2*3) — [22] PN 2—3+4x—6

b. biéu kién x = -1
2x-1

3
PT <2 * =2

7x7 N
, 2 c>32x 1
X+1

c. Pt < (25)"° =(2.5)"

5

<102 =10 @ x+2=3x <= x=1

—X
=27 2"

_ 7%—2 ST — 09X 420

5, 5
=22 c>4x—9=§x<:>x=6

x=1

2
X=—
7

Bai 2: Giai phuong trinh: \/(X—Z)(X——

logs x
zj B

1

Giai:
Phuong trinh d& cho tuong duong:

[ /x=2=0 x—2=0

x—2>0 X>2 X>2
_X:2 _X:2 _X:2
log, x=0 x=1 x=1
& & & & X
In(x—ijzo x—izl XZE
2 2 2
X>2 | X>2 | X>2

X=2
log x logs x
X_E -1<| |In x_i =0 Ioggxln(x—ij
2 2 2
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Bai 3: Giai cac phuong trinh:

x3 Xl R NP
o (V0 +3)" = (0 -3 b {2(2@3)2&} 4
Giai:
S {x #1

a. biéu kién:

X # -3

1

Vi 10 +3= .

J10-3

3-X x+1
PT C>(\/170—3)X*1 =(\/170—3)X+3 c>3_—xzx—+1<:>9—x2 =x2-1< x=1/5
x-1 x+3
Vay nghiém ctia phuong trinh dé cho 2 x =+/5
U x>0

b. Diéu kién:

X#1

2 2 2 2(\/;+3)
PT 5 20 (279 o) =4 ¢ 265227 g
2 2Vx+3) J
1 2 (r 2(/x +3

Qz[flzx/—(fl) le 2 ( ) 5

TR 2k (V)
@4&+2(&+3)=4&(&—1)®4x—1o&—6=0@f=3@x:9

Vay phuong trinh ¢6 nghiém 14 x =9

Loai 2: Khi co s6 12 mgt ham ciia x

27\/5005 X

Bai 1: Giai phuong trinh (2+x—x2)Sin :(2+x—x2)

Giai: i
Phuong trinh dugc bién doi vé dang:

) 1< x<2(*)
2+X-x">0 ,
S x =-x-1=0(1
(2+x—x2—1)(sinx—2+\/§cosx)=0 _ @
sin x+\/§cosx=2(2)
+ .
Giai (1) ta duoc X, = # thoa man diéu kién (*)

V3

Giai (2): Esinx+—cosx:1c>sinx X+ =1®X+£=£+2kﬂ(:)x=£+2k7r,kez
2 2 3 3 2 6

Pé nghiém thoa man diéu kién (*) ta phai co:
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—1<%+2kn<2@i(—1—ﬁj< k <i(2—%j@ k =0,k e Z khi d6 ta nhan duoc x, =%

2r 6 2r
+
Vay phuong trinh ¢6 3 nghiém phan biét x, , = ﬁ; X, =%.
Bai 2: Gidi phuong trinh: (x-3)" " = (x* ~6x+9)" "
Giai:
, ” . X2 _5x+ X2 +x—4 %2 4 X—
Phuong trinh dugc bién doi vé dang: (x —3)3 o [(X —~ 3)2} =(x— 3)2( K
Xx=4
<[ [0<x=3=1 S| [ x<3#4 c{ 5
X =
3 —Bx+2=2x"+2x—-8 x> —7x+10=0
Vay phuong trinh ¢6 2 nghiém phan biét x =4, x = 5.
Bai tap tu giai c6 huéng din:
Bai 1: Giai cac phuong trinh sau
2x+1
a 4971=322 b. 7.3 -5 = 3 _5**3
17\/g ZJr\/; 7 x-1 Ix-1
e |(¥27) | =4 d. 3J(x-1)" =(x-1)

HD:

. Q(if”_lm_z
(2 :

b. & 3" =5 o (g)xﬂ =lox=-1

c. x=10

BAI TOAN 2: SUDUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO SO
I. Phwong phap:

Pé chuyén an s6 khoi sb mii luy thira ngudi ta co thé logarit theo cung 1 co s ca 2 vé ciia phuong trinh, ta c6
cac dang:
Dang 1: Phwong trinh:
O<a=#lb>0
f (x)=log, b
Dang 2: Phuong trinh: (co sé khac nhau va s6 mii khac nhau)
a'® =p90 = 1og, a’™ =log, b"™ < f(x)=g(x).log, b

R
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hode log, a'™ =log, b*™ < f(x).log, a=g(x).
Dic biét: (co sb khac nhau va nhung s6 mii bang nhau)
f(x) 0
Khi f(x)=g(x)=a™ =b'" & (%j =1=(§j & f(x)=0 (vib'® >0)
Chu y: Phuong phap ap dung khi phuwong trinh cé dang tich — thuong ctia cac ham ma

Il. Bai tap ap dung:

Bai 1: Giai cac phuong trinh
x-1 2x-3

a. (PH KTQD - 1998) 5.8 * =500. b. 3¥°24 x =18
c. 29745 % =1 d 2 =3

2
Giai:

a. Céch 1: Viét lai phuong trinh dudi dang:

x-1 x-1 x—3

XQ 8§ _ XST_SZ Xx-3 7 x _
588 =500=5.2 ¥ =5°2°<=572* =1

Léy logarit co s6 2 vé, ta duoc:

x3 x3

Iogz(S”.z x j=0©logz(5”)+logz[2 x j=0c>(x—3).I0925+XT_3I0922=0

1 X=3
<:>(X—3)(|0925+—j=0® 1
X =-
log, 5
Vay phuong trinh ¢6 2 nghiém phan biét: x = 3; x = - ! c
09,

3(x-1) 3-x 1 x-3
Cach 2: PT 52 * =522 =573 =2x o573 [2 X]

x—3

1 1 x-3 x—3=0 X=3
o570 = — @[5.2*] =le| c{

o 52 =1 LX=-1002
b.Taco 3°7%4 ¥ =18« log, (3*22.4 x )= log, 18

<:>x2—2+4x_6

log;2=2+log, 2 < (x° —4)+M.I0932=0
X

Xx-2=0
=N
x> +2x+3log,2=0 (VN)

<:>(x—2)(x2+2x+3I0932)=0©{

c. PT < log, 28 + log, 57 =0
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X —4—(x-2)log,5=0<(x-2)(x+2-log,5)=0

= =
X+2-1l0og,5=0 X=-2+log,5
d. Ly logarit co s6 2 hai vé phuong trinh ta dugc:

log, 22 =log, g < x> =2x=log,3-1<> x* -2x+1-1log,3=0

Tacd A =1-1+log,3=1log,3>0

suy ra phuong trinh c6 nghiém x = 1+,/log, 3.

Chay: o

Doi vai 1 phuong trinh can thiét rit gon trude khi logarit hoa.

Bai 2: Giai cac phuong trinh

X ot
a. 8+2=43"" b. 4 -3-2=3 2 22!
o sin? x+5sin x cos x+
C. 4' 90,5( 5 z)zé d 5x +5x+1+5x+2 =3x +3x+3 +3x+1
Gizii:‘
a. bieu kién x = -2
PT @2%’2_344 c>3—x—2—(4—x)log 3 (x—4) L+Iog 3 |=0
X+2 ? x+2 ?
X—4=0
. {x:4
P
+log,3=10 x=—2-log, 2
12 9z g3

b.

1 1 3 X+

1
PT &4+ 2% =3 243 2©4*.E =3 2.%

3 3
X—= X—=
2 =

=4 3?2 <:>X—2=0c>x=0

c. Diéu kién sin® x +5sinx.cosx +2 >0 (*)

PT < log,., (sin2 X +5sin X.Cos X + 2) =log, 37

< —log, (sin2 X+ 58Iin X.COS X + 2) =—log, 3 thoa man (*)

cosx=0

c>sin2x+55inx.cosx+2=3©cosx(55in X—CosX)=0&|
5sin x—cosx=0

T
X=—+Kkrm 3
2 X==+km
= 2
1
tanx:gztana X=a+lx

d. PT
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&5 4+55 +255¢ =3 +27.3 +3.3*
<315 =31.3" @(%} =1 x=0

Vay nghiém cta phuong trinh d@ cho la x =0

Bai 3: Giai cac phuong trinh

a. X9* =1000x> b. x°%0% =32
C. 7I09252(5x)—1 _ X|0957 d. 3X8ﬁ =36
Giai:

a. Didu kién x >0
& lgxlgx =1g1000 +Igx* < (lgx)* —21gx—3=0
lgx+1=0 x=1/10
lgx+1)(lgx-3)=0 =
= (lgx+1)(lgx=3) C{ng—S:O {x=1000
b. Diéu kién x > 0
PT < log, X" = log, 32(log, x + 4).log, x =5 < (log, x—1).(log, x +5) =0

{Iogzx:l X=2

1
log, x=5 X=—
9, 3

c. Diéu kién x >0
< log, (7'°9252(5X)’1) = log (x'°957) & (log,s* (5x)—1).log, 7 = log, 7.log, x

1
@%mgsz (5%) - log, x—1=0 <> log,” X~ 2log, x~3=0 < :235:;1@ *=5
> X =125

x=1
Vay phuong trinh da cho ¢ nghiém 5

X =125
d. Diéu kién x # -1
= I0923x.8ﬁ =log,36 =2+2log, 3 = x.Iogz3+%=2+2logz3
< x*.log,3+(3+log, 3)x =2(x+1)+2(x+1)log, 3
& x?.logz3+(1—|ogze,)x—2—2|ogz3=0@{X:2

Xx=-1-log, 2
Vay phuong trinh ¢6 nghiém 1a: {X =2
Xx=-1-log, 2

Bai 4: Giai cac phuong trinh sau :
a. 8X.5< 1 =1 b. 3*. 9" = 4 c.3*.2¢ =1 d. 2*.5*=10

8 27"
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Gii: , ,
a. Lay logarit hai vé véi co so 8, ta dugc
g5l logg 8*.5° = log, 1
8 8
X x2-1 -1 2
<> logg8” +1logg5™ " =logg 8 c>x+(x —1)I0985=—1

o x+1+(x2 —1)I0985=0©(x+1)+(x+1)(x—1)I0985=0

D1+ (x-1)logg5]=0 e | <
@ ()T (x-1)10gg8 =0 1o 50

X=-1 X=-1
=3 =3
X.logg5=1logg5-1 | x=1-logs8
Vay phuong trinh ¢6 nghiém: x=-1,x=1-logs8
b.PT &3 .33 =43 =4<2x+2=1log, 4

< 2x=109,4-2 < 2x =log, 4 - log, 9 = Ioggg

ﬂ = |Og E
r 9 r 3 3 r
c. Lay log hai vé cua phuong trinh theo co so 2

@X-llog
2

Ta duoc phuong trinh log, 3* + log, =0 xlog,3+ x*=0
x=0

< X(log, 3+x) = Oc{x:—logz?a

d. PT <:>Iog2(2X.5X2) = log, (2.5) < log, 2" +log, 5¢ = log, 2+log, 5
< x+x%log, 5 =1+log, 5 < (log, 5)x* +x—1-log, 5= 0
x=1
d IV —-1-1log, 5
log, 5

Bai tap tu giai ¢6 huéng din:

Bai 1: Giai cac phuong trinh sau

a. 58" =100

HD: Piéu kién x >0

o 5x(x+1).23x — 52(x+1).22(x+1) P 5x2—x—2 — 22—x

log, 5.(x* —x—2)=2—
< log, 5.(x" = x-2) Xc{xz_l—logszaoai)

b. 2x+3 _3x2+2x—6 — 3x2+2x—5 _ 2x
HD:
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e 262 _ g0 gy o (x—=2)(x+4)log, 3

X=2
=
X=log,2-4
Bai 2: Giai cac phuong trinh sau

x-1
a 3.2 =1 b. 2. 284 =3 C. 550 = X3 d. 3¥4* =18
e. 82 =36.3" f.5 =7% g. 5% = 25x i. x*.5° =51%°
K. 9.x"%* = x?
Ds:
a. 0;—log, 2 b. 2;log,2-2 c. 3;2+log, 2 d. 2;,-log,?2
e. 4,-2—-log, 2 f. log, (log, 7) g. J5 h. %;(‘/3 k.9

5

BAI TOAN 3: SUDUNG PHUONG PHAP DPAT AN PHU - DANG 1
I. Phwong phap:
Phuong phap dung an phu dang 1 1a viéc sir dung 1 an phu dé chuyén phuong trinh ban du thanh 1 phwong
trinh vai 1 an phu.
Ta luu y cac phép dat an phu thuong gap sau:
Dang 1: Phuong trinh o, +o,_,a%“ ™™ ....aa
Mé rong: Néu dat t =a'™ didu kién hep t > 0. Khido:a*' ™ =t?,a3"™ =13 ... a"™ =t
va gt 1

t
Dang 2: Phwong trinh o,a" +a,a" + o, =0 voi ab=1
Khi d6 dit t =a*, diéu kién t <0 suy ra b* =% ta duqc:alt+%+a3 =0 at’ +at+a,=0
Mé rong: V6i ab =1 thi khi dat t =a'®, diéu kién hept >0, suyra b'® =%

Dang 3: Phwong trinh o,a™ +a, (ab)” +a,b™ =0 khi d6 chia 2 vé ciia phuong trinh cho b* >0 ( hodc
” § a 2% a X
a™,(ab)"), ta duge: o, o) Ty T =0

aY ..
Dat t:(gj ,diéu kién t <0, ta dugc: at® + ot +a, =0

M6 rong:
& \ ~ r r A o f A r r
Vi phuong trinh mii ¢é chua cac nhan ti: a°',b*' ,(ab) ", ta thyc hién theo cac budc sau:

- Chia 2 vé phuong trinh cho b2 >0 (hoac a',(ab)")

10
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f
-bat t= (%j diéu kién hep t >0
Dang 4: Lwong giac hoa.
Cha y: Ta sir dung ngén tir didu kién hep t >0 cho trudng hop dat t=a'® vi;
- Néu dat t=a*thi t >0 la diéu kién dung.
- Néu dat t=2"""" thi t > 0 chi la diéu kién hep, bsi thyc chét diéu kién cho t phai 1a t> 2. Diéu kién
nay dac biét quan trong cho 16p cac bai todn co chira tham so.

Il. Bai tap ap dung:

Bai 1: Giai phuong trinh
1

@ 47 L2 30 (1) b, 481X 595X 24 5
Giai:

a. bieu kién sinxz0< x#kr,keZ *)

Vi =1+ cot? xnén phuong trinh (1) duoc biét dudi dang:

sin’® x
4% 12277 _3=0 (2
Pjt t =2 didukién t>1 vi cot? x>0 2 * > 2% =1
Khi d6 phuong trinh (2) cé dang:

tzl 2
&2 —1ecot’x=0

thoa mén (*)

t2+2t—3=0<:{

@COthO@X:%+kﬂ,keZ
Vay phuong trinh ¢é 1 ho nghiém X =%+ kr,keZ
b. PT < (23‘”“()2 4 2SIX o0 2

bit t = osIn“x (t>0) ta duoc

tz+E=2+\/§C>t3—(2+\/§)t+2=0©(t—\/§)(t2+\/§t—\/§)=0
t

t=+2
o t_\/§+\/2+4\/§
- 2
V224442 .
t= 5 (loai)
) : 1
V6i t =2 < 251N°X _ 92 c>sin2x=%<:>sinx:ir%c>x:%+k§
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_ \/§+\/2+4\/§ _Zsinzx
2

Voi t (phuong trinh vé nghiém)

Bai 2: Giai cAc phuong trinh

a. (7+443) -3(2-3) +2=0

b. (PH — B 2007) (ﬁ—l)x + (ﬁ+1)x _2J2-=0

c. (3+5) +16(3-5) =27

d. (DHL - 1998) (m ) ¥ (m ) -4
e. (5+v24) +(5-+24) =10

Giai:

a. Nhan xét ring: 7+4v3 =(24+43) 5(2+3)(2-+3) =1

Do d6 néu dit t=(2+ﬁ)x didu kiént > 0, th‘l:(Z—\@)x =%va (7+4\@)X

Khi d6 phuong trinh twong duong voi:
t=1
tz—§+2:0©t3+2t—3:0<:>(t—1)(t2+t+3):0<:> ,
t t°+t+3=0(vn)
Vay phuong trinh c6 nghiém x = 0
b. Bt t=(v2 +1)Xta duge Pt:

t+%=2\/§ <:>t2—2\/§t+1=0 <:>t=\/§—lvt=\/§+1c>x:—lvx:l

¢. Chia 2 vé ctia phwong trinh cho 2* > 0, ta duogc:
345 )  6[3-V5) _g (%)
2 2
Nhan xét rang: [34-2\/5](3_\/5}:1

2
Dmt{sm

2
Khi d6 pt (*) c6 dang:

j , didukiént >0 :{#J :%

t2—8t+16:0c>t=4©(

3+\/§]X

2
d. Nhan xét riing: 7+ 437443 = \/(7 +443)(7-443) =1

=4 ©x=I093+£4
2

=12

<:>(2+\/§)X =l x=0

12
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Dt t=(\/7+4\/§) , didu kiént > 0 :(\/7—4\/5) =%

Khi d6 pt (1) c6 dang:

IV [l RSO R EYRCT | R R

t+1:4<:>t2+4t—1:O<:>|:t_2 & <
t L2048 (a2 ( (2+\@)2J 2443
(2+\/§)sinx:(2+\/§)—l {Sinx:_l
. @ H
(2448)" <2443 Lsinx=1
e. Nhan xét rang: (5+\/ﬂ)(5—\/ﬂ):1

Dit t=(5+\/ﬂ)x, didu kién t > 0 (5—@) -
Khi d6 pt (1) c6 dang:

= ©cosx=0c>x:%+k7r,kez

. to5 24 |(5++24) =5-v24 |(5+v24) =(5-V24)"
t+—:10<:>t2—10t+1:0<:{ =S ) = )

t t=5++24 (5+\/ﬂ) —5+24 (5+\/ﬂ) —5+/24
{x:—l
=N

x=1
Nhén xét:

- Nhu vy trong vi du trén bang viéc danh gia:

7+4J3=(2443) ; (2+43)(2-V3)=1
Ta d4 lya chon duoc 4n phu t=(2+x/§)x cho phuong trinh

- Viéc Iya chon 4n phy thong qua danh gia mo rong ciaab =1, d6 la: ab=c <

oo

b
c

trinh c6 dang: Aa*+Bb*+C =0
Khi d6 ta thyc hién phép chia ca 2 vé clia phuong trinh cho ¢* =0, dé nhan duoc:
a b

A.(—j +B(—j +C:0t1):déthiétle_‘1pénphut:(ij ,t>0 vasuyra (Ej =%
C C C C

=1 tic 1a v&i cac phuong

Bai 3: Giai cac phuong trinh
a. (PHTL —2000) 22+ —9.2" 1.222 =
b. 2.4 1 X = 9

Giai:
a. Chia ca 2 vé phuong trinh cho 222 % 0 ta dugc:

13
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22x2—2x—1 _9.2x2—2x—2 +1=0< 1

Dit t =2 didu kiént > 0. Khi d6 phuong trinh tuong duong véi:

2 t=4 T2 [y x=2 [x=-1
2°-9%t+4=0< 1< & &
t X o1 IxP_x=-1 |[Xx=2

2
Vay phuong trinh ¢6 2 nghiémx = —-1v x = 2.
b. Bién d6i phwong trinh vé dang:
2270 4 (2.3 =3

Chia hai vé cita phirong trinh cho 2°° %) £ 0., ta duoc:

S

X2 +1 x2+1 1
Détt=(§j Vi x2+121©(§j Z(EJ c>t2E
2 2 2 2

Khi d6 pt (*) c6 dang:
t=2

5.2“2*2* —%.2“ +1=0 < 2.22¢2¢ _g ¥

Email: Loinguyenl1310@gmail.com

+4=0

X2+
tz—t—2:0<:{ @(EJ =2 X +1=log, 2 < x=+ [log, 2-1
t=—1(1) \2 2 (R

Chay:

Trong vi du trén, vi bai toan khdng c6 tham sé nén ta sir dung diéu kién cho an phu chi 13 t >0 va chung ta d

A I l A A A A A z z , A , A , . A A , A
thay voi t = r vO nghiém. Do vay néu bai toan cd chira tham s6 chung ta can xac dinh diéu kién dung cho an

phu nhu sau:

2 1
xz—x:(x—i) —£>—£<:>2X X>24c>t>—

2) 4 4 {2

Bai 4: Giai cac phuong trinh

a. (PHYHN - 2000) 2* -6.2" —%JFE =1
2 (x-1) 2x
b. PHQGHN - 1998) 125" +50* = 2%+

Giai:
a. Viet lai phuong trinh cé dang:

3x 23 X 2
(2 —zsxj 6(2 _2_J 1 ()

3 3
Ditt=2' - 2= 2 [ 2 +3.2X(2X—3j=t3+6t
2" 2% 2" 2"

Khi d6 phuong trinh (1) ¢ dang: t* +6t -6t =1t =1« 2* —2—2X=1

bat u=2",u >0 khi d6 phuong trinh (2) c6 dang:
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u=-1 (loai)
u=2

Vay phuong trinh cé nghlem x=1

b. Bién ddi phuong trinh vé dang:

125' +50" =2.8" (1)
Chia hai vé ctia phuong trinh (1) cho 8" 0, ta duoc:

(5)-(3)-+o(g o e

bat t = GJ , diéu kién t >0

u—gzlcuz—u—2=0©{ Uu=2<2"=2<x=1

Khi d6 pt (2) c6 dang:
t=1 5
+t?-2=0 (t-1)(t* +2t+2)=0| , @(—) =1 x=0
t?+2t+2=0(VN) 2
Bai 5: Giai cac phuong trinh
2 =+1
- (éjx +3.(%)X =12 b. 3% -3 44-0 C. 44X = 2%2 116
Giai: ‘
a. Bién doi phuong trinh vé dang:
2 1
-
3 3
y 1Y a
batt = (gJ , dieu kién t >0
Khi d6 pt (1) c6 dang: t* +t-12=0 < B i @(lj =3 x=-1
t=-4(loai) \3

b. Diéu kién: x>0
Bién d6i phwong trinh vé dang: 3 —3%+4 =0
Pt t =37, didu kién t>1
_ , t=—1(loai)
Khidé pt (1) c6 dang: t° +4t-3=0< )
t =-3(loai)

c. Bién dbi phuong trinh vé dang: 2°°* 424 =22 116
©22%-62"-8=0 (1)

Dit t = 2", diéu kién t >0
Khi d6 pt (1) c6 dang:

www.MATHVN.com 15
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t=4
2t —6t—-8=0 < o2 =4 x=2
t =—1(loai)

Bai 6: Giai cac phuong trinh
a. (PHDB - 2006) 91 -10.3™*? +1=0
b. 3% -4.3°+27=0 c. 373 =24

(x2 +1)

d. 7.2°

~20.2°14+12=0

Giai:
2 2 2 2 2
a Pt e Lo 10 aen g @(3X ) ~10.3° +9=0
9 9

Piat t=3""*t>0
) t=1
Pt ©t°-10t+9=0<
t=9
x=0

vait:1:>3X2”=1©3*2“=3°©x2+x=o@{ .
X=-

Vc’yit:9:>3xz”=9©3xz”=32®x2+x=2<:>x2+x—2:0<:{

2
b. 3% 433 127=0 6561.(3X) ~972.3*+27=0 (¥

t=+
9
1
27

Pat t=3">0. Pt (*) < 6561t* —972t +27 =0 <
t =

Véit=$©3xz32®X=—2

V(’yit:i<:>3xz3’3©x=—3
27

Vay phuong trinh ¢6 nghiém: x=-2,x=-3

x=1
X=-2

C. 3235 245 93" _3_24=o@9.(3*)2 ~243-9=0 (%)
bat t=3">0

t=3
Pt (*) = 9t*-24t-9=0< 1, .

t=—5 (‘loai)

Voit=3=3F =3 x=1

Vay phuong trinh ¢6 nghiém: x =1

d.Pat t=2"" vi ¥ +121 21 22 o t22
Khi do pt c6 dang:
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t=2
T -20t+12=0<| g, o 21=2cx+1=2cx=0
t=—(loai)
7
Bai 7: Giai cac phuong trinh
a. 6.2 =2"+1 b. 64.9% —84.2% +27.6* =0
c. 3% 432X+l 979 d. 25* +10" = 22
Giai:

a. Ptc>6.2—1X:2X+1.D§1tt=2x, t>0

1 ) , t = -3 (loai)
Pt ob-=t+leb=t"+tt"+t-6=0< .
t t=2=2"=2 =>x=1

2x X
b. PT <64.9" -84.2" + 276" =0 < 27.(%) —84.(%} +64=0<

c. 3% 432X+l 070 (3~ )2 1237 427=0
dit t =3 t >0 taduoc t? —12t+27 =0

t=3 3 =3 2x =1 x:l
= = = = 2
t=9 3P*=-9=73° 2Xx=2 «—1

d. 5 +(2.5)" = 2.2%
Chia hai vé ctia phwong trinh cho 2% =0, ta dugc:

5 2x 5 X

= +| =1 =2 (=*
HIRERC

s 5
bat t:(zj , dieu kién t >0

Khi d6 pt (*) c6 dang:

t=1 5\
t?’+t-2=0< S| = | =1ex=0
t=-2(1) \2

Bai 8: Giai cac phuong trinh
a. 4Ioggx _ 6.2Ioggx + 2Iog327 =0
2

2
b. (H — D 2003) 2X * 27" =3

Giai:

0Qg X 3 logg x 2
a. Pt @(22)"" —6.21%%% 4 21093 :o@(z ) —6.2°°%* 4 23 =0
bat t =2"%* t>0.
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t=2
t=4

Voit=2 =2 =2=2""* =2 < log, x =1 x=9
Voit=4 =2 =4= 29" =2% & log, x=2 < x=9" =81

2 2
b. 2X —X _22+X7X — 3 P 2X2—X _ j’
2X =X

Pt<:>t2—6t+8=0©{

=3

2 t = -1(loai
dat t=2""" (t>0) ta duoc t2—3t—4=0c{t . (loai)
x=-1

o224 o2 —x-2=0 <:{
X=2

Email: Loinguyenl1310@gmail.com

Bai 9: Giai cac phuong trinh
a. 4% —5,21%%* 4. 2% = 0 b. 3.16" +2.81" =5.36"

Giai:

a. Pt < (22)"""“ 5209 e _ o (2)2 5.2 4 92
Pat t =2"%*  t>0.

t=1

t=4

Voit=1=2""=1=2""=2" < log,x=0< x=1
Voit=4 =2 =429 =2 o log,x=2 < x=3"=9

b. Chia ca hai vé cho 36" ta duoc

PT< 3. Ej + 2(%J =5< 3(ij + 2[gj -5=0
36 36 9 4
bat (gj =t (t>0)
Khi d6 phuong trinh twong duong
1 3t -5t+2 t=

3t+2--5=0 1
t & t = 2
3

t>0 t>0

Pt©t2—5t+4=0®{

Vc’yitzlz[gj =1=x=0
Véit=3c> ﬂ =E<:>x=1
3 9 3 2

Vay phuong trinh ¢6 2 nghiém phan biét x =0 hoac x = %

Bai 10: Giai cic phuong trinh

18
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a. 32(x+log32) _ 2 — 3x+log32
b. (PHDB — 2007) 2** —7.2% +7.2* -2 =0

Giai:

a. Pt o> [30md ' 37092 220, Pyt t=392 £ >0.
t =—1(loai)

t=2

Voit=2 = 3% =2 < x+log,2=log,2 < x=0

b. 2t° —7t> +7t-2=0 (t=2",t>0)

Pt@tz—t—2=0©{

@(t—l)(2t2—5t+2):0@tzlvtzth:%

S X=0vx=1lvx=-1

X—2
Bai 11: Giai phuong trinh (%j =2""+9

Giai:
1 xX—2
Pt@[—zj _257X+9
2
(27 )X’2 =219 22 225 19 & 27 25 9=
4 5
@22 "2 9.0 162—§—9 0
2% () 2
Pitt =2°, t>0.
_ _ 2
Pt ©1—6—3t—2—9 0o 163}#=0@—9t2—32t+16=0
t=-4
=
t:ijzxzic Xx=2-1log,9
9 9
Bai 12: Giai cic phuong trinh
2
. 92:10+4 b g 1904 21,20 g4
2 4 g 2
Giai:
Pt ©9.4= 2”(10+42j
¢ 2

< 36= 2“.10+2“.(22) 1055 +2,2° =36
22 92
batt=2"t>0.
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— X: X: 3 -
Pt ot*+10t-144=0 < t=8=2 _8©2 2°<=x=3
t =—18(loai)

X 2
o102 +@ =36 102" +(2") =364 = (2*) +10.2' ~144=0

b. Phuong trinh: 8% +9.2* + 27 21 =64

8" 2X

. 3Y .3 g o 2'=1_[x=0
|2 +? =64 <2 +?:4c>4 -42"+3=0<

=
2% -3 x=log, 3

Bai 13: Giai cic phuong trinh

32X y 72X
a. =2.(0,3) +3 b.

100* 100”

=6.(0,7)" +7

Giai:
2X X
a. Pt 3 ( 3 J +3

oy e
o s s @ (3] oo ] 3

batt=| — t>0.
%)

Pt ©t?-2t-3=0

t=3<:>(ij =3<x=log,3

< 10 0
t =—1(loai)

b. Bién dbi phuong trinh vé dang:

(%J _ 6(%} L7 )

Pat t = 7 , diéukién t >0
10

Khi d6 pt (1) c6 dang:
t=7

7 X
-6t-7=0 — | =7T< x=log, 7
C{t:—l(l)@(loJ = 9,

10

Bai 14: Giai cic phuong trinh
a. 8" +18" =2.27"
b. (PH — A 2006) 3.8* +4.12* -18*-2.27* =0

Giai: )
a. Chia hai vé pt cho 27*, ta duoc :
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8 18"
+ =2
27 27"

S ONCRRUREN ORHRE
2 GIREES
-2 10

Pt o>t®+t—-2=0 @tzl@(

Pt &

w| N

o] -

b. 3.2% +4.32% -372* -2.3* =

) . o 2 3Xx 2 2x 2 X
Chia 2 vé cua Pt cho 3™ taduoc: 3.| = | +4|=| —|=| -2=0
3 3 3
2\ t=-1
Dit t:(gj ,t>0taco: P +4t°P-t-2=0<| 2
3
Do BK ta chi nhan t:Ec> E =§c> x=1
3 2 2
Bai 15: Giai cac phuong trinh
2
a. (PH L — 2001) 4l0922x _4log,6 _, logy 4x b. 6.9%%* 1 Bx? =13.x%"
Giai:
a. biéu kién: x> 0.
2
Ta co: 4Iog2 2X _ 41+ log, x _ 4.4Iogz X, XIog2 6 _ 6Iog2 X\a 3Iog2 ax" _ 32+2Iog2 X _ 9.9Iog2 X

Do d6 phuong trinh tré thanh:

log, x log, x
4.4109: % _l09: X _189108; X 4—6) = 18{%) *)

3 log, x ‘
batt = (Ej . bieu kién: t > 0.
=2
Khi d6 phuong trinh () tré thanh 4 —t =182 <> 182 +t—4=0 < | 2 .
t:—z(loal)

_4 1%, X_

3jlog2 X
9

Vay phuong trinh < (E
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Vay x= % l& nghiém ctia phuong trinh.

b. Piéu kién x >0
Céch 1: Chu y cbng thie: a

log, ¢ log, a

=C voia, b, c >0vab=1

Ap dung cong thirc trén, ta chuyén phuong trinh 6.9°%* +6x% =13.x " vé phuong trinh:
6.9%%% + 6x* =13.6'"%"

Pitt=log,x < x=2' < x* =4

Khi d6 ta c6 phuong trinh: 6.9' + 6.4' =13.6'

Céch 2: Taco: 6.9"%% +6x> =13x'%°

& 6.91%% 4 6x9%1 =13x'9%° 5 6.9'%9* 4 64'%9* =136'%*

.. Tu giai

Bai tap tu giai 6 huéng din:

Bai 1: Giai cac phuong trinh sau

a. 2x2—x _22+x—x2 — 3 b 9x +6X — 24x
c. 405 _1p px s L g d. 32%° ~36.3"1 +9=0
e. 3 _0g 3¢ 190 f. (PHH - D 2001) 12.3" +3.15* =5 = 20
HD:
2 4 t=4 x=-1
a.bat 2° " =t (t>0)taduoc t——=3 < —
t t = -1 (loai) X=2
) q o . ) 3 2X 3 X
b. Chia ca hai vé phuong trinh cho 4" ta dugc ] + 2] 2=0<x=0
=3
7 t=2 |x-vx*-5=1 X
c.DétZXﬁ:t(t>0):{ = = 9
t=4 |y _Jyx2-5=2 X:Z

d x=-1lvx=-2 e. x=-2vx=1
Bai 2: Giai cac phuong trinh sau

a. (DHL — 1998) ( 74443 ) +(m ) _4
Ps: x=knx (keZ)

b. (DHNN - 1998) (2+\@)X +(7 +4@)(2—@)X =4(2+43)

Ps: x=0vx=2

c.( 6-ﬁ)x+( 6+\/£)X=12
d.(7+5v2) +(2-5)(3+2v2) +3(1++2) +1-v2=0

HD: bat t = (l+x/§)x;t >0
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St +(2-5)+3t+1-v/2=0 (t-D(t*+ (N2 -t +/2-1) =0
t=1 x=0
S(t=3-2V2=|x=-2

t=1++2 x=1
o (V2B +(J7 B -

HD:Détt=(m)x(t>0)<:>t+%:4 l:t:zi {X 2

Bai 3: Giai cac phuong trinh sau
a. PHTCKT - 1999) 4 42X =2%% 112
Ps: x=0

b. (PHAN - D 1999) 9" * +9°** =10 x = k%(k eZ)

c. (PHHP - A 2001) 5.3 7.3 +41-6.3* +9*" =0

3 1
Ps: x=1log.=v x=log,=
935 935

d 32x+1 :3x+2 +\/1—6.3X +32(x+1)

Ps: x =log, (2 + \/%J

Bai 3: Giai cac phuong trinh sau

a. (DHHP - 2000) 25" +15* = 2.9"

Ps: x=0

b. (PHTL — 2000) 221 —9.2™* 4+ 222 _
Ps: x=-1vx=2

c. (PHHH - 1999) 4.3* —~9.2* =562
Ds: x=4
d. 32x2+6x—9 +4 15x2+3x—5 — 3 52x2+6x—9

Ps: x=1vx=-4
BAI TOAN 4: SUDUNG PHUONG PHAP PAT AN PHU - DANG 2
I. Phwong phap:

Phuong phap dung 4 an phy dang 2 1a viéc str dung 1 & an phu chuyén phuong trinh ban dau thanh 1 phwong trinh
Vi 1 an phu nhung cac hé so van con chura x.

Phuong phép nay thuong st dung d6i voi nhitng phuong trinh khi lya chon a an phu cho 1 biéu thuc thi cac biéu
thirc con lai khong biéu dién dugc triét dé qua 4n phu d6 hodc néu biéu dién duogc thi cong thirc biéu dién lai
qua phuec tap.

23



Gido vién: Nguyén Thanh Long Email: Loinguyen1310@gmail.com
DD: 01694 013 498

Khi d6 thudng ta duoc 1 phuong trinh bac 2 theo 4n phu (hodc van theo 4n x) c6 biét s6 A la mot sb chinh
phuong.

Il. Bai tap ap dung:

Bai 1: Gidi phuong trinh 3™ —(2*+9).3* +9.2" =0

Giai:
Pit t =3, diéu kién t > 0. Khi d6 phuong trinh twong dwong véi:
t=9
t (25 +9)t+9.2" =0;a = (2" +9)2 492" =(2" +9)2 -
=2

Khi d6:
+V6it=9<3F =9 x=2

+V(’yit:2x<:>3x:2x©(gj =1 x=0

X=2

Vay phuong trinh ¢6 2 nghi¢m {

Bai 2: Giai phuong trinh 9” +(x*=3)3" -2x° +2=0

Giai:
Pit t=3"didukien t>1 vi x¥* >0 3" >3°=1
Khi d6 phuong trinh tuong duong véi: t* +(x* =3)t—2x* +2=0
) 2 ) ) 2 t=2
A= (-3 —4(-2x +2)=(x* +1) :Lzl_xz
Khi do:
+V6it=2<3" =2 x? =log, 2 < x =+,/log, 2
+Véi t=1-x? < 3¥ =1—x? ta c6 nhan xét:
{VT >1 {VTzl {3*2 =1
= & < x=0
VP>1" |VP=1 |1_y?=1

Vay phuong trinh c6 3 nghiém x =+,/log, 2;x =0

Bai 3: Giai phuong trinh: 9" +(x-12).3" +11-x=0

Giai:
PT & (3°) +(x-12)3 +11-x=0

bat t =3 (t>0)

=1 x=0
= o (@+b+c=0)
3 =11-x f(x)=3"+x-11=0(*)

24




Gido vién: Nguyén Thanh Long

DD: 01694 013 498

Xét phuong trinh (*) ta co
f'(x)=3In3+1>0,Vx
f(2)=0

Vay, tap nghiém ctua phuong trinh: S = {0 ; 2}

}: (*) ¢6 nghiém duy nhat x =2

Email: Loinguyenl1310@gmail.com

Bai 4: Giai phuong trinh: 3.25*% +(3x-10)5"* =x -3

Giai:

PT 3.25"% +(3x-10)5"* =x-3

N 5x—2 (3.5x—2 ) ( 3.5% 2 ) ( 3.5% 2 ) -0
357 -1=0 (1)

x-2 X=2 — =
< (357 -1)(57 +x-3) 0®|:5”+x—3=0 (2)

PT (1) =57 =%©x=2+log%=2—logs3

PT (2) 57 =—x+3

Vé trai 1a ham dong bién vé phai 12 ham nghich bién ma (2) ¢6 nghiém x = 2 nén 1a nghiém duy nhat.

Vay Pt c6 nghiém la: x=2-1log; 3 hodc x=2

Bai 5: Giai phuong trinh: 4%+ 2% +2*°-16=0 (1)

Giai :

Pit t =2, didukién t >0

Khi d6 pt (1) twong duong voi:

t* +2t° +8t-16=0< 4> -2t4-t* - 2t* =0
Pit u =4, ta dugc: u® -2tu—t*-2t>=0
fu=t-t(t+1) [4=-t

= = St?P+2t-4=0
u=t+t(t+1) |4=t>+2t

= t=-1- \/_ =5-1x= Iogz(\/g—l)

t——1+\/—

Bai 6: Giai phuong trinh: 9* +2(x-2).3*+2x-5=0 (1)

Giai:

Pit t =3, diéu kién t >0

Khi d6 pt (1) twong duong voi:
t=-1(I

t? +2(x-2)t+2x-5=0 < ()©3X=5—2x (2)
t=5-2x

Ta doan dugc nghi¢m x = 1

Vé trai (2) 1a mot ham sé dong bién con vé phai (2) 1a mot ham nghich bién

Vay x = 1 12 nghiém duy nhét cua pt (2)

Bai 7: Giai phuong trinh: 3 +4/3*+5=5 (1)
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Giai:

Dit t =3, didukién t >0

Khi d6 pt (1) twong duong voi:

t? +Jt+5=5ot+5=5-t
5-t°>0 0<t<+5
< <
t+5=(5-17) |52 -(2 +1) 5+t -1=0 (2)

Pjit u =5, pt (2) 6 dang: u” —(2t* +1ju+t*-1=0

[ _2t2+1—(2t+1)
o 2 521 t?~t-5=0()
o o o
_2t2+1+(2t+1) 5=t>+t+1 |[t?+t—-4=0
L 2
_t_—l—\/ﬁ(l)
) . 1417 ~1+17
o o¥F=—"—""ox=log,| ——
t_—l+«/1_7 2 2
2

Bai 8: Giai phuong trinh: m*.3% —3m.3" +(m’ +2).3'-m=0,m =0 (1)

a. Giai phuong trinh véi m = 2.
b. Xac dinh m dé phuong trinh c6 ba nghi¢m phan biét.

Giai:

Dit t =3, diéu kiént >0

Khi d6 pt (1) twong duong voi:

m2.t — 3m.t? +(m2 + 2).t —m=0

c>(t‘°’ +t)m2 —(3t2 +1)m+2t =0

Coi m la 4n, con t 1a tham sd, ta dugc phuong trinh bac 2 theo m, ta duoc:

1
m== N
o & m
M= f(t)=mt’-2t+m=0 (2)
a. V61 m = 2, ta duoc:
1
t==
2 ©3X=%©x=loggéz—logsz
| f(t)=2t"-2t+2=0 (VN)

Vay, voi m =2 pt ¢6 ... nghiém ...
b. Phuong trinh da cho c6 ba nghiém phan biét < phuong trinh (2) c6 2 nghi¢m phan biét duong khac 1 va
m

m>0
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2
$>0 2.0
<IP>0 PR =0<m<l
1>0
f(i}to 1
m m——=0
m

Vay vai 0 < m <1 phuong trinh ¢ ba nghiém phan biét.

Bai 9: Giaipt 3.9 +(3x-7).3"+2-x=0 (1)

Giai:

Pit t=3%t>0.

Phuong trinh (1) < 31*+(3x—7)1+2-x=0

A=(3x-7)*-12(2-x) =9x* —30x + 25 = (3x - 5)°
. —-3X+7+3x-5 :E

6 3
t:_3x+7_3x+5:—x+2
6
. t=1©3x’1=1<:>x=0
3 3

e t=-X+2 3 =—x+2 (¥
Tathdy x =1 la mot nghiém ctia phwong trinh (*)
_nx1
Dit : f(x)=3
g(x)=—x+2
Taco: f'(x)=3"%In3>0VvxeR
Suyra f(x)=3""1a ham dong bién trén R va g'(x) =-1<0 VxeR. Suyra g(x) la ham nghich bién trén R

Vay phuong trinh (*) ¢6 nghiém duy nhat 1a x=1.
Vay pt (1) 6 2 nghiém 1a x=0;x=1.

BAI TOAN 5: SUDUNG PHUONG PHAP PAT AN PHU - DANG 3

I. Phwong phap:

Phuong phap dung 4n phu dang 3 st dung 2 4n phu cho 2 biéu thirc mil trong phwong trinh va khéo 1éo bién ddi

phuong trinh thanh phuong trinh tich.

Il. Bai tap ap dung:

Bai 1: (HVQHQT — D 1997) Gidi phuong trinh 4% 32 1 4x+00:5 _ 424367 4 g

Giai:
Viét lai phuong trinh du6i dang: 4% 32 4 42765 g3z 425655 g
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U= 4x2—3x+2
bat u,v>0

1
2X2+6X+5
v=4

Khi d6 phuong trinh twong duong voi:
u+v:uv+1c>(u—l)(l—v):0

x=1
u=1 |[4°32_-1 x?-3x+2=0 X=2
= o =
v=1 | 42¢6x5 1 | 2x%* +6X+5 x=-1
X=-5

Vay phuong trinh ¢6 4 nghiém.

Bai 2: Cho phuong trinh: m.2¥ 5% £ 21 = 2.25% 1 m (1)
a. Gidi phuong trinh véi m = 1
b. Tim m dé phuong trinh cd 4 nghiém phan biét.

Giai:
Viét lai phuong trinh dudi dang:
m.2x2—5x+6 +21—x2 — 27—5x +me m.2x2—5x+6 + 21—x2 — 2

2 2 2 2
P m.2x —-5x+6 + 21—x — 2x —5x+6.21—x +m

(x2—5x+6)+(l—x2 ) m

2

U= 2x2—5x+6
bat: { ,u,v> 0. Khi d6 phuong trinh tuong duong véi:

v=2"
2 X=3
u=1 2x —5x+6:1
mu+v=uw+me< (u-1)(v-m)=0< = S| x=2
v=m 217)( =m 2
27 =m(*)

Vay vdi moi m phuong trinh ludn ¢ 2 nghiém x = 3, x =2

a. Véim = 1, phuong trinh (*) ¢6 dang: 2% =1 1-x* =0 x> =1 x==+1
Vay véi m = 1, phuong trinh ¢6 4 nghiém phén biét: x =3,x=2,x= *1

b. Bé (1) c6 4 nghiém phan biét < (*) c6 2 nghiém phan biét khac 2 va 3.

m>0 m>0 . o
(*) < , =" . Khi d6 diéu kién 1a:
1-x"=log, m X“=1-log, m
m>0
m>0 m< 2
1-log,m>0
%2 = m¢1 @mE(O,Z)\{E’i}
1-log,m=4 8 8 256
1-log, m=9 m¢i
256

Vay voi me(0;2)\ {%2%6} thoa mén diéu kién dau bai.
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Bai 3: (DH — D 2006) Giai phuong trinh 25 — 4.2 _ 22X 4 4 ()

Giai:
2
5 u — 2X +X o
Diat Suyra uv =2 (u>0,v>0)
V: 2X27X
Phuong trinh thanh:
u—-4v-uw+4=0<ull-v)+41-v)=0<= Uu+4)(1L-v)=0

) x=0
oSv=lex -x=0<
x=1
Chay: ‘
C6 thé bién doi tvong duong dua vé phuong trinh tich
2K g ¢ 0% 4 420 22 (2 —1) - 4(2*“* —1) =0

= (2 —1)(22X ~4)=0

Bai 4: Giai phuong trinh
a 22 X+3-X _5.2\/@4& n 2><+4 -0 b, 2x2—3x+3 n 2)(—1 —24 2(><—1)2

Giai:

a. Taco: 22Vx+3-—x _5.2m+1 Y AR _5_2\/Q+1 L4252 _(
— 22«/@—)( vuv = ZMH

Pit : {“ =

V:2x+2 < \/EZZ X+3—-x-1 (U,V>0) .
Vv

Khi d6 ta co phuong trinh: <> U540V +4v =0 — -5 > +4=0e| ' "
\Y \Y
\Y

Voi: \/E “ e 2V 1 VA \/E =4 231 _ 4 (giai phuong trinh dai sé tim nghiém)
\Y Vv

Tap nghi¢m phuong trinh: § = {1;-2}
u=f(x)=x*-3x+3
b. bat (%) :>u+v:x2—2x+1:(x—1)2
v=g(x)=x-2
24422 =2+2"" 2" +22" =2+2"2"
24 =2 {u:l {x2—3x+3:1 {le
=

(2 —2)(1—2V)=0®LV PR VP N

X=2

Bai 5: Giai phuong trinh:
log, x log, x 2 2
a (Va+1) e (VE-1) T <1 b, 2540 1 2 2059 41
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Giai:
a. bieu kién: x>0
log, x log, x
Dét(\/§+l) 2 =u, (x@—l) 2"y
Ta cé pt
u+u’ =1+u’v’ & (W’ -1)(u-1)=0< [3\;:11 & o x=1
b. Viét lai phuong trinh dudi dang:
2x2—5x+6 +21—x2 — 275 419 N 2x2—5x+6 n 21—x2 _ 2(X ’5”3)*(1’)( ) AN 2x2—5x+6 n 21—x2 _ 2x2—5x+3.21—x2 +1
U= 2x2—5x+6
bat ,  »u,v>0
V= 21—X

Khi do6, pt tuong duong voi:

NI

u=
u+v=u+le (u-1)(v- Oc{

V=

2 X
A | {x —5x+6=0

o o < | x

1 X =

3
1-x2 2

Bai 6: Giai cac phuong trinh:

x2-2 ><+§ 2

a. 9 2 _3X — 3(*2)2*1 -1 b. 4x2+x + 217><2 _ 2(><+1)2 1
C. 83x +3.2x — 24+6x d 22x2—5x+2 +24x2—8x+3 =1+26x2—13x+5

Giai:
x2—2x+§

u=9 2

v=3"

a. bat ,uv>0

x2—2x+§ 2 x2—2x+§
A, 3 u_ 9 2 3 ( 2]
Nhan xét rang: — = — = -

v 3 3
Khi do6, pt tuong duong voi:

_ 3x2—4x+3 _ 3(x—2)2—1

u—v:%—lc(u—v)(v—l):OC{

3

x2-2x+= 2 2(x2—2x+§j 2 Xz —4X+3 _ 0
o Mgt |8\ g C{

f— < | X

3¢ =1 3*2 =3 X =0

_Ax%4x

u=
b. Dat , »uv>0
V=21—X

Nhan xét ring: uv =4% 2" = ZZ(X +X).21 X ety
Khi do6, pt tuong duong voi:
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u=1
u+v:uv+lc>(u—l)(v—l)=0<:{ .
V=
x2+x 2 XZO
477 =1 X“+x=0
& » c>l , 0c> x=1
27 =1 X x=-1

_ lu=3"
c. bat ,uv>0
v=2"

Khi do6, pt tuong duong voi:
u=3

8u+3v=24+uvc(u—3)(8—v)=0©{v_8

3¥=3 {x
= =
2 _8 X

d. Nhan xét:
Phuong trinh trén ¢ dang a'™ + o™ =g +a"® [h(x)=f(x)+g(x)]

Clu=a"™s>o0
bat
v=a'™ >0

1
3

PT c>u+ozv=oz+uv<:>(u—oz)—v(u—a)z0<:>(u—oz)(l—v)=0<:{\lj:1

Maa=1=u=v=1

X=2

22652 1 [9x2 _Bx42=0 1
S| X==

QM -Bxi3 _q 4x* —-8x+3=0 2
3

X=—=

"2

BAI TOAN 6: SUDUNG PHUONG PHAP DAT AN PHU - DANG 4
I. Phwong phap:

Phuong phép dung 4n phy dang 4 12 viéc sir dung k an phu chuyén phuong trinh ban dau thanh 1 hé phwong
trinh véi k 4n phu.

Trong hé méi thi k — 1 thi phuong trinh nhan dugc tir cac mdi lién hé giita cac dai lugng twong tng.

Trudng hop dic biét 1a viéc sir dung 1 an phu chuyén phuong trinh ban dau thanh 1 hé phuong trinh véi 1 4n
phu va 1 4n x, khi d6 ta thyc hién theo cac budc:

Budre 1: Dit diéu kién c6 nghia cho cac biéu tuong trong phwong trinh.

Budre 2: Bién d6i phuong trinh vé dang: f [X,(p(x)] =0
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Buéc 3: Dat y=¢(x)ta bién dbi phuong trinh thanh hé: {y

Il. Bai tap ap dung:

2" 18
1 1T ox = ox1 , olx
2774+1 2°+2 27427742

Bai 1: Giai phuong trinh

Giai:
Viét lai phuong trinh du6i dang: — 8 1 18

+ =
2741 241 22X 42t 42
u=2"*+1
bat: Ju,v>1

v=2""+1
Nhan xét ring: uv =(2"*+1).(27 +1) =2 + 2" + 2 =u+v

Phuong trinh tuong duong vaéi hé:

< 9
u+v=uv u=9;v:§

u+v=uv
. 21 41=2
+ Voiu=v =2, ta dugc: o x=1
27 +1=2
9 214+1=9
+V6iu=9vav=—, tadugc: 9 Xx=4
8 2L =§

Vay phuong trinh da cho cd cac nghiém x = 1 hodc x = 4.

Bai 2: Giai phuong trinh 2 —/2*+6 =6

Giai:

Piat u=2*, didu kiénu > 0. Khi d6 phwong trinh thanh: u? —Ju+6 =6
Pit v=+/u+6,ditukién v>/6 =v:=u+6

Khi d6 phuong trinh duoc chuyén thanh hé:

u?=v+6 , {
SU -vi=—(u-v)s (u—Vv)(u+v)=0=
v By (@) ()

u-v=0
u+v+1=0

u=3
+Véiu=vtadugc: U’ -u-6=0< = 2*=3<=x=8
u=-2(2)
+ Véiu+v+1=0taduogc:
i !
w+u-5=0< 2 2" = '21_1©x=logz jal-1
~1-+/21 2 2
U=

32
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Vay phuong trinh ¢6 2 nghiém la x = 8 hoac x =log, 5

Email: Loinguyenl1310@gmail.com

J21-1

Bai 3: Giai cac phuong trinh:

a 8 +1=2%2 -1

b. 3* +4/3 +5=5

Giai:

a. bat2* =u>032*" -1=v.

u*+1=2v u*+1=2v u=v>0
PT = 9 .
u

v +1=2u (U=-V)U*+uv+v+2)=0

b. Pt u=3", diéu kién u >0
Khi do, pt (1) twong duong voi:

W +Ju+5=5 (2)

Pit v=+Ju+5, didukién v>/5=>v:=u+5
Khi do, pt (2) twong duong voi hé:

2
{uz 5:>u2—v2 :—(u+v)©(u+v)(u—v+l)=0©{
vi=u+

TH 1: V61 u = —v, ta duogc:
u_l+\/ﬂ
2

u= 1_;/ﬂ(loai)

TH2:Vé6iu-v+1=0, ta duoc :

u_—l+\/ﬁ

T2 . 17-1
=3 =

u =¥(Ioai) 2

=3 =

<X

l+x/ﬂ
2

u’-u-5=0<

wW+u-4=0<

:|93

x=0

~1++/5

2

=
-2u+1=0 x =log,

u=-v
u-v+1=0

1+\/ﬁ
2

@leog?,@

Bai 4: Giai phuong trinh: 27*+2=333"" -2 (1)

Giai :

Dit u = 3", diéu kién u >0

Khi do6, pt (1) twong duong voi:
u*+2=3Y3u-2 (2)

bit v=33u-2,=>v¥=3u-2
Khi do6, pt (2) twong duong voi h¢:

33
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{u3+2=3v (3) {u3+2:3v
=

V=3u_2 (4) V3+2:3u:>u3_v3:—S(U—V)Q(u_v)(uz+uv+vz+3):0

u-v=0
=1 , Su=v
u®+uv+v:+3=0(VN)
Thay u = v vao (3), ta duogc:
U -3u+2=0< (u-1)(u*+u-2)=0

u-1=0 u=1 31 0
uw+u-2=0 |u=-2(l)

BAI TOAN 7: SU DUNG TiNH CHAT PON PIEU CUA HAM SO

I. Phwong phap:

Str dung céc tinh chat ctia ham s6 dé giai phuong trinh 1a dang toan kha quen thudc. Ta c6 3 hudng ap dung:
Huwéngl: Thuc hién cécqbu:('yc sau: .
Buéce 1: Chuyen phuong trinh vé dang: f(x) =k ’ ,
Budce 2: Xét ham so y = f(x). Dung lap luan khang dinh ham s6 don diéu (gia str dong bién)
Buwdée 3: Nhan xét:
+Voi x=x, < f(x)=f(%)=k dodd x=xlanghiém
+V6i x> x, < f(x)> f(x)=k do d6 phuong trinh v6 nghiém
+ Vi x<x, & f(x)< f(%)=kdo dé phuong trinh v nghiém.
Viy X = x, la nghiém duy nhat ciia phwong trinh.
Huwdng 2: Thuc hién theo cac budc: .
Buéc 1: Chuyen phuong trinh ve dang: f(x) = g(x)
Budc 2: Xét ham so y = f(x) va y = g(x). Dung lap ludn khing dinh ham s6 y = f(x) 1a
La ddng bién con ham sé y = g(x) 1a ham hiang hoic nghich bién
Xac dinh x, sao cho f(x,)=9g(x,)
Budc 3: Vay phuong trinh ¢6 nghiém duy nhat x = X,
Huwéng 3: Thyc hién theq cac budc: ‘
Buéc 1: Chuyén phuong trinh vé dang: f{u) = f(v) (3) ’ ‘ ,
Budce 2: Xét ham so y = f(X). Dung lap luan khang dinh ham s6 don diéu (gia sir dong bién)
Buéc 3: Khido: (3)<u=v voivu,veD;

Il. Bai tap ap dung:

Bai 1: Giai cac phuong trinh
a x+2.3°%*=3 (1) b. 2% -2 = (x-1)°

Giai:
a. Biéu kiénx > 0. Bién d6i phwong trinh vé dang: 2.3°:* =3-x (2)
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Nhan xét rang:

+ V& phai ciia phuong trinh 12 mot ham nghich bién.

+ V& trai cia phuong trinh [a mot ham dong bién.

Do vdy néu phuong trinh c6 nghiém thi nghiém d6 1a duy nhét.

Nhan xét rang x = 1 la nghiém ctia phuong t rinh (2) vi 2.3°%* =3-1
Vay x = 1 1a nghiém duy nhét ciia phwong trinh.

b. Ta co: (x—l)2 >0 X -2x+1=0= x> —x>x-1

&2 22227 <0 (dohamsd y =2 ddng bién).
(x-1)° =0

2x—1 — 2x2—x

VT <0

. N _ Py £ A Z. & x=1
Suyra: {VP 5o Ma VT = VP (Gia thuyét) nén ta co:

Téap nghiém phuong trinh: x =1

3x—x2-1
Bai 2: Giai phuong trinh log, (\/ X2 —3x+2 + 2)4{%} =2 (1

Giai:
Xx<1

Diéu kién: x* -3x+2>0<
X=>2
Pt u=+/x*—3x+2, didukién u>0 suyra: x> —3x+2=u2 < 3x-x?-1=1-u?

1-u?
Khi do (1) c6 dang: log, (u + 2)+(%j =2

1-x
Xét ham so: f(x) =log, (x+2) +(%j = log, (x+2) +%.5x2
+ Mién x4c dinh D =[0; )
1 1

+Paoham: f=—— +=.2x5".In3>0,vxe D. Suy ra ham sé tang trén D
(x+2)In3 5

Mt khic f (1) = log, (1+ 2)+%.5 ~2.

Do d6, phuong trinh (2) duogc viét dudi dang:

+
f<u>=f<1>@u=1@m=1m=¥
+
Vay phuong trinh c6 hai nghi¢ém Xx = ¥
Bai 3: Cho phuong trinh 5 2™ 5T 2 omvaem

a. Giai phuong trinh véi m = —%

b. Giai va bi¢n luan phuong trinh

Giai:
Dit t = x>+ 2mx + 2 phuong trinh ¢6 dang: 5' +t=5""?4+2t+m-2 (1)
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Xéc dinh ham s f (t)=5"+t

+ Mién xac dinh D = R

+Pao ham: f =54In5+1>0,Vx e D = ham s tang trén D

Viy (1) & f(t)=f(2t+m-2)ot=2t+m-2ot+m-2=0< x*+2mx+m=0 (2)
X=2

a. Véim:—%taduqc: x2+%x—%=0©5x2—8x—4=0© 2

X=—=
5

Vay véi m= —% phuong trinh ¢6 2nghiém x =2;x = —é

b. Xét phuong trinh (2) tacd: A'=m?-m
+Néu A'<0 < m? —m <0< 0<m<1. Phuong trinh (2) vo nghiém < phuong trinh (1) v nghiém.
+Néu A'=0e=m=0hodcm=1.

vdi m = 0 phuong trinh ¢6 nghiém kép x = 0

v4i m = 1 phuong trinh ¢ nghiém kép xo=-1

. m>1
+Néu A'>0< { 0 phuong trinh (2) ¢6 2 nghiém phan biét x,, =—m++/m? —m d6 ciing 1a nghiém kép
m< '

cia (1)
Két ludn:

Véim = 0 phuong trinh ¢6 nghiém kép x = 0
Véim = 1 phuong trinh ¢6 nghiém kép xo=-1
Véi 0 < m < 1phuong trinh vé nghiém

V6i m>1hodc m <0 phuong trinh ¢6 2 nghiém x,, =-m++m*-m

Bai 4: Giai phuong trinh 2% 4+ 9% 2 4 x2 4 6 = 4% 1. 3 4 5

Giai:
Phuong trinh
&2 43 x4 6=2" 43 1By
S 22X o x =X = 2% LA — -3
2

u=x’—x
Dat =2"+u-3"=2"+v-3"

vV=4x-6

t

t
Xét ham sb f(t):2t+t—(%j = f'(t)=2' In2+1—(%j In%>0 VteR

= f'(t)dong bién,ma f(u)="f(v)=u=v

Ta ¢ phuong trinh; X° —X=4x-6< x2—5x+6:0<:{x:6

Vay tap nghiém phuong trinh: S = {1; 6}

Bai 5: Giai cac phuong trinh
a. 2% _2*8 g ox_x2 b. X+ x93 = xloe.7 _ 2

Giai:
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2
a.Dét:u_X X}:>v—u:8+2x—x2
V=Xx+8
Phuong trinh trén < 2' -2' =v-u< 2" +u=2"+ve f(u)=f(v)
Xathamso: f(t)=2"+t, f'(t)=2'In2>0 VteR = f'(t) dong bién
Xx=4
ma f(u) =f(v) nénu:v<:>x2—x:x+8<:>x2—2x—8:0‘:{)(:_2

Véy tap nghi¢m phuong trinh: § = {-2;4}
b. o 2Iogzx + 3Iog2 X _ 7Iogzx -2

t t t
Dit t = log, x thi pt tro thanh: 2! +3' =7' -2 < @j + GJ + 2[%} =1

Xét ham sb
t t t t t t
f(t):(gj +(§J +2.[1J = f'(x):[zj Ing+£§j In§+2.(£j In£<0 VteR
7 7 7 7 7 7 7 7 7
= f (t)la ham giam trén R

lai co f (1) =1 nén pt da cho ludn c6 nghiém duy nhat t =1< log, x=1< x =2
Vay pt d4 cho ¢ nghiém duy nhat x = 2

Bai 6: Giai cac phuong trinh
a. 9 =5+4+ 2(«/ 20)X b. 3.X°%* +(log, x-1)* = x?

Giai:

aPT o3 =[\5)+2P & F =(B) +2* & (?] {gj -1 (1)
Vi 0<§,3<1 nén vé trai 12 ham sé nghich bién trén R

Mat khac: f(2)=1nénPT< f(x)=f(2)ex=2.

b. Diéu kién: x >0

Pitt=log, x < x=3

Phuong trinh tré thanh : 3.3(3 )t +(t-1) =3 312 +1=3" 12t (1)
Xéthamsd f(u)=3"+u c6 f'(uy=3"IN3+1>0 Vu
Suyraf(u)=3"+u dongbién trén R

PT(1)  f(P+)=f(2) =t +1=2t=t=1

Véit=1< x=3

Bai 7: Giai cac phuong trinh sau
a. 2"+3"=5 b. 2% +3% =5~

Giai:
a. Phuong trinh nhan nghiém x =1
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2°+3 =52 +3"-5=0

Xéthamso f(x) = 2" + 3" =5 (x4c dinh véi moi x )

Tacod f/(x)=2"IN2+3"In3>0 Vx. Suy ra do thi ham sé f (x) cét truc hoanh tai duy nhat mét diém
Vay phuong trinh ¢4 nghiém duy nhit x =1

b. Phuong trinh nhan nghiém x =1

Chia hai vé ctia phuong trinh cho 3*

refg (3]

bat f(x):(gjxﬂ va g(x):(gjX

Ca hai ham s6 déu co tap xac dinh 14 R

X

2 2 5 5
Taco f/(x)=|=| In=<0 va g’ (x =(—J In=>0
(x) [?J 3 g’ (x) 3 3

Suy rahamsé f (x) nghich bién va ham s6 g(x) dong bién
Do d6 d6 thi cua hai ham sb cit nhau tai mot diém duy nhat
Vay phuong trinh ¢6 duy nhat mgt nghiém x =1

Bai 6: Giai phuong trinh: 4* — 2*" + 2(2* -1)sin(2* +y-1)+2=0

Giai:

PT < (2 —1+sin(2 +y-1)) +cos?(2 +y-1) =0 = {ZX “lasin +y-)=00
cos(2"+y-1)=0 (2)

Tu (2) = sin(2* +y-1) =+1.

- Khisin(2* + y —1) =1, thay vao (1), ta dugc: 2*=0 (VN)

- Khi sin(2* +y —1) = -1, thay vao (1), ta dugc: 2* =2 < x = 1.

Thay x = 1 vao (1) = sin(y +1) = -1 @yz—l—%+ krkeZ.

Két luan: Phuong trinh c¢é nghiém: (1; —1—%+ kz,k e Zj .

Bai 7: Giai phuong trinh 3 +x—-4=0

Giai:
Cach1l: Tacd 3 +x-4=0<=3+x=4 (¥
Tathdy x =1 la mot nghiém ctia phwong trinh (*)
Pit {f(x):3x+x
g(x)=4
Taco: f'(x)=3%In3+1>0 vx. Suyra f(x)=3"+x 1a ham dong bién trén R.
Ma g(x) =4 1a ham hing
Vay phuong trinh (*) c6 nghiém duy nhat 1a x=1
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Cach2: 3"+x-4=0=3"+x=4 (¥
Tathdy x =1 la mot nghiém ctia phwong trinh (*)
. . [3>3=3 ‘ A
Néu x>1,taco 1 =3 +x>3+1=4 (V0 ly)
X >

X 1
Néu x<1,tacd {3 <13 _3:3X+x<3+1:4 (VO 1y).
X <

Vay phuong trinh (*) ¢6 nghiém duy nhat 1a x=1.

Bai 8: Giai cac phuong trinh

a 2x=3241 b, 2" _ y
c. 2X +5° =292 d 4*=924+7
Giai:

e Tathdy x =2 1a mot nghiém cua phuong trinh (*)

J3) (1Y
e Dit: f(X):(TJ J{EJ

g(x)=1
Taco: f '(x):(ﬁj .InﬁJ{EJX |n£<0VXE R
2 2 2 2

B (1

Suyra f(x)= (7] J{Ej la ham nghich bién trén R. Ma g(x) =1 1a ham hing

Vay phuong trinh (*) ¢6 nghiém duy nhat 1a x =2
b. Bieukién: x >0
Phuong trinh < log, (x +3) = log, x (*)

bat t=log,t < x=2'
2) (1)
Phuong trinh (*) < log, (2' +3) =t <> 2' +3=5' @(Ej +3.(gj =1 (*x)

2Y 1Y 2Y 1)
Suyra: f(t)lahamgiamtrénR
Mit khac f (1) =1 nén pt (**) c6 nghiém duy nhat t =1<> log, X =1<> x =2

L x 2 Y (5 Y
¢. Chia hai vé cho (\/29) ta duoc :[— +|—| =1
' V29 V29

Tathdy x = 2 1a mot nghiém ciia phuong trinh. chimg minh x = 2 1a mot nghiém duy nhét.
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Néu x < 2 thi: 1

[%T{%Tzz% 2 ) (5 Y _ 4 25_
:’(@j (@J " 29" 29

%) -(&) 5
v29) \V29) 29
= pt vO nghi¢m khi x < 2

NEu x> 2: cm twong ty ta cling dugc pt v6 nghiém.
Vay phuong trinh ¢6 nghiém duy nhat x = 2

d. PT < 4* =3X+7@(gj :1+7[%}

Pt f(x):@ = f-(x):@ In% >0 F () dong bién sén R
1Y , 1\, 1 T
g(x)=1+7.(§) =g (x)=7.(§j In§<0:> g(x) laham giam trén R

Do d6 d6 thi ham s hai ham chi c6 thé cat nhau tai 1 ¢iém duy nhat x = 2.
Vay pt ¢6 nghi¢m duy nhat x = 2

Bai 9: Giai phuong trinh: 3*.2x =3 +2x +1

Giai:
Nhan xét: ta thdy pt 3“.2x = 3* + 2x +1 ¢6 hai nghiém x = + 1.

Voi X = % khong la nghi¢ém cua phuong trinh nén

PT e 3 = 2X41
2x-1
Taco hamso y = 3" tang trén R
« oz 2x+1 . A X, \ 1V (1
ham so y=2 1 lubn giam trén moi khoang _OO;E , E;oo

Vay Phuong trinh chi ¢6 hai nghiém x = + 1
Bai tap tu giai c¢6 huéng din:

Bai 1: Giai cac phuong trinh sau:

a (V3-+2) + (3+2)" = ()’

HD:

VB, | iV
NG NG

N Bz

= =T vy

J5 5

+Néu x>0:u* >0,V >1=VT >1

+Néu x<0:u* 2LV >0=VT >1

< ( ) =1

u0<u<l >1
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Vay pt vo nghiém.

b. 8(3x+1) =4 coeri_gto 1 1 d. 2% 4 3% 4 B2 = 0¥ 4 3 BX2
2x-95] [x-1

e. (V3++2) +(3-+/2) =102 f. X2+ (2" =3)x+2(1-2*)=0

Ps:

b.x=% c. Xx=24 d x=1 e. X=2 f. x={0;2}

Bai 2: Giai cac phuong trinh sau:

a. (TL - 2001) 25— 25 % = (x —1)?

b, 2 -4 =x-1

c. (QHQT - 1997) (v3++/2)* +(+3-+/2)* = (/)"
d. (SPHN -2001) 3" +5 =6x+2

e. (BCVT —1998) (2-+/3)* + (2++/3) =4

f. 2%+ 3x.27% + (1+3x).2° +x* +x-2=0

g. x(2.3°-1)=3"+2

h. 8—x.2*+2**-x=0

Ps:
a. x=1 b. x=1 c. VN d.x:{O;l} e. x=1 f. x=0
g x=1 h.x=2

BAI TOAN 8: SUDUNG BAT PANG THUC

Bal 1: Glél phlIO'l’lg tr‘lnh 3x2+2x+3 +4x2+2x+2 +5x2+2x+1 :14

HD:
Cé.Ch 1: PhlIO’l’lg tr‘mh: 3x2+2x+3 + 4x2+2x+2 +5x2+2x+1 :14
3X2+2X+3 — 3(X+1)2+2 > 32 — 9
Ta co: 4x2+2x+2 _ 4(x+1)2+1 Sa =4 3x2+2x+3 + 4x2+2x+2 + 5x2+2x+1 >14
5X2+2X+l — 5(X+1)2 2 50 — 1
Diu =" xdy ra khi va chi khi: x = —1.
Cé.Ch 2: PhlIO’l’lg tr‘mh: 3x2+2x+3 + 4x2+2x+2 + 5x2+2x+1 :14
&2 g0 B0 21 392 4 4 B =165 0.3 + 4.4 +5 =1
Dung dao ham ta chirg minh phuong trinh 9.3' + 4.4' +5' =1 ¢4 t = 0 1a nghiém duy nht.

Véit=0tasuyrax =-1.
Vay tap nghiém phuong trinh: § = {_1}

Bai 2: Giai phuong trinh 25 + 252 = 332

Giair:
Céach 1: Sir dung BDT Cauchy.
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1 2X+1 , , 1 2x+1 1 2x+1
Vis va 2% la cac so duong. Nén ap dung BDT Cauchy cho 3s65° , 5 va2-*, taco:
12X+l +12X+l + 2172X > 3%/5
2 2
Diu =" xay ra khi va chi khi: %2*” =2 o X =2V o X =%
2 _ .3
Céch 2: batt = 2", t > 0. Khi do ta c6 phuong trinh: 2 +t_2 =2

2% -332t+2=0.Taco t =2 1 nghiém ctia phuong trinh. Ap dung luoc d6 Horner, ta c6:

E 332 0 2
2 |2 -2 34 0
Khi do: 2t3—3€/§t+2=0<:>(t—€/§)(2t2 —€/§t—€/Z)=o
t=32 <:>x—1
2t? 32t -4 =0 3

8
log, (4x2 —4X + 4)

Bai 3: Giai phuong trinh; 27 + 2% =

Giai:
8

) log, (4x* - 4x+4) =9

Taco 4x° —4x+4=(2x-1)" +323 & log, (4x* —4x+4) 21 = VP

Cosi
M3t khac theo BDT Cosi, ta co: VT = 221 4232 > p\[p2igsax o [od _g
22X+1 + 23—2)( — 8

Dau “=" xdyra & 8

log, (4x* - 4x+4) =8

Giai hé ta c6 nghiém cua phuong trinh la x = %

Bai tap tu giai:

Bai 1: Giai cac phuong trinh sau

a. 3*+%=%/8—x2 b. [3* —1\+ 3*—3\:2 C. 2*—]4+ 2*—2\=—x2+2x
d. 8% 48 =10+ cos2y e, 45 oM eog(xy)+ 2 =0 f 9¥4+3¥ =10x+2
g. 27° = (6x? — 4% +1).9" h. X+4x?=2x+2=3"+1

Ps:
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a. x=0 b. 0<x<1 c. x=1 d.x=k7” y—5+l7r e. x=kmz;y=0

f. x=0vx=1 g.XE{O;l;E;—E} h. x=1
3 3

BAI TOAN 9: SU DUNG GIA TRI LON NHAT VA NHO NHAT CUA HAM SO

I. Phwong phap:

Vé6i phuong trinh c6 chua tham sé: f(x,m) = g(m).Chung ta thuc hién céc budc sau:

Buée 1: Lap ludn s6 nghiém cua (1) 12 6 giao diém ctia d6 thi ham s6 (C): y = f(x,m)va duong thing
d:y = g(m).

Burge 2: Xét ham s6 y = f(x,m)

+ Tim mién xac dinh D

+ Tinh dao ham y’ roi gidi phuong trinh y’= 0

+ Lap bang bién thién ctia ham sb
Bude 3: Két luan:

+ Phwong trinh ¢6 nghiém < min f (x,m) < g(m) <max f (x,m)(x € D)
+ Phuong trinh ¢6 k nghiém phan biét < (d) cit (C) tai k diém phan biét
+ Phwong trinh v6 nghiém < (d)N(C)=2

Il. Bai tap ap dung:

Bai 1: Cho phuong trinh 37242 £ 2% 2% Ly2 oy _m_2
a. Giai phuong trinh voi m = 8
b. Gidi phuong trinh véi m = 27

¢. Tim m dé phuong trinh ¢6 nghiém

Giai:
Viét lai phuong trinh dudi dang: ¢ q +X*=2x+2=m
S0 nghiém cua phuong trinh 14 s6 giao diém cua do thi ham so:
y =
Xét ham sb y =322 4 422 1 y2_ 9y 4 2 xac dinh trén D = R
Gioi han: limy = +o0
Bang bién thién: vi 3>1, 4 >1 nén sy bién thién ciia ham s phy thudc vao su bién thién ccua ham s
t=x*—2x+2 taco:
a. Vi m = 8 phuong trinh ¢6 nghi¢ém duy nhat x = 1
b. V&i m = 27 phuong trinh ¢6 2 nghiém phan biét x =0 vax = 2
c. Phuong trinh ¢6 nghiém khi m > 8

3x2—2 X+2 + 4x2—2 X+2

; ) N 3
3 —2X+2 1 4 —2x+2 + X2 —2X+2 Véi dlIOng thang y=m

x?-ax+3
Bai 2: Vi gia tri nao cua m thi phuong trinh (gj =m*—m® +1 c6 4 nghiém phan biét

Giai:
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Vi m* —=m?+1> 0 v6i moi m do d6 phuong trinh tuong duong véi:
‘xz —4x+3‘ =log, (m‘-m?+1)
5
bit log, (m4 —m? +1) = a, khi dé: ‘xz —4x+3‘ —a
5
Phuong trinh ban dau c6 4 nghiém phan biét <> phuong trinh (1) ¢4 4 nghiém phan biét
& duomg thing y = a Cit dd thi ham sd y =[x —4x+3| tai 4 diém phan biét
x* — 4x+ 3khix <1hoacx >3
—x? —4x+3khil< x<3
2X—4 khix <1 hoac x >3
—2Xx+4 khi 1<x<3

Xét ham sb: y=‘x2—4x+3‘:{
bao ham: y'={
Bang bién thién:
Tir 6, duomg thing y = a céit do thi ham 6 y =|x* ~ 4x+3| tai 4 diém phan bigt
©0<a<1c>0<Iogl(m4—m2+1)<1c>%< m*-m?+1<1<0<|m<1

5
Vay v6i 0 <|m| <1 phuong trinh ¢6 4 nghiém phan biét.

Bai 3: Giai va bién luan theo m s6 nghiém ctia phuong trinh 2* +3 =m+/4* +1

Giai:
Pit t = 2*,t > 0 phuong trinh duoc viét dudi dang:

t+3=mt’+1 tjs =m (1)
t°+1

S6 nghiém cua (1) 12 s6 giao diém ciia d6 thi ham sb (C): y = t+3 vei duong thing d:y = m

Vi +1

Xét ham sé: y = t+3

t?+1
1-3t 1

— 1 y'=01-3=0=t=

(t2 +1)\/t2 +1 3

+ Gi6i han: limy =1(t — +o)

+ Bang bién thién:

Bién luén:

Véi m<1 hoic m>+/10 phuong trinh vo nghiém

V6i 1<m<3 hodc m=+/10 phuong trinh ¢6 nghiém duy nhét

Vi3 <m<+/10 phuong trinh ¢6 2 nghiém phan biét

xéc dinh trén D (0;+0)

+DPao ham: y'=
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Bai 4: Giai phuong trinh 3* +5* =2.4*

HD:

Taco: x=0=VT =VP = x=0 la nghiém cta phuong trinh.
x=1=VT =VP = x =1 la nghi¢m ctia phwong trinh.

Suy ra: x =0 va x = 1 la nghiém cta phuong trinh.

Vi 4* >0 nén ta chia hai vé phuong trinh cho 4%, ta dugc: (Ej n (§j =2
4 4

3

Xét ham sb: f(x):(zj +(%j —2vé6i xeR

Vay phuong trinh (Sj (E) — 2 (hay phuong trinh 3* +5* = 2.4”) chinh 1a phuong trinh hoanh do giao
4

diém ciia (C):y=f(x) vatruc hoanh Ox (y=0)

)
Dao ham: f (Ej In— ( j InE
4 4
1 n2 3 S A ‘A
f"(x)= (—j ZJ{ZJ In? —>O Vvx e R Suyra: f ( )dongblen
3 15
(0)=1

O — In— In—<0
Mit khac, ta co: 16 :>f’(0)f’(1)<0 VXe[O;l]

Suy ra phuong trinh f'(x) = 0¢6 nghiém thudc (0;1). Ma f’(x) dong bién
Nén ' (x) = 0.c6 nghi¢m xo duy nhét thuoc (0;1)
Bang bién thién.

X
(x) — 0 +

—o0 +00
Két ludn:

Phuong trinh f(x) = 0chi ¢6 i da hai nghiém
Suy ra: x = 0 va x = 1 1a hai nghiém duy nhét ctia phuong trinh.
Vay tap nghiém phuong trinh S = {0;1}

Bai 5: (DHDB - 2004) CMR phuong trinh sau ¢ nghiém duy nhatx*** =(x+1)" (x> 0)
HD:
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X' =(x+1)" & Inx** =In(x+1)" & (x+1)Inx =xIn(x+1) < (x+1)Inx-xIn(x+1) =0
bat f(x)=(x+1)Inx—xIn(x+1)
—x*-x-1

a0 S raf(x) nghich bién trén R*

Ma: lim f'(x) = lim| In x (1,1 =0 = f’(x) > 0véimoi x > 0= f(x) dong bién trén R”
X—>+00 X—>+00 X+1 X X+1

lim f(x)=—c ; f(e)=e+1-eln(e+1)>0

x—0"

Vay ¢ X, thuoc (0;e) dé f(X,)=0va X, 1a nghiém duy nhat.

f’(x):lnx—ln(x+1)+£+i; f"(x) =
X Xx+1

Bai 6: Giai phuong trinh: 4* +6* =25x+2

Giai:
Phuong trinh < f (x) =4 +6* -25x+2 =0.
Taco f’(x)=4%In4 +6"In6 —25= f”(x)=4"(In4)’ +6"(In6)" >0 VxeR
Suy ra f(x) dong bién /R.
Mt khac £(x) lién tuc va f’(0)=In4+In6-25<0
f7(2)=16.In4+36.In6 -50 > 0 = f’(x)=0c6 nghiém x, €(0;2)
Vay f(x)=0c6 tdi da hai nghiém, ta c6 bang bién thién:
X |- 0 Xo 2 +o0
f(x) - 0o+

f(x) -~ / "
\ f(xo)

Taco f(0)=0vaf(2)=0
Vay phuong trinh ¢6 dang hai nghiém x=0v x = 2.

BAI TOAN 10: PUA VE PHUONG TRINH TICH

TQ1: ab+cd =ac+hbd < ab+cd —ac-bd =0 a(b-c)-d(b-c)=0
b-c=0
b—c)(a—d)=0
< (b-c)(a-d) @L{_d

TQ 2: u+v:1+uv<:>(u—l)(v—1)=0:>LL/I?1
V6i phuong trinh mii: a'® +*% = ¢ + 2" [h(x)=f(x)+g(x)]

Bai tap ap dung:
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Bai 1: Giai phuong trinh
a.12+6"=4.3"+3.2" b. 15 -3.5* +3* =3

Giai:
a. PT
©12-43=32"-6" < 4(3-3")=2"(3-3)

@(4—2X)(3—3X):o@{4—zx=0©{2*=4©{x=1
3-3=0 |3=3 |x=2
b. PT

&35 -35+3 -3=0c5(3-3)+3 -3=0

(3 -3)(5"+1)=0=3 -3=0cx=1 (5°+1>0 VxeR)
Giai cac phwong trinh sau:

1.83+3.2=24+6"—> x=1hoic x=3

2.12.3*+3.15%-5*"1 =20

3.2+ 3=1+6"
4.8-x2°+2°*-x=0

5, 52 4+ 7x1_175%-35=0

6. 4x2+x+21—x2 :2(x+1)2 41

74X -3x+2 | X645 _ 4250 +3x+7

8. 5,31 7.3 141-6.3+9"1 =
9. X2.2%1 4 Q32 w2 o34 | oxd
10. X231 +x(3*-2¢) = 2(2* -3
11, 45 - 21+ cog(xy) + 2V

12, 2700 g L g1 g =

+1

BAI TOAN 11: PHUONG PHAP LUQNG GIAC HOA

23\ a2\ )
Bai 1: Giai phuong trinh: [1;6‘ j —[12"‘ j ~1 Vi tham sb a < (0;1)
a a

Giai:

1+a2) (1-a’) 1+a?) (1-a)
2a 2a 2a 2a

2

Chia ca hai vé cta phuong trinh cho (1; a j ,
a
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X Y X . )
ta duoc: 1=( 22 j +[1 a j . Vi ae(0;1) nén ton tai goc (pe(O;%j dé cho tan%:a'

1+a’ 1+a°
Thu dugc phuong trinh:
2tan ¥ 1-tan??
1= 2 | 4 2 | = 1=(sing) +(cose)"

1+tan ¢ 1+tan ¢

Hams6 y=(singp)" +(cose)” la ham nghich bién va ta co

f (2) =(sin (p)2 +(cos (p)2 =1. Vay x=2 [a nghiém duy nhét ciia phuong trinh.

X

Bai 2: Cho hai phuong trinh: (3+2v2) =(+/2 —1)X +3 (1) va (V2 +1)X - 2cos% 2)

Gia st x 1a nghiém ctia phwong trinh G (1) . Chirng minh rang, khi
do6 x ciing 1a nghiém cta phuong trinh (2) .

Giai:

(3+2\/§)X :(\/5—1)X +3©(\/§+1)2X :\/_;+3

Dit (ﬁ+1)x =2t V6it> 0.
Khi d6 phuong trinh (1) tré thanh:

4t =%+3@ 4t° -3t =%. Xét te(-L1) ,dat t=cosa,a €(0;7) ta duoc

4COS‘°’a—3COSa=£©Cos3a=£®a=i£+k2—”
2 9 3
Vi a e (0;7) nén ae{ﬁ;S_”;L”}
9 9 9

T o n
suyrat, = cosg,t2 = cos?,t3 =C0S—

RG rang phuong trinh bac ba c6 du ba nghiém nén ta khéng xét

nghiém t ¢ (-1,1). Mat khac t, = COS%[ <0vat,= COS%[ < 0do d6 nghiém cta phuong trinh (1)
3t =cos™ " a3

la: tl—cos9 = (ﬁ+l) —2cos9 :

Vay néu x 1a nghiém ctia phuong trinh (1) thi x ciing 12 nghiém ctia phuong trinh (2)

Bai 3: Giai phuong trinh: 4.3% -3 =/1-9*

Giai:
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Ditukién: 1-9"20 0<9 <1< x<0 (*)

Bién d6i phwong trinh vé dang:

4.3% -3.3 =+/1-3%

V6i didu kién (*) thi 0<3* <1

bat cost=3", vdi te [Ogj

Khi do pt c6 dang:

4cos’t —3cost = m < cos3t =sint = cos(%—tj

T krx

Email: Loinguyenl1310@gmail.com

3t=2—t+2kn t=Z 4" oat
2 8 2 2. T
A = c = t_g
t=-" 1ty 2kn t=—£+—ﬂ(l)
2 4 2
Tac6: cos” = cos| 2.2 :200321—1@)00322:&@ —=—2+\/E
4 8 8 8 4 2
Do do: t =2~ < 3* =COS£=2;\/5<:>x:|ogs—“‘2+\/E
8 8 2 2
Bai 4: Giai phuong trinh y/1+~/1— 2% :(1+ 241 — 2% ).2X
Giai:

Diéu kién 1-2% >0« 2% <1< x<0

NN
N—

Khi d6 phuong trinh c6 dang:

V1++/1-sin’t =sint(1+2\/1—sin2t < J1+cost =(1+2cost)sint

Nhu vidy 0<2* <1, dat 2" =Sint,te[0;
t

N \/Ecos% —sint+sin2t < \/fcosz - 23in%cos%© \/Ecos%[l—ﬁsin%j -0

t i
cosE—O(l) t_E ox _1 « 1
= \/§<:> = 2 <=0
siniz— t=2 2" =1 a
2 2 2

X
Vay phuong trinh ¢6 2 nghi¢m {

Bai tap tong hop tur gidi:

Bai 1: Giai cac phuong trinh sau
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a |X_1|x2,4x+3 -1 b 4sinx —21+SinX.COS Xy+2M — 0

d. (x+4)37H —x = (x+1)
f. 3272 43 —6x* +7 =1+2.3"

h. (HVQHQT - 1997) (v3-+2)" + (3 ++2) = (V)
i. (PHQGHN - D 1997) (5-+/21)* +7(5++/21)* =2**
K. (PHCT — D 2000) (5 +26)™* + (/5 2/6)""* = 2
. (V4—+15)* + (4 ++15)* = (2/2)"

Ds:

a. x=0vx=2vx=3 b.szﬂ(keZ),yzo
d. x={-1o[01] e x=y=>
g. x=1+ M h. V6 nghiém
lg(2 +/3)
k.szn(keZ) k. x=2

Bai 2: Giai cac phuong trinh sau

a 4/x =x¥ b. 20+ 271 4 22 =T 4 T T

d. 3 +3% 4397 =5 451 452 g 2020 = g

g. 1000.4/0,1 =100 h. 5% —7* —5%35 4 7*35 =0

1
k. (PH mé - D 2001) 2~ (\/x2 +4—x—2)=4\/x2 +4-4x-8

HD: DPiéu kién x # 0
1
(\/x2+4—x—2)[2x —4):0

I 4x% + x.3° +3 =2x2.3 +2x+6
m. (PHKTHN - 1997) 25" —2(3-x)5" +2x-7=0

Ps:
228
a. x=1v x = 3256 b. x=1log, —
) %233
31 1
d. x=1log, — e. X==
93 43 2

5

3 _1‘+3x+1 11 e. 2\/1+x—3y +3\/2x—4y+1

) 2 3 X2 -2x+1 2_ 3 x?2-2x-1 —
0. (2++/3) 7 +(2-4/3) 02-73)

1\x+l\+\x—1‘
c. 9 =2
2

=2

101
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I x:va=I0g5+m7

2

3V (A 1[4
“l4) N3 2(\3

f szsxfl/Sxfs

1
i V9 "2 243
C. X=2
f. xed

]3)(4

50
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1 1 . 3 1
g. x=1lvx== h. x=-= i x="vx=-—=
2 2 2 2
K. x:E l. x:{—l;g;log3 2} mx=1
2 2

Bai 3: Giai cac phuong trinh sau

a. 3*—[%) +2X_6J —[%) =-2X+6 b. ZX(\/x2+4—x—2):4\/x2+4—4x—8

1

log, x log, x 1 Lr_ =
C. (DHQGHN—ZOOO)(2+\E) g +X(2—\5) " _14x%d. 6.9% ~13.6% +6.4% =0

1 3

.9 -2 2=2 2_3>" f. 542" -5 422 =0
g (X_Z)Iog24(x—2) =4(X—2)3 h. Xlog29 _ X2.3Iog2x _Xlog23
i 2.x"92* 4 2x 3% _5_ . X4 x93 = x5
m. x+log,(9-2")=3 n. 7% +9.5% =52 1.9.7%
Ps:
C.
Bai 4: Giai cac phuong trinh sau
a. 3x+1 +3x—2 _3)(—3 +3x—4 =750 b 7.3x+1 _5x+2 =3x+4 _5x+3

3
C.4 249" =6 d. 57 =32 4+ 2.5 +2.3"
e. 2¥ 13" =3¢t _p¥+? f. 125* +50* = 2%

PHUONG TRINH MU CO CHUA THAM SO

. o ‘ . 2
B 1: (DHDB - 2002) Tim a dé phuong trinh sau c6 nghiém 94 —(a+2)3% 4 2a+1-0

Gifii:
bicu kién x € [-1;1]
Pat t =3 x e [1:1] = t e [3:9]

. ST 2 t? —2t+1
Taco: (1) vietlai t°—(M+2)t+2m+1=0< (t—-2)m=t —2t+1<:>m:ﬁ
2_
Xéthamsé f (t) :tt—2t2+1 , V6it €[3;9].
2 _ t=1
Tace: t'(t)= -3 /0
(t-2) t=3
Lap bang bién thién
t 3 9
f(t) +
64
f(t) .
4

o1
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Cin cir bang bién thiéng, (1) ¢6 nghiém X €[-1;1] < (2) ¢6 nghiém t €[3;9] < 4<m < 674

Bai 2: Cho phuong trinh 2.4%* —5.2%*% 4 m =0 (1) v6i m 1a tham sb
a. Giai phuong trinh (mg v6i m =2 "
b. Xac dinh tat ca cac giatri ctia tham s6 m dé phuong trinh (1) c6 nghiém

Giai:
Cho 2.4 -52% 1 m=0 (1)
a. Giai (1) khi m =2

Dit t = 2 Pidu kién tz%(vi\/?—lz—l )
Khi d6 (1) trg thanh: 2t> -5t+m=0 (*)
Véim =2 (*) tré thanh: 2t2—5t+2=0<:>t:2vt:%

Vay (1) 20 =2v2% 1= o Xo121v X —1=2v X —1=-1c x=4v x=0
Y 2

b. Tim m dé (1) ¢6 nghiém:
Taco: (*) & 2t> —5t=-m

Xem ham sé: y = 2t* -5t trén [%,+oo), y'=-4t +5; y'=0®t=%

Bang bién thién:
I 5
t | = ry —+00
y' o O -
o5
y / ’ \
—ia
2

Duya vao bang bién thién ta dugc:
(1) cé nghiém < (*) c6 nghiém trong [%,+oo) &m S%

Bai tap tw giai:

Bai 1: Vi gia tri nao cua p thi phuong trinh p.2* +2™ =5 ¢6 nghi¢m

Bai 2: (DHTS — 2001) Giai va bién luan phuong trinh Va+2* +yJa-2* =a
Bai 3: (PHHD - 2000) Cho phuong trinh (k +1)4* +(3k —2)2* =3k +1=0
a. Gidi phuong trinh khi k =3 )

b. Tim tat ca cac gia tri ctia k d¢ phuong trinh c6 hai nghiém trai dau

Bai 3: Cho phuong trinh 5.16" +2.81" =a.36"

a. Gidi phuong trinh khi a=7

b. Tim tat ca cac gia tri ctia a dé phuong trinh v0 nghiém
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Ps: a. x:va:Iogg\E b. ae(—oo;Z\/l_O)
2

Bai 1: Giai va bién luan phuong trinh: (m—2).2* + (m=5).27* —=2(m+1)=0
Bai 2: Giai va bién luan phuong trinh: (3+ \/E)X + a(3— \/g)x = X3
Bai 3: Xéc dinh m dé phuong trinh sau c6 nghiém: (m-2) o) _ 2(m +1).2X2+1 +2m-6=0
Bai 4: Tim m dé phuong trinh: (m +3).16™ +(2m —1).4" +m+1=0 c6 hai nghiém trai dau
Bai 5: Cho phuong trinh: 4% —m.2*™ 4 2m =0
a. Giai phuong trinh khim = 2.
b. Tim m dé phuong trinh da cho ¢6 hai nghiém phan biét x,, X,sao cho X, + X, =3
Bai 6: Giai va bién luan phuong trinh:
a.m3“+m37* =8
b.(M-2)2"+m27 +m=0
Bai 7: Xac dinh m dé cac phurong trinh sau ¢ nghiém:
a (M-13% +2(m-3)3" +m+3=0
b. (m-4)4* —2(m-2)2* +m-1=0
Bai 8: Cho phuong trinh: m.16* +2.81% =5.36"
a. Gidi phuong trinh véi m =3 ,
b. Tim m dé phuong trinh ¢é nghiém duy nhat.
Bai 9: Cho phuong trinh: (3+2+2)% +(3-22)% =m
a. Giai phuong trinh vi m = 6.
b. Tim m dé phuong trinh ¢6 ding hai nghiém e (—75172[) .
, . 1

Bai 10: Tim m dé phuong trinh sau c6 nghiém duy nhat: T 2m-1
Bai 11: Tim m dé hai phwong trinh sau twong duong:

2 2
9¥ +3*_4-0
m—4.2"%+m4* " =1
Bai 12: Tim m dé hai phwong trinh sau twong duong:

4x+1+2x+4 =2x+2 +16
m-93*2+m9**t=1

Bai 13: Tim m dé phuong trinh sau ¢ nghiém duy nhét: ZXLZ =3m-2

— —+1
Bai 14: Xac dinh m dé moi nghiém cua phuong trinh (%jx + 3(%jx >12 ciing 1a nghiém cua bat phuong

trinh (m—2)2 x* =3(m-6)x-(m-1)<0

www.MATHVN.com
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. CHUONG II:
PHUONG PHAP GIAI PHUONG TRINH - BAT PHUONG TRINH- HE LOGA RIT.

CHU DPE 1: PHUONG TRINH LOGARIT

BAI TOAN 1: SUDUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO SO
I. Phwong phap:
Dé chuyén an s6 khoi ogarit nguoi ta co thé 16garit hod theo cling 1 co s6 ca 2 vé clia phwong trinh, bt phuong
trinh. Chlng ta lueu y cac phép bién doi co ban sau:

O<a=l
Dang 1: Phuong trinh: log, f(x)=b << f(x)>0

f(x)=a
O<a=l

Dang 2: Phuong trinh: log, f (x)=log, g(x) < { f(x)=9(x)>0

cha y:
- Viéc lva chon diéu kién f (x)>0 hoac g(x)>0 tuy thugc vao do phurc tap ciia f (x) va g(x)

- Khi co s6 a 1a mot hing sé théa man 0 < a =1 thi khong can kiém tra diéu kién ma bién d6i twong dwong luén

Il. Bai tap ap dung:

Bai 1: Giai phuong trinh 2(log, x)2 =log, x.IogS(\/Zx +1—1)

Giai:
x>0
Diéu kién: < 2x+1>0 < x> 0. Phuong trinh duoc viét dudi dang:
m—1> 0
1 i 1
Z(EIog3 x| =log, x.log, (\/m —1) = Elogs2 X = log, x.IogS( 2X +1—1)

< log,” x = 2log, x.log, (\/Zx +1—1) = [Iog3 X—2log, (\/Zx +1 —1) log, x=0

[log, x=0 x=1

o o
Iogsx—ZIogS(\/2x+l—1)=0 {x=2x+1—2\/2x+1+1
(x=1 o | x=1

o 22
| 242X +1=x+2 4(2x+1):(x+2)2
[x=1 o | X=1

= 22
| X°—4x=0 X=4

o4
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Vay phuong trinh ¢6 nghiém x = 1 hoac x = 4.

Bai 2: Giai phuong trinh
a. log, x+1log, x=1log; x b. 2log,(3x-1)+1= Iog%(ZX +1)

c. log, x+log, x +1log, X =log, X.log, X.log, X d. %Iogz(S— X)+2log,v3-x =1

Giaiz

a. bieu kiénx > 0. ’

Ta bién doi vé cung co so 3:

log, x =log, 3.log, x va log, x = log, 3.log, x

Khi d6 phuong trinh ¢6 dang:

log, x+log, 3.10g, x = log. 3.l0g, X

< log, x(1+log, 3-log, 3)=0 < log, x=0 < x =1
Vay phuong trinh ¢6 nghiém x = 1.

b. Diéu kién x > %
< log, (3x —1)* +1=3log, (2x +1) < log, 5(3x—1)* = log, (2x +1)°
< 5@Bx-1)? = (2x+1)° < 8x> —33x* +36x—-4=0

X=2
< (x-2Bx-D)=0<

1

o ‘ 8

Poi chiéu voi diéu kién ta duge x = 2.

c. Picu kién x>0 (*)

Phuong trinh

<> log, 5.10g; x +log, 5.log. x + log, x = log, 3.log, x.log, x.log, x
& log, x.[log2 3.(log, x)° ~log, 5~ log, 5 —1} =0

TH 1: log; x =0 < X =1 thda mén (*)

_log,5+1l0og,5+1

- log, 3

4 log, 5+log; 5+1
ox=3" "3 thoa mén (*).

d. Diéu kién : x < 3.

TH 2: (log, x)’

<log, x=+

log,5+1og,5+1
log, 3

1
Pt log . (5—x)+2log, (3-x)2 =1
< log, (5- x)+2.%log8 (83-x)=1<log,(5-x)(3-x) =1

< B-x)(3-x)=8<=x=1
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Bai 3: (PHDB - 2007) Giai phuong trinh log, (x—1) + ! =£+Iogzx/x+2.

2x+1

Giai:

bicu kién: x >1

Pua vé EIogz(x—l)Jr;=£+£Iogz(x+2)
2 2log,,,2 2 2

< log,(x-1) +log,(2x+1) =1+log,(x +2) < log,(x —1)(2x +1) = log, 2(x + 2)

<:>2x2—3x—5=0<:>x:—lvx:g

Do DPK, chi nhan nghiém X = g

Bai 4: (DHDB - 2007) Giai phuong trinh log, (x —1)* +log ; (2x-1) =2

Gigii:

biéu kién: x >1

Pua vé 2log,(x—1) +2log,(2x —1) = 2
<log,(x-1)(2x-)=1< (x-D(2x-1) =3

<:>2x2—3x—2:0®x=2\,x:_%

Do BK chi nhdn x =2

Bai 5: (DHDB - 2006) Giai phuong trinh log, 2 + 2log,, 4 = |Ogm8

Giai:
Diéu kién: x >0, X #1, x;t%
1 N 2 1
log,x log,2x logg+/2x
1 4 6 1 2
+ = oS =
log, x 1+log, x 1+log, X log, x 1+log, x

Pt twong duong voi:

<1+log, x =2log, x

S 2X=xX2 e x=2

Bai 6: (PHDB - 2006) Giai phuong trinh log ; v/x+1—log, (3—x) —log,(x~1)° =0

2

Gigii:

Di@u k%én: l<x<3

Bién dbi PT

log, (x+1) +log, (3— x) —log, (x-1) =0 <> |ogzwzo @Wzl@ X2 —x—4=0
X— X—
1-17 1+17

X= VvV X=

2 2

1+\/1_7
2

Do BK chinhdn x=
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Bai 7: (PHDB - 2002) Giai phuong trinh 16log  x—3log,, X* =0
27x2

X

HD:

V41 DK x>0,x;»s%,x;ti

NE

8log,x  3log; x
3+2log; x 1+log,x
Hoac log, x=0< x=1
Hoac 8 = 3

3+2log; x 1+log,x

Pua vé dang

@Iogsx=%©x=\/§

Bai 8: Giai phuong trinh
a. log, (x +1)2 +2=log ; V4—x+log, (4 + x)3 (1)
b. log, vx +log, (x2 —2x+1) —log, (x> —4x+4) —log, (x—1) =0

4 2
c. log, x+log, x+log,, x =11
Giai:
X+1#0
L —4<x<4
a. biéu kién: {4-x>0<
X#-1

4+x>0
(1) < log, [x+1+2 = log, (4 x) +log, (4 + X) < log, |x+1+2 = log, (16 - x* )
& log, 4[x+1 = log, (16 - x*) <> 4[x +1 =16 - x*
+V6i —1< x <4 ta co phwong trinh x* +4x-12=0(2);

) o X=2 -

| x=-6(lo%i)
+V6i —4 < x < -1 ta c6 phuong trinh x*—4x-20=0 (3)
(3)©_x:2—\/ﬂ

_x=2+\/ﬂ(loai)

Vay phuong trinh da cho ¢6 hai nghiém 13 x = 2 hoic x = 2(1—J€)
b. Biéu kién Xx>1 x # 2
Iogz\/;—Iogz|x—]4—logz|x—2|+|ogz(x—1) =0
& log, Vx =log, [x - 2|

X=4

x =1 (loai)

Vay pt ¢6 nghi¢m x = 4.
c. biéu kién : x > 0.

do x>1

X = x-2k

S7
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Pt < log, x+log,, x+log,, x=11

1 1 1 1
< log, x+=log, x+=log, x=11<|1+=+=|.log, x =11
g, 5 g, 3 g, ( 5 3j J,

@%Iogsx=11<:>loggx=ll.l—61© log, x =6 < x=3° =729

Bai 9: (PHDB - 2002) Giai phuong trinh %Iogﬁ (x+3) +%Iog4 (x —1)8 =log, (4x)

Giai:
Xx>0,x=1 X>0,x=1
& &
log, (x+3)+log, |x—1| = log, (4x) Iog2|x—]4zlogzx4—x3
+
Xx>0,x=1 O<x<l x>1 O<x<l x>1
& & v = v
|x—]4=—4x w12 RS —X*=2X+3=4x |X*+2x-3=4x
X+3 X+3 X+3
O<x<l x>1
<9, Ve, C>X=—3+2\/§VX=3
X“+6x—-3=0 |x"-2x-3=0
Bai 10: Giai phuong trinh log, (-4x* +13x —5) —log, (3x+1) =0
Giai:
— 2 —
Didu kién: 4x°+13x-5>0
3x+1>0

Pt < log, (—4x* +13x -5) = log, V3x +1 <> —4x* +13x -5=+/3x +1
4% -13x-2y+8=0
bat /3x+1=-2y+3. Ta dugc hé phuong trinh y
4y* —12y—-3x+8=0

Giai hé dugc y = x hoac 2y =5-2x

Véi y = x = 4x* -15x+8=0, tim duoc nghi¢m x = = _8\/977
Véi 2y =5-2x = 4x* —11x+3=0, tim duoc nghiém X = 11+8\/773

Viy tap nghiém ciaptddchola T = {15 —8x/9_7 ;11+8\/7—3 }

Chay:
, 25 1 5 1Y
Pt< 4x —10x+7:3x+1—\/3x+1+zc> 2X—E = \/3x+1—5

Bai 11: Giai phuong trinh :
log? (5—2x) +log, (5—2x).l0g,,.,(5-2x) = log, (2x ~5)° + log, (2x+1).log ; (5—2x)

2
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Giai:
- 5
S — < X<—
bicu kién: 2 2.
x#0
PT da cho tuong duong vai
log2 (5 - 2X)

log3(5—2x) +
92( ) log, (2x+1)

=2log,(5—-2x)+2log,(5—2x)log,(2x+1)

log, (2x+1) = -1 4
< log,(5-2x)=2l0g,(2x+1) & | X==—vXx=-2
log,(5-2x)=0

Két hop v6i DK trén PT dé cho ¢6 3 nghiém x=%vx=—%vx=2

Bai 12: Giai phuong trinh: log, (cosx —sinx)+log, (cosx+cos2x) =0

X

Giai:

O<x=1
Piéu kién: {cosx —sin x > 0
COS X +C052X > 0

Khi d6 Pt < €0S2X = —Sin X < C0S2X = cos(x+%)

2% = x+ L+ k2 x=2 ko

= < k2
2X=—X—£+k27[ x:—£+_ﬂ

2 6 3

Két hop vai diéu kién ta dugc: X = _%+sz7; (Véik e N *).

Bai 14: Giai c&c phuong trinh:

a. log,, (3— VX% - 2X +1) :%

b. log, (x* +x+1)+log, (x* - x+1) =log, (x* - x* +1) + log, (x* + x* +1)
c. log,(4.16* +12")=2x +1

Giai:
a.
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X>-3 X> -3
X+3>0 X> -3
- 321 ) X # -2 X# =2
SIX+3# S IXE— & v
VX+3=4-X |JX+3=x+2
3-VX* =2x+1=~/x+3 VX +3=3-|x-1 «>1 «<1
> <
x=1 x<1 1<x<4 2<x<1
=<4-x20 vi2+X>0 <9, Ve,
) ) X —=9x+13=0 X°+3x+1=0
X+3=(4-x) X+3=(2+x)
1<x<4 -2<x<l1
x=9_@ x=_3_\/g 9-+/29 J5-3
= 2 vV 2 S X = 2 VX:T
L9290 I 3+\5
2 2

b. Phuong trinh

& log, (x* +x* +1) =log, (x* + x* +1) +log, (X* —x* +1)
x=0

Xx==1

C. PT ©4.16" +12° =3 > 4,47 44X 3 =3.3",

2X X
Chia 2 vé cho 3“>0,tacé:4(%} +(%J -3=0.

@Iogz(x4—x2+1)=0©x4—x2=0<:{

t =—1(loai)

Datt:(%J ,t>0.PT tro thanh 4t° +t-3=0 < 3
t==
4

X -1
Khitzg,tacé: ﬂ :E: i o x=-1.
4 3 4 3

Bai tap tu giai c¢6 huéng din:

Bai 1: Giai phuong trinh: log, (x +1)* = log, (4 — x) + log, (4 + x)
HD:
s -4 <x<4
bicu kién
Xx=1

(*)= log, |x +1| = log, (16 - x* ) = |x+1| =16 - x*
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{—1<x<4 1461
X +x-15=0 |[*T 75
Tl (ca<x<1 1-+/69
_{xz—x—17:0 =T

Bai 2: Giai cac phuong trinh sau
a. Ioggg.logzx—loggx—sziﬂog Jx

X J3 2 ?
HD: Piéu kién x >0

x=1
< log, x(1-2log, x—61l09,2) =0 < y J3
8

b. 2log(x-1) = %Iog x® — log/x
HD: Piéu kién x >1
< log(x —1)? =logx® < x =% (PTVN)

c. log, (x> —3)-log, (6x-10)+1=0
HD: Piéu kién x >/3
x =1 (loai)

& log, (x* —3) =log, (3x —5) & X° —3=3x—5<:{x_2

d. log(x +10) +%Iog x* =2—log4
HD: Diéu kién —10 < x # 0

X=-5

X =-5+52
e. Iog(xzfﬂz) (x+3) =log,,s (x+3)

HD: Piéu kién x > -3
TH 1: x+3=1< x=-2 langhiém cua pt
TH2: x+3zle x# -2

< |X|(x+10) =25 <

1 1 ) X=3
= S X —X+2=X+5<
l0g (.5 (X* =x+2)  10g.5 (X +5) x=-1
Bai 3:
a. log,(x+2).log, 2=1
HD: Piéu kién 0 < x =1
X = -1 (loai)

< log,(x+2) = =Iogzx<:>%logz(x+2)=Iogzxc{

0g, 2

X

X=2
b. log, (X* +3x+2) +log, (x* + 7x+12) =3+log, 3
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X< -4

HD: Diéu kién
3<x<-2

& (X+D(X+2) (X +3)(x+4) = 24 & (X* +5x +4)(x* +5x +6) = 24

bt x* +5x+5 =t phwong trinh tro thanh (t —1)(t+1) =25 < t = +5. Giai duoc {X c
X=—

c. log, (x+2)° +log, VX* +4x+4 =9

Ds: x=25v x=-29

d. (PHAN - 2001) log, (3x—1) +

=2+log, (x+1)
X+3

Ds: x=1

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

I. Phwong phap:

Phuong phap dat an phu dang 1 1a viéc sir dung 1 4n phu dé chuyén phwong trinh ban dau thanh 1 phwong trinh

v6i 1 an phu.
Ta luu y cac phép dat an phu thuong gap sau:

. ) . 1 ..
Dang 1: Néu dit t=log, x véix >0 thi: log,* x=t;log, a=2 véi 0<x=1
Dang 2: Ta biét rang: a"°%° =¢'»? do d6 néu dat t =a"®* thi t = x°®*. Tuy nhién trong nhiéu bai toan cé

chira a'®*, ta thuong dit an phu dan véi t = log, X .

Bai tap ap dung:

Bai 1: (PHDB - 2003) Gidi phuong trinh log, (5 —4)=1-x

Giai:
Diéu kién: 5* —4 >0 < x > log, 4

log. (5 -4)=1-x &5 -4=5"" & o ! T oex=1
95( ) t—4=% {t2—4t—5=0 {t=5

Bai 2: (PH — A 2008) Gii phuong trinh log,, ,(2x* + x-1) +log ., (2x—1)* = 4

Giai:
Vi diéu kign x > %
PT tuong duong: log,, ,(2x-1)(x+1) + 2log,.,(2x-1) =4
< log,, ,(x+1)+2log,,,(2x-1) =3

< 2 t=1
bat t =log,, ,(x+1) tadugc: t +? =3 -
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Véoit=1taco: log,, ,(x+1) =1 x+1=2x-1< x=2théa BK x>%
0
Véit=2taco:log,, ,(Xx+1) =2 < x+1=(2x-1)° < 4x* -5x=0< 5
4

5
Do BK ta chinhan X = Z

Ds: x:2vx:E
4

Bai 3: Giai cac phuong trinh
a. (PH - D 2007) log,(4* +15.2" +27)+2log, 4% =0

2" -3
b. log, (4" ** +4).log, (4" +1) =log , \/g
&

Giai:
A pia 3
a. bicu kién x > log, 2

bat t =2, t >0 ta duoc:
4
, 1 t>—
log, (t +15t+27)+2|ogz4t—3=0© 3

t? +15t + 27 = (4t - 3)°

4 t=3
t>—
= 3 =

5t? 13t -6 =0
V6it=3=2" < x=Ilog, 3
b. PT < log, 4(4* +1).log, (4" +1)=3

& [2+1og, (4 +1)]log, (4 +1)=3

tz—é (loai)

t=1

Détt=|ogz(4x+l) ta duoc (t+2)t:3c>t2+2t—3=0©L_ 3

Véit=1elog, (4 +1)=lo4 +1=2c 4" =1 x=0

Véit=-3< log, (4" +1)=-3< 4" +1= % (vd nghiém)

Bai 4: (PHDB - 2006) Gidi phuong trinh log, (3* —1)log, (3" —3) = 6

Giai:
Bién d6i PT vé dang
log, (3 —1)log, (3(3* —1)) =6 <> log, (3" —1)[1+ log, (3" —1)} =6
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Dit t = log, (3* —1)

Stll+t)=6ot’+t-6=0=t=2vt=-3
1

< log, (3" -1)=2vlog, (3" -1)=-3 &3 -1=9v3 -1="

0,(3 1) =2 1o, (3 1) vEo1-
x x_ 28 28

<3 =10v3 =E<:>x=logslovx=logsﬁ

Bai 5: (PHDB - 2006) Giai phwong trinh 2(log, x+1)log, x +log, % =0

HD:
Bieén doi PT
(log, x+1)log, x —2=0.Dat t=log,x

t? +t —2=0c>t:lvt:—2<:>x:2vx:%

Bai 6: (DH - A 2002) Cho phuong trinh logZ x +4/log; x+1-2m-1=0
1. Giai PT khim=2
2. Tim m dé PT c6 nghiém trén [l; 3J§J

Giai:
t=,/log; x+1 - 2

L .oggﬂms-oc{z W@{t Jiogi x+1
t°+t-6=0 t=2

o log?x =3 log, x = /3 < x =3

2. Xét1< x§3ﬁ©0£log3x£\/§
t =./log x+1
logZ x +4flog; x+1-2m-1=0 <

1
m=f(t)==(t*+t-2
® =2 )
- Pt ban du c6 nghiém x théa 1< x < 3% khi va chi khi m thudc mién gia tri ctia f(t) véi 1<t <2
- Khao sat ham so ta duoc 0<m<2

Bai 7: Cho phuong trinh log, (5" ~1).log, (25" —2)=m (1)

a. Gidi phuong trinh véi m = 1
b. Xac dinh m dé phuong trinh c6 nghiém x >1

Gidi: ‘

Bién doi phuong trinh vé dang:

1 « X X X _

509, (5" -1).log, [2(5 —1)} =m < log, (5 —1).[1+ log, (5 —1)} =2m

Diéu kién: 5 -1>0¢ 5" >1< x>0

bt t =log, (5" ~1). Khi d6 phuong trinh c6 dang: t(1+t)=2m < f (1) =t*+t-2m=0 (2)
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i .42 _ t=1 |ng(5x—1):1 5*-1=2
a.Voim=1taduoc: t°+t-2=0<= 2@ &

=- log, (5 -1)=-2 |5 -1=2"
5*=3 x=log. 3
A 5< 5
5 == =log. —
4 5

Vay véi m = 1 phuong trinh ¢6 2 nghiém X =log, 3; x = Iogsg

b. V6i x>1=>5"-1>5-1=4 < log, (5" ~1) > log, 4=2 <>t >2

A A < 7 . , . 2 S tl S tz (*) .
Vay dé phuong trinh (1) ¢6 nghiém x>1 < (2) c6 nghi¢m t>2 < (loai (*))

t, <2<t
caf(2)<0=4+2-2m<0<m>3.
Vay voi m > 3thoa mén diéu kién dau bai.

Bai 8: Giai phuong trinh log, (x—\/x2 —1).Iog3 (x+\/x2 —1) =log, |x — VX —1‘

Giai:
x*-1>0
Pidu kién: {x-/x*~1>0 x>1
x+m >0
Nhan xét rang: (X—M)(x+\/x2——l) =1= (x—\/xz——l) :(x+\/m)1
Khi d6 phuong trinh duoc viét dudi dang:

Iogz(x+m)l.logs(x+\/ﬂ)= Ioge(x+\/ﬂ)1
= Iogz(x+\/x2——l).logs(x+\/ﬂ)= Ioge(x+m)

sir dung phép bién dbi co sb: log, (X +X% - ) log, 6.l0g, ( 1)

va Iogs(x+ X% — ) log, 6. Ioge( 1)
Khi d6 phuong trinh duoc viét dudi dang:

log, 6.l0g, (X+\/E).|Ogs 6.log, (x+\/m) =log, (x+m) (1)

t=0
Pit t = log, (x+x/x2 —1). Khi d6 (1) ¢ dang: t(log, 6.log, 61 -1)=0 < {

log, 6.10g,6t-1=0
X++/x° -1
+V6it=0:>|096(X+\/X2—1)=0©X+\/X2—1=1© o x=1
X—~/x* -1

+Véi log, 6.109,6.t-1=0

65




Gido vién: Nguyén Thanh Long
DD: 01694 013 498

log, 6.log, 6.log, (x+\/x2 —1) =0 < log, 6.log, (x+\/x2 —1) =1
& Iogs(x+\/x2 —1) =10gs 2 < X+VX* —1=3%7

- X+ /X2 _1:3I0962 - X:E(?:'Ogsz +37|og62)
X_m:?)—logsz 2

Vay phuong trinh ¢6 nghiém x = 1 va x = %(3'“962 + 3*'0962)

Email: Loinguyenl1310@gmail.com

Bai 9: Giai phuong trinh 3.,/log, x —log, 3x-1=0 .

Giai:

= x>1.

N x>0 x>0 x>0
bicu kién:

= =
log, x>0 log, x>1log,1 x>1

Pt < 3./log, x —(log,3+1log, x)-1=0

< 3.,4/log; x —1-log, x-1=0<« 3.\/log, x —log, x—2=0

bit t = /log, x = t* =log, X

, , t=1
Pt &3t-t"-2=0 & t"+3t-2=0< (=2
Véit=1 = flog, x =1=log, x=2" = x=3 .
Véit=2 = /log, x =2=log,x=2* = log, x =4 <> x=3"=81.

Vay : Pt dd cho cd nghiém 1a : x = 3 hodc x = 81..

Bai 10: Giai phuong trinh log, x—3 [log, x+2=0 .

3 3

Giai:

‘ x>0 x>0 x>0
3 3 3 N

bitt= [log, x = t* =log, x
N ! L

3
1
2

t
Pt©t2—3t+2=0®L

Véit=1 = Iog1x=1:>Ioglx=12:>x=% :
3 3

4
Véit=2 = Ioglx=2:>Ioglx=22:>Ioglx=4c>x=(1j = X

3 3 3

Vay: Pt da cho c¢6 nghiém 1a x =%v X = %
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Bai 11: Giai phuong trinh 2(log, x)* —5log, (9x)+3=0

Gigii:
biéu kién: x > 0.
Pt < 2(log, x)* —5(log, 9+log, x)+3=0
< 2(log, X)* =5(2 +log, x) +3=0 < 2(log, x)* ~10-5log, x+3=0
& 2(log, x)* —5log, x—7 =0
bat t=log, x .
t=-1
Pt & 2t>-5t-7=0<

’
2

Véi t:—1:>|093X:—1:>x:31:%

7
V(’yitzgzﬂogsx=%:>x=32 =3 =273

Bai 12: Giai phuong trinh
a. lg>x-3lgx=Igx* -4 b. Ioggx—ZIoglzzlog‘tx2 (xeR)
X

2

Giéi:‘

a. bieu kién: x > 0.

Pt = lg>x-3lgx=2Ilgx-4 < lg>x-5Igx+4=0
bat=Igx

) t=1=Igx=1=x=10
Pt ot -5t+4=0< A
t=4=Ilgx=4=x=10

b. Piéu kién: x > 0.
< log? x+2|ogzgzlog2 X < log; x—3log, x+2=0(*)
X

bat t =log, x

Thay vao (*) ta co t? —3t+2:0c{

Véit=1=log,x < x=2
Véit=2=log,x = x=4

Bai 13: Giai phuong trinh
a. log, x+log, 3 =g b. log,(2* -1).log, (2 * —2) =12

Giai:
biéukién: x>0,x=1 .

Pt < log, x+ 1 .3
log, x 2
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batt=log, X .

L5 . t=2=log,x=2<x=3"=9
Pt ot+>-==0t’-=t+l=0<| 1 1 1

t 2 2 tzizloggxzacx:y:\@
b. Piéu kién : x >1
PT < log (2" -1).[1+log (2" -1)]-12=0 (1)
bit: t=log (2* -1)thi () >t*+t-12=0=t=3vt=-4

t=3<log (2" -1)=3<2"=9< x=log, 9
17

17
t=—4d<log (2-1)=-4=2"=— x=log, —
g,( ) 1 9216

Bai 14: Giai phuong trinh
2 1
: + =
1+logx 5-logx

a. log,,64+1log ,16=3

C. 2Iogsx+l n 2Ioggx—2 —x

Giai:
a. Diéu kién: x>0, x;tl,x;t% .

Pt < log,, 2°+log , 2* =3
6 4
+
log, 2x  log, X
6 4 6 2

< 6log, 2+4log ,2=3 < =3

= + =3 + =3
log, 2+1log, x 2log, X 1+log, x log, X
bat t =log, X .
Pt©i+g:3®6.t+2(l+t):
1+t t (1+t)t
t=2<log,x=2<x=4

<3 -5t-2=0| 1 1 51

3 61+2(1+t)=3.(1+1t)t

x>0
b. Didu kién { x #10°
x#107"
bat t =log x
Ta duogc PT:L+ L
1+t 5-t

Thu gon: t2—5t+6=0©{

t=2 |logx=2< x=10° =100
=
log x =3 < x =10° =1000

c. biéu kién x> 0
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bat t =log, x < x=3".

t 2

Ta co: 2.2t+12t:3tc>g.2t:3tc> 2 :iz 2 .
4 4 9

Khit=2thi log, x=2<x=9
Vay phuong trinh ¢6 nghiém la x=9 .

Bai 15: Giai phuong trinh

a. 4Iog§x—%log2 X*+2=0 b. (1+log, x)(2-log, X) =3
C. Iogzx+log4x+loggx=1—61 d. log,; x+2log,(x+6) =3
Giai:

a. biéu kién: x > 0.
Pt < 4(1 2 3, 2=0
t < 4(log,, X) —52log; x+2=

2

2
= 4(%1092 xj —3log, x+2=0< 4(%} (log, x)2 —3log, x+2=0

& (log, x)° —3log, x+2=0
bat t=1log, x .
) t=1=log,x=1=>x=2
Pt ot"-3t+2=0<
t=2=log,x=2=>x=4
b. Diéu kién: x > 0.
biat t =log, x

Ta dugc PT: (1+1)(2 —%t) =3

) t=1 log, x=1 X=2

St -3H+2=0< = =
t=2 log, x=2 X=4

¢. Pua vé co s6 2, ta dugc phuong trinh
log x+£|og x+llog x—E©(1+£+£)Iog x—Ecglog x—E

P27 3 6 2 33777 6 "6 ' 6
<log, x=1x=2

X=3
d. log, Xx(x+6) =3 < X(x+6) =27 & x* +6x-27=0 < _
x =—9(loai)
Bai 16: Giai cic phuong trinh
a. Iogﬁ\/gjtlog1 x® +log,(3x*) =3 b. Ig“(x—l)+2|gz(x—1)3 =40
3

Giai:
a. bieu kién: x > 0.
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1

Pt < log , x?+log,, x*+log, 3+log, x* =3
32

1

c>%log3 x+illog3 X+1+4log, x=3 < log, x—3log, x+4log, X =2

2

< (1-3+4)log, x=2< 2.log, x=2 < log, x=1<> x=2" =2

b. diéu kién: x >1

Phuong trinh < 1g° (x —1)+2.91g* (x —1)-40 =0 (*)

bat: t=1g*(x-1);t>0
t=-20 (loai

PT(*)<:>t2+18t—40=0c>L ) (foa)

x =1+10%

Véit=2o g% (x-1)=2 < Ig? (x-1) = +/2 &
( ) ( ) x=1+10""2

Bai 11: Giai phuong trinh :
4

a. (2-log, x)logy, 3- ———=1 b. log, (2" +4)-x =log, (2 +12)-3

1-log, x

Giai:

a. Diéu kién x> 0;x # 3, x;té

(2-log, x)loggXS—L:1<:>(2_|og3 X) 1 4 _
1-log, x log,9x 1-log, x
- t=Lt=-2 t=-1
bit: t =log, X ptthénh:ﬂ—izlc =
2+t 1-t t? -3t-4=0 t=4

So sanh diéu kién dugc 2 nghiém x = %; x =81

b. Phuong trinh

2-log;x 4

2+log, x 1-log, X -

& log, (2 +4)+3=log, (2 +12)+ x<> log, (2 +4)+log, 8 = log, (2" + 12)+log, 2"

& log, 8(2* +4) =log, 2" (2" +12) < 8(2" +4) = 2" (2" +12) (*)
bat t =2 (t > 0)

Khi d6 phwong trinh (*) tro thanh 8(t+4) =t(t+12) < t* +4t-32=0 <

Véit=4=2"=>x=2
Bai tap tu giai ¢6 huéng din:

Bai 1:

t=4
t =-8 (loai)
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a. log,,;, 16 =log, (x +1)
HD: Piéu kién-1< X # 0

t=2
bat log, (x+1) =t. Pt tré thanh ﬂ=t S = 3
t t=-2 X=——
4
b. log, 4x*.log,? x =12
HD: Diéu kién-1< x =0
Xx=4
log, 4x°
<:>M.Iogzzx=12c>(l+log2 x)log, x=6 < 1
log, x =3

c. log, |/|x| ~44/log, |x| ~5=0

HD: Piéu kién|x| > 1

1 1
=N Elog2 || —4‘/§Iog2 x| -5=0.
N t=-1()
batt = E|092|X| (t20)2>|:t:5 :>|X|:250

d. (PHCPD - 2001) log, (4" +4) = x - log, (2 -3)
2

Ps: x=2
BAI TOAN 3: SUDUNG PHUONG PHAP PAT AN PHU - DANG 2
I. Phuwong phap:

Phuong phap dung 4n phu dang 2 1a viéc sir dung 1 an phu chuyén phuong trinh ban dau thanh phwong trinh véi
1 4n phu nhung cac hé s6 van con chira x.

Phuong phap nay thuong duge sir dung di voi nhitng phuong trinh khi lya chonan phu cho 1 biéu thuc thi cAc
biéu thirc cOn lai khong biéu dién dugc triét dé qua an phu d6 hodc néu biéu dién dugc thi cong thic biéu dién
lai qua phurc tap.

Khi d6 thuong ta dugc 1 phuong trinh bac hai theo an phu ( hodc vin theo an x ) ¢6 biét s& A 1a 1 86 chinh
phuong.

1. Bai tap:

Bai 1: Giai phuong trinh Ig* x—Ig x.log, (4x)+2log, x =0

Giai: Piéukiénx > 0.

Bién ddi phuong trinh vé dang: Ig® X—(2+ lg? X) lgx+2Ilg,x=0

bit t = Igx, khi d6 phuong trinh twong duong véi: t* —(2+log, x).t+2log, x=0
Taco: A=(2+log, x)2 —8log, x=(2-log, x)2 suy ra phuong trinh ¢4 nghiém

71




Gido vién: Nguyén Thanh Long Email: Loinguyen1310@gmail.com
DD: 01694 013 498

lgx =2
t=2 gx lgx=2 [x=100
= lgx < =
t=log, x lgx=—— lgx=0 x=1
g2

Vay phuong trinh ¢6 2 nghi¢m x =100 vax = 1

BAI TOAN 4: SUDUNG PHUONG PHAP PAT AN PHU - DANG 3
I. Phwong phap:

Phuong phap dung 4n phu dang 3 st dung 2 4n phuy cho 2 biéu thic 16garit trong phwong trinh va bién ddi
phuong trinh thanh phuong trinh tich.

Il. Bai tap ap dung:

Bai 1: Giai phuong trinh log, [x(x—l)2}+ log, x.log, (x* —x)-2=0

Giai:
x(x—l)2 >0
Diéu kién: { x>0 < x>1. Bién d6i phuong trinh vé dang:
x> —x>0
(x2 -~ x)2 ,
log, ~——"—+log, x.log, (¥*—x)-2=0

& 2log, (x* —x)+log, x.log, (x* —x)-2=0

5 u:logz(xz—x) L . .
bat . Khi d6 phuong trinh tuong duong véi:
v =log, X

u=1
v=2

x=-1(L)
log, (x* —x)=1 2_x_-2=0

c{ gz( ) @{X 4X o x=2
log, x=2 X= x=4

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

2u+v—uv—2=0c>(u—1)(v—2)=0<:>{

BAI TOAN 5: SUDUNG PHUONG PHAP DAT AN PHU - DANG 4
I. Phwong phap:

Phuong phép dit 4n phu dang 4 1a viéc sir dung k an phu chuyén phuong trinh ban du thanh 1 hé phwong trinh
v6i k an phuy.
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Trong hé méi thi k — 1 phuong trinh nhan dugc tir cac mbi lién hé giira cac dai lugng twong tng

Il. Bai tap ap dung:

Bai 1: Giai phuong trinh log, (x—x/x2 —1)+3Iog2 (x+\/x2 —1) =2

Giai:
x*-1>0
Pidu kién {x—v/x2-1>0e x>1
X+M>O
u=|og2(x—\/ﬂ)

V= Iogz(x+\/x2 —1)
Nhan xét rang:

U+vs= |OgZ(X—\/H)+|ng(X+\/E) = Iogz(x—\/H).(Xer) =log,1=0

Khi d6 phuong trinh duge chuyén thanh:

Dit

= =
2v=2

v=1 Iogz(x+m)=1

=
u+3v=2

{u+v:0 {u=—v {u=—1 Iogz(x—M):_l

X=X -1==
= o X=

X+NX2-1=2

Vay phuong trinh ¢6 nghiém x = %

S

Bai 2: Giai phuong trinh \/3+ log, (X* —4x+5) + 2\/5— log, (X* —4x+5) =6 (1)

Giai:
X? —4x+5>0
Diéu kién 3+Iogz(x2—4x+5)20<:>x2—4x+5£25 & 22 —4x
5—log, (X* —4x+5)>0
o 2-429< x§2+@(*)

. u =\/3+Iogz(x2 —X+5)

. v=\/5—logz(x2—x+5)

diéu kién u,v>0. Khi d6 phuong trinh dugc chuyén thanh:
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u=6-2v
Uu+2v==6 Uu=6-2v Uu=6-2v V=2
& & &
u?+v> =8 (6—2v)2+v2=8 5v2 —24v+28=0 V_14
5
\/3+Iogz(x2—4x+5)=2
— 92U = 5-log, (x* —4x+5)=2 2 _ _
v=2u=2 \/ g, ( ) log, (X* —4x+5) =1
4,2 14 < 121
V="—iV=— 2 _ _ 2 _ _ e
5 5 \/3+Iogz(x 4x+5) E Iogz(x 4x+5) T
\/5—Iogz(x2—4x+5):§
X —4x+5=2 X —4x+3=0 X=X
= 21 & 121 & | x=3

X* —4x+5=2% x? —4x+5-2% =0 L1
| x=2+2% -1

Vay phuong trinh ¢ 4 nghiém phan biét.
BAI TOAN 6: SUDUNG PHUONG PHAP DAT AN PHU - DANG 5
I. Phwong phap:

Phuong phap dit 4n phu dang 5 1a viéc sir dung 1 an phu chuyén phuong trinh ban dau thanh 1 hé phwong trinh
V6i 1 an phu va 1 an x.

Ta thyc hién theo cac budc sau:

Budre 1: Dt diéu kién co nghia cho cac biéu thirc trong phuong trinh

Buwére 2: Bién d6i phwong trinh vé dang: f [X,(p(x)] =0

o o y=e(x)
Buéc 3: Dat y =¢(x), ta bién doi phuong trinh thanh hé: )20
X;y)=

Il. Bai tap ap dung:

Bai 1: Giai phwong trinh log,” x +4/log, x+1=1 (1)

Giai:
Dit u =log, x. Khi d6 phuong trinh thanh: u® +yJu+1=1 (2)
N u+1>0
biéu kién: < -1<u<l
1-u*>0

Pat v=+u+1 didu kién 0£v§\/§ =vi=u+1
Khi d6 phuong trinh duoc chuyén thanh hé:
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u?=1-v u+v=0
= U’ -v’=—(u+v) (u+v)(u-v+1)=0<=
Vi =1+u Uu-v+1=0
Khi do:
1-5
u:T 1-5 15
+Vgiv=—u tadugc: U’ -u-1=0< olog, x=———x=2 2
1++/5 2
u= (@)
2
. , u=0 log, x =0 x=1
+Voiu-v+1=0tadugc: U“+u=0<= & 1
u=-1 log, x=-1 X:E

Vay phuong trinh ¢6 3 nghiém.
BAI TOAN 7: SU DUNG TiNH CHAT PON PIEU CUA HAM SO
I. Phwong phap:

Str dyng tinh chit don diéu ctia ham s6 dé giai phurong trinh 12 dang toan kha quen thudc. Ta c¢6 3 hudng ap
dung sau:

Huwéng 1: Thyc hién theo cac budc:

Buwée 1: Chuyén phuong trinh vé dang: fix) =k (1)

Buwére 2: Xét ham s6 y = f(x). Dung lap luan khang dinh ham s don diéu (gia st dong bién)

Buwée 3: Nhan xét:

+ Vi x=x, < f(x)= (% )=k dodo x=x, langhiém

+ Vi x> x, < f(x)> f (X )=k do dé phuong trinh vd nghiém

+ Vi x<x, & f(x)< f(%)=k dodo phuong trinh vo nghiém.

Vay x = X la nghiém duy nhét ciia phuong trinh

Huwéng 2: Thuc hién theo cac budc:

Buwée 1: Chuyén phuong trinh vé dang: f(x) = g(x) (2)

Buwére 2: Xét ham s6 y = f(x) va y = g(x). Dung lap ludn khiang dinh ham s6 y = f(x) 1a dong bién con ham sé
y =g(x) [a ham hing hodc nghich bién. Xéc dinh xo sao cho f(X,) = g(x,)

Budre 3: Vay phuong trinh ¢6 nghiém duy nhit x = Xg

Huwéng 3: Thuc hién theo cac budc:

Buwée 1: Chuyén phuong trinh vé dang: f(u) = f(v) (3)

Buwére 2: Xét ham s6 y = f(x). Dung lap luan khang dinh ham s don diéu (gia sir ddng bién)

Buwéc 3: Khido (3)< u=v Vvé1 Vu,veD,

Il. Bai tap ap dung:

Bai 1: Gidi phuong trinh log, (x* —4)+x = log, [ 8(x+2) ]

Giai:
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2 A X2 -4>0 e . < ,.
Dbiéu kién & x> 2. Viet lai phuong trinh duéi dang:
X+2>0

X’ -4

X+2

log, (x* —4)—log, (x+2)=3-x < log, =3-x< log, (x—2)=3-x

Nhan xét rang:

+Ham s y =log, (x—2) la ham dong bién

+ Ham s6 y = 3 - x 1a ham nghich bién

+ Vay phuong trinh néu ¢6 nghiém thi nghiém do 1a duy nhat
+ Nhan xét rang x = 3 la nghiém ctia phwong trinh

Vay phuong trinh ¢6 nghiém x = 3.

Bai 2: Gidi phuong trinh log,; (x* —2x—3) = 2log, (x* —2x—4)

Giai:

. Viét lai phuong trinh duéi dang:

. x?-2x-3>0 X <1-+/5
bicu kién: { (:)l: \/_

X —2x-4>0
log 5 (x* —2x—3) =log, (X* —2x—4)

& logs (x* —2x—3) =log, (x* —2x—4) (1)

bit t = x* —2x—4 khidé (1) < log, (t+1)=log,t (2)

Pit y=log,t =t =4 phuong trinh (2) dugc chuyén thanh hé:

t=4Y y y
:>4y+1=5yc>(£j +(Ej =1 (3)
t+1=5" 5 5

X>1++/5

. 4y (1Y .
Hamso f (y)= (Ej +(gj la ham nghich bién
Ta co:
+Voi y=1, f(1)=1 do d6 y = 1 la nghiém cua phuong trinh (3)
+Voi y>1, f(y)< f(1)=1do do phwong trinh (3) v6 nghiém.
+Voi y <1, f(y)> f(1)=1 do d6 phwong trinh (3) v0 nghiém
Vay y = 1 la nghiém duy nhét ciia phuong trinh (3)
Xx=4
Suy ra: y:1c>t=4®x2—2x—4=4©x2—2x—8=0c{ 5
X=-

Vay phuong trinh ¢6 nghiém x =4; x =—2

Bai 3: Giai phuong trinh x* 4 3°%* = x'*%> (1)

Giai:
bat t=log, x = x=2".

Khi d6 phuong trinh c6 dang: (Zt)z +3' = (Zt)logzs <4 +3 =5
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) . Zl t t
Chia ca 2 vé cho 5' #0 ta dugc: [gj +(gj =1 (2)
Nhén xét ring: ,
+ Ve trai ciia phuong trinh la mot ham nghich bién
+ V€ phai cua phuong trinh [a mot ham hang ,
+ Do vay néu phuong trinh ¢é nghiém thi nghiém d6 la duy nhat

2 2
+ Nhan xét rang t = 2 1 nghiém ctia phwong trinh (2) vi (%J + (—j =1

Véit=2<log, x=2< x=4
Viy x = 4 12 nghiém duy nhét ciia phuong trinh

3x-x%-1
Bai 4: Giai phuong trinh log, (\/x2 —3X+2+ 2) + (%j =2 (1

Giai:

A X<
biéu kién x*-3x+2>0<
X=>2

Pat u=vx?-3x+2;u>0= x> -3x+2=u? = 3x—x*-1=1-u?

1-u?
Khi do (1) c6 dang: log, (u + 2)+(%j =2 (2

1-u?
Xét ham sb f(u)zlogs(u+2)+(%j =Iogs(u+2)+%.5“2
Mién xéc dinh D =[0;+o)

1 loustnss0,vueD.
(u +2)In3 5

Suy ra ham s6 dong bién trén D
Mt khac f(l)zlogs(1+2)+%.5=2

bao ham: f (u)=

Khi d6 (2) < f (u) = f(1)@u=1@m=1cxz3izﬁ

3+./5

Vay phuong trinh ¢6 2 nghiém x = 5

Bai 5: Giai phuong trinh 6* =1+ 2x +3log, (5x +1)

Giai:

Phuong trinh: 6% =1+ 2x+3|0g6(5x+1). Diéu kién: X > —%

bat t =logg (5x+1) < 5x+1=6" < 1=6"—5x. Khi do ta c6 phuong trinh:
6" =(6' —5x)+2x+3t < 6" +3x=6'+3t. Xét ham s6: f (u) =6 +3u.
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Chung minh f (u) don diéu khi d6 ta co t =x.
Khi d6 ta c6 phuong trinh: 5x+1=6".

Email: Loinguyenl1310@gmail.com

Bai 6: Giai phuong trinh
a. 3Iogs(1+\/§+€/§) = 2log, \/x

c. log, x+log,(x-1) =3

b. log, (1+ 3/;) = log, x

Gizii:‘
a. bieu kién: x > 0.
Khi do dat 3Iogs(1+\/;+§/§) = 2log, Jx = 6y

3 —
Khi d6 ta co: IOg3(1+\/;+\/;)_2y©{1+\/§+§/§=32V

log, v/x =3y x=2"
3y | 02y _ gy 1) (8Y) (4) _ e o 1s eia 2
<1+27+27 =9 < 3 + 3 + 9 =1.Taco t =2 la nghiém duy nhat.

Vit =2, tacdx =2 =4096
b. Bi€u kién: x>0
bitt =log, x < x=7".

t t t t b b
1otttz st o 2] 2]
PT < log,\1+73/=t<1+73=2 c>1+73:83©(§j +(§j -1=0 (*).

t
1)3

Hamsé f(t) = (gj +(gj3 —1 nghich bién va f(3) =0 nén (*) c6 nghiém t = 3.

Vay phuong trinh ¢6 nghiém x = 343.

c. biu kién x >1

Nhan xét: ta thay x = 4 1a mdt nghiém cuia phuong trinh

Xét f(x)=1log, x+log,(x—1) -3 trén (1,+w)

Taco f/(x)=1In 2+i1|n3> 0 suyra f(x) la ham dong bién (1,+)
X X —

Vay x = 4 1a nghiém duy nhét ciia phuong trinh

11

Bai 7: Giai phuong trinh : 97‘#5‘? log, (X* —x+2) - 3 log, (2. !

X——

7
+_
3

0

Giai:
biéu kién: Vxe R
1

?.log, (2.

‘X7

>(2—><+1 2
<3 “log,(X* -x+2)=3 X—=

1 7
+_
2

, 2>(—1+Z
<37 log, (x* —x+2) =3 ‘ 2‘ *.log, (2-
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Hai vé déu c6 dang f (t) =3"log,(t) voit >0, la ham s6 dong bién. Vay PT nay tuong duong voi:
1] 7

X2 —X+2=2x—=|+—
2| 4

x2£:> x2—3x+§=0
2 4

1 5 3
=N S X=iX=—ix=—"
1 2 3 2 2 2
X<—=>X"+X——=0
2 4
Bai 8: Giai phuong trinh log,| "3 | 1 3x4 2
) P g | 2x? +4x+5
Giai
2
Tacé:xz+—x+3>0 vx e R.
2X° +4x+5

Phuong trinh <> log, (x* + x+3) - log, (2x* +4x+5) = X* + x+3
& log, (X* +x+3)—log, (2x* +4x+5) = (2x* +4x+5) - (X" + x+3)
& log, (X* +x+3)+(X* +x+3) =log, (2X* + 4x +5) + (2X* +4x+5)

. (1Y 1111
U=X" +X+3=|{X+—| +—>—
2 4 4

v:2x2+4x+5:2(x+1)2+323

bat :

Khi d6 ta dugc log,u+u=1log,v+v e f(u)=f(v)
Xéthamso f(t)=log,t+t (t>2)= f'(t)=ﬁ+1>0 vt > 2

= f (t)1a ham ting trén (2;+o)

X =
Do dé: f(u):f(v)<:>u:vc2x2+4x+5:x2+x+3<:>x2+3x+2:0<:{x_ 5
Bai 9: Giai phuong trinh x.2™* +2.log, (1+ x) = x.log, (1+ x) + log, (x +1)°
Giai:
Diéu kién: x >0
< x27 +2.log, (1+ x) - x.log, (1+ x)—2log, (1+x) =0
x=0
(27 =log, (1 =
@X( ng( +X)) 0© 217x_logz(1+x):0 (*)
Xét ham sb
f(x)=2"—-log, (x+1) (x>-1)

1
f' = 2*IN2-———— <0 V -1
(x) n (x+1)|n2< x>

= f(x)la ham giam trén (-1;+o0)
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— @ thi ham s6 ct truc Ox tai 1 diém duy nhit x = 1
= (*) ¢ nghiém duy nhét x = 1
Vay phuong trinh ¢6 nghiém x = {0;1}

Bai tap tu giai 6 huéng din:
Bai 1:
a. 2% log, (X% +1) = 4" (log, |x+1] +1)

HD:
< 2% log, (x2 +1) = 22 log, 2|x +1

u=x 1(U>_1V>_0):>2u|0 u=2"log, v
el
V——2|X+1| % J:

+u>ve VT >VP
+u<ve VT <VP

+ U=V cho nghiém x=1++/2
b. Xlog29 — X2.3Iogzx _XI0923
HD: Diéu kién: x >0
P glogzx — X2.3Iogzx _3Iogzx o 3Iogzx — X2 -1
bit log, x =t pttrothanh3' +1=4". Pt c6 nghiém t =1= x = 2.
c. log,(x* +2x +1) = log, (x* + 2x)
< 2 ) o x? +2x =2
HD: batt = log, (x° + 2x +1) = log, (X~ + 2x) . Ta co h¢ pt il g — x=-1+/3
+1=
d. 2log, (v/x +%/x) = log, x
HD: Diéu kién: x >0
& log, (Vx +4/x) =%Iog4 x = log, /x

Pitt = log, v/x . Phuong trinh tro thanh log, (4 +2') =t < 4' +2' =6' = t=1= x =16

e. log, (x+3"%*) = log; x

HD: bieu kién: x >0

bit t =log, x < x=6'. Phuong trinh tro thanh 2' =6' +3' < 1=3 +(g)t S>t=-1= x=%
Bai 2:

2
a. log X2+—X+3 =7x° +21x +14
3L 2x° +4x+5

HD:
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< log, (x* + x +3) —log, (2X* + 4x + 5) :7[(2x2 +4Xx+5) —(x? +x+3)}

& log, (X2 + X +3) + 7(x* + x+3) = log, (2x* + 4X +5) + (2x* + 4X +5)
3 3

2 a2 2 _ x=-1
S X HX+I3=2X" +4X+5 9 X +3x+2=0<= 5
X=—
2_
b.Iogsxz—m=x2—3x+2
2X° —4x+3

HD:

< log, (X2 —x+1) —log, (2x* — 4x +3) = (2X* —4x +3) — (X* —x +1)

< log, (X° = x+1) + (x> —x+1) = log, (2x* — 4x +3) + (2x* —4x +3)
u=x*-x+1

bat = log,u+u=log,v+v
v=2x"—4x+3

Xéthamsé f(t)=log,t+t la ham s6 dong bién véi t >0

x=1

X=2

c. -2 =log, (1_—)()
X

HD: Piéu kién 0 < x <1
< 2¥+log, x =2 +1log, (1 - X)

PTc>u=v:{

Xéthamsb f(t)=2"+log,t trén (0; 1) Iz}lhz}lmsédéngbiénnénptc>x=1—xc>x=E
? 2

d. log(x* —x—6) + x = log(x +2) + 4

HD: Diéu kién x >3

< log(x—3)=4-x

Xét sy BT cuia 2 ham sé suy ra pt ¢6 nghiém duy nhit x = 4
8. 2x %X 1 2x % _5=0

HD: bieu kién: x >0

X=2
Ditt =log, x = x = 2. Pttré thanh 2.(2')' +2.(2) ' —=5=0 < 2.2" + i -5=0=t=+1= 1
X==
2 2
f. log x+(x—1)log, X +2x—6=0
HD: DPiéu kién: x>0
54 N 5 \ 2 t=—2 IOQZX:—Z X:l
bat t =log, X phuong trinh tré thanh t° + (x -Dt+2x-6=0 < = = 4
t=3-X log, x=3-x K= D

g. 2Iog5(x+3) =X
HD: DPiéu kién x > -3
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bitlog, (x+3) =t = x+3=5" = x =5' — 3. Phuong trinh tr& thanh

t t
2'+3=5 @[éj +3.(%} =l=>t=1=>x=2

BAI TOAN 8: SUDUNG PHUONG PHAP PANH GIA
I. Phwong phap:

Il. Bai tap ap dung:

Bai 1: Giai phuong trinh log, ; (V4= X +x+5)=1 (1)

Giai:
Céch 1: Theo bt ding thirc Bunhiacopski ta cé:

«/ﬂ+«/?5§\/(1+1)(4—x+x—5) =3\/§<:>Iogsﬁ(\/m+ X+5)S1

Vay phuong trinh ¢6 nghiém khi va chi khi:

\/41—_x : J? & x =~ la nghiém duy nhit

Céch 2: Theo bt dang thirc Cbsi ta co:

(VA=X +x+5) = 4—x+x+5+2(4-x)+(x+5) <9+ (4—x)+(x+5) =18
SVA-X+ x+5£3ﬁclogsﬁ(\/4—x+ x+5)sl

Vay phuong trinh ¢6 nghiém khi va chi khi:

Vd-X=~X+5 < Xx= —% la nghiém duy nhit cta phuong trinh

Bai 2: Giai phuong trinh log, (2x* +4x + 2) —log, x =1+4x-2x’

Giai:
biéu kién: x>0

log, (2x2 +4x+2)—|og2 X =1+4x-2x* < log, (2x+4+§j =3-2(1-x)

Vix >0, ta co: 2x+gz4<:>2x+4+228<:>Iogz(2x+4+gj23
X X X

Xjzs.TacéVTzz, VP<2 maVT=VP
3-2(1-x)" <3

1
X

log, (Zx + 4+E
Viay

R , | X=
Nén ta co:
1-x=0

< x =1. Tap nghiém phuong trinh S = {1}
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8
log, (4x2 —4X + 4)

Bai 3: Giai phuong trinh 22 4+ 2% =

Giai:
Taco: 4x° —4x+4=(2x-1)" +32 3 < log, (4% - 4x+4)>1

8
<8=VP<8
Hay |og, (4% —4x+ 4)

Theo BDT Cauchy ta co: 22X,+1 +2°% >8=VT >8.
Ma VT = VP (theo gia thuyét).

VT =8 {2x—1=0

Suy ra:
Y {vp —8"

_1
2

22 X+l _ 23—2x

Vay tap nghiém phuong trinh: S = %}

Bai 4: Giai phuong trinh |og, (x —x? —1) log, (x +/X? —1) = log, (x —x? —1)

Giai:
X—MZO
biéu kién: |y, \xZ_1>0-
x*—1>0

Chuy: (X—M)(X+M):1
Q{X—MZO

& x>1.Véi x >1 thita co:
x?-1>0

log, (x+\/x2 —1)1.Iog3 (x+\/x2 —1) = log, (x+\/x2 —1)1
Ap dung cong thirc dbi co s ta co:
log, (x+\/x2 —1) log, (x+\/x2 —1)
log, 2 ' log, 3
Ioge(x+\/x2 —1) =0
=
log, 6.log, 6.log, (x +VX? —1) =1 (%)
(*) < log, 6.log, 6.log, (x +/%° —1) =1
< log, (x+\/x2 —1) =log, 2 < X +/x* =1 =3"%°

Vix—/x*-1= 1 L _ 37%2 nén ta cé hé phuong trinh:

x+xE—1 3%

=Ioge(x+\/H)
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{xjtx/x21=3'°gez 1

X = _(3Iog62 + 3—Iog62)

=
X —/Xx? =1 =377 2

R& rang theo BDT Cauchy, ta co: 3%%2 +37°%2 > 2 %(3‘%2 +31%%) 21

Vay phuong trinh ¢6 nghiém x =1 va x = %(3'0gez + 3"°962)

Bai 5: Giai phuong trinh log, (x+1) =g ( 3)

2
Giai:
x>0
s . x>0
bicu kién {x #1 <:>{
X#1
X+1>0

Néu 0<x<1= x+1>1= log, (x+1)<log,1=0.Ma Ig(gj>0 nén pt vo nghiém

Néu x >1= x+1>x = log, (x+1)>log, x=1> Ig(sj nén pt vo nghiém

2
Vay pt v6 nhiém
X +Xx+3
Bai 6: (PHNTCSII - 2001) Giai phuong trinh: log, | ————— | = x* +3x +2
2X° +4X+5

Giai:

_ |u=x*+x+3
bat:
v=2X"+4x+5

Hién nhiénu, v>0, VX VaVv—U=X> +3Xx+2.

Khi d6 phuong trinh tré thanh: Iogzﬂzv—u *)
v

Néu u>v thi 2>1. Do d6: VT = IngE >0; VP =v—u<0. Suy ra phuong trinh vé nghi¢m.
v v

Néu u < vthi 0<%<1. Do d6: VT = |092%< 0; VP =v—u>0. Suy ra phuong trinh vo nghi¢m.
Vay: (*) U=V S X +X+3=2X" +4x+5 X" +3x+2=0 x=-1vx=-2

TOm lai nghiém cua phuong trinh 1a: x = -1v x = -2

Bai tap tu giai 6 huéng din:

Bai 1:

a. log, (sz +%j— log, x = 3x* — 2x°

HD: Piéu kién x > 0
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< log, (ZX +ij =3x* -2x°
2X

Ap dung BDT Cbsi cho 2 sé duong 2x;2i: 2X +2i >2=VT 2log,2=1
X X

Xét ham s y = 3x? —2x%trén (0 ;+00) c6 GTLN la 1 khix =1
Do d6 pt c6 nghiém duy nhit x =1

b. 3x% — 2% = Jog, (x? +1) - log, X
HD: Diéu kién x > 0

< 3% -2x° =Iogz(x+£jc>...c> x=1
X

Bai tap tw giai tong hop:

Bai 1: Giai cac phuong trinh sau

2 2
\/1+x +1_\/1+x 1
2X 2X

2 2
\/1+x +1+\/1+x 1
2X 2X

(3jzlog9(x+1) (125J|09217(X1) ~ Iog5 27

5 27 ~log, 243

o

11
= Iogz(|x—2|+|x+2|)—§

o

o

1
: Iog£|x| :Z(|X_2|+|X+2|)
2

d. (PHSPV - 2001) log, (x —vx* =1)logs (X +v/x* —1) = log,, (X —vx* =1)
. Iogs(x/;+‘x/§—ﬂ)—%logs(4\/;—3+4‘\/;—ﬂ) =0

D

f. log gIog x —log X—3—£+Iog Jx
. SX 2 3\/5_2 2
Ds:
a.ngvX=Z b. x=2 c.x:J_rl
7 9 2
1 log,, 4 —log,, 4 3
d.x:lvx=5(5 2% 4 570 e. x=4v0<x<1 f.x=1vx=?

Bai 2: Giai cac phuong trinh sau

a lgvl+x? +3lgv1-x =lgv1—x% +2 b. log 3sin 2x = 2sin X =log, ,2

- sin 2XC0S X 7%’

log ;, (2+5%x-x2)
1 1

— (3x — 2 2 _
3X_5—(3x 5) d. Iogzm(x

2x—-2) =log,, (x*—-2x-3)
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:Ig(x—2)+% f. 3log,(1++/x +¥/x) = 2log, v/x
Ps:
a. VN b. C.X=2vX=5+2\/ﬁ
d. x=1+11+43 e. x=3 f. x = 4069
Bai 3: Giai cac phuong trinh sau

1 (2 1)Iog£(1+7x—2x2) 1 g xolg 3 2
a. =(2x - ‘ . XIS -

2x -1 1 1

V+x-1 J1+x+1
c. log, (cosx —sin x) +log, (cosx+co0s2x) =0 d. 2log, (4/x +&/x) = log, v/x

e. 2log? x = log, xlog, (v2x +1-1) f. log, x* ~14log,,, x° +40log ,, Jx =0
Bai 4: Giai cac phuong trinh sau 2

a. (PHNNI -B) log, . (2+x)+log ;— x =2

b. (PHKTQD — 2001) log,, , (9+12x+4x* )+ l0g,,; (6x* + 23x +21) = 4

¢. (PHAG - 2001) [In(2x=3)+In (4= )| = [In(2x=3) + In(4 - *)
d. log, (9" - 4.3 -2) =3x+1

e. log, [Iog3 (9 —6)] -1

Ds:

a x=2 b. x=- x.\/§<x<2

N

x=0
e. VN

X = Iogg(3+\/ﬁ)—1
Bai 5: Giai cac phuong trinh sau
a. (BCVT -2001) log, (x* —5x+6)* = —Iog[ 2 +log,|x -3
b. (PHV - D 2001) (x-1)log, 3+ log, (3" +3) = log, (11.3" -9)
¢. (HVQHQT —2001) log, (x* +x +1)+log, (x* = x+1) = log, (x* + X* +1) + log, (x* - x* +1)
d. (PHBKHN - 2001) log,(x+1)* +2= Iogf VA4 —X + Iogs(4+ x)*
e. (PVBCTT - 2001) log,, (x* —=5x+6)° = Iogf 2 +log, (x —3)?

f. (PHKT - 2001) log, x = log, (v/x +2)
g. (PHCP - 2001) log, (4* +4) = x—log, (2" - 3)

2
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h. (KTQD - 2001) log,,,, (9 +12x + 4x?) +log,,.,(6Xx* +23x+21) =4
I. PHAN -2001) log,(3x-1) +

=2+log,(x+1)

X+3
k. (PHH - D 2001) x +log, (9-2") =3
l. log, (2x+1)+ log; (4x +1) + log, (6x +1) = 3x

Ps:
a.x=g b. x=0vx=2 cC. x=0vx=+1
d x=2vx=2-+24 e.x=g f. x=49
g. x=2 h.x=—E L x=1
4

K. x=0vx=3 L x=0vx=1
Bai 6: Giai cac phuong trinh sau

2 2 4 3
a, 2197reteny b. =log, (x+2)*-3=1log, (4—x)% +log, (x + 6)°

log, (4x* —4x +3) 2 g%( ) g%( ) g%( )
c. ylog, x* +4Iog4\/§:2 d. log,(x*+1) +log, 5=log, (x+2) - 2log , (x-2)
X 5 »
e. (x+2)logZ(x+1)+4(x+1)log,(x+1)-16=0
f, 2.9Iogzg = x'%926 _ %2
Ps:
1

X=—=
a. 2 b. x=2vx=1-+/33 C. x=2

y=%+k7z (keZ)

1
d.x=@ e.x=2vx=—@ f. x=2v x =212
2 81

Bai 7: Giai cac phuong trinh sau
a. (PHTS — 2001) |/(log, +/2x + log, +/2x)log, X’ +\/(Iog2 \/§+ log, \/Z) log, x* =2
X

b. log, (sin%—sin xj +log, (SinngcostJ =0

3

C. Iogz+ﬁ(«/m+ x)2 +IogH§(m—x)=6

d. | x—ilg[x—ij—Ig[x+£j—£lg[x+1j
9T 2 2) 2 8

e. Ig5+1g(x+10)-1=Ig(21x - 20)~Ig(2x 1)
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f. (x2 —1)lg?(x? +1)+42(x* ~1).Ig(x* +1)=0

Iogz[x+§j +Iogz[x—§j =3
X X

h. log ; x.\/logx3\/§+logﬁ3\/§ =6
Bai 8: Giai cac phuong trinh sau

a. \/Iogz Yox + log, Yox + log, i/% = /log, X

b. log,, ., (9 +12X + 4% )+ log,,.s (6x2 +23x+ 21)= 4

g.

c. log? x+xlog7(x+3)=E+2Iog7(x+3)}log2 X

d. (\/x—l+\/l+x—2)logz(x2—x):O
e. (x—3)2.logz(x—l)+2|ogH\/§=(x-3)2,|ogX712+2|ongx_1

f. x2.logs v5x? —2x—3 - xlog, (5x* — 2x—3)= X + 2x

6
0. —I:)oggzzsf +1log, 81 =log, 3"
h. 2.log? x = log, x.IogS[m—lj
i. (x+3)log2(x+2)+4(x+2)log,(x +2)=16
k. 3x? — 290 Iogz(x2 +1)— log, X
l. log, ,, (6x2 —5x +1)— IogHX(4x2 — 4x +1)— 2=0
m. log, x.log, x.log. x = log, X.log, x + log, x.log, X +log, x.log, x

n. Ig(x+10)+%lg x?=2-lg4

Bai 9: Giai cac phuong trinh sau

a. log, x.log, x=log, x* +log, x—3 b. log, x+log, x=1log, 3.log, 225
c. x+Ig(x? —x—6)=4+Ig(x+2) d. log?(x+1)+(x—5)log,(x +1)-2x+6 =0
e. Iogz(2x+4)—x:logz(2x+12)—1 f. IogS(SX—l)logzs(S”l—S):l
g. log,(log,(log, x))=1 h. log,(x+1)+log,(2x+1)=2
i. 1g(lg x)+ Ig[lg(xS)— 2]: 0 k. log, x?+40log,, v/x —14log,, x* =0
2
| log (4" -6)-log (2" —2f =2 m. log, [9"" - 4.3* —2|=3x+1
Bai 10: Giai cac phuong trinh sau
a. log,(x+2)* +log, Vx* +4x+4 =9 b. log, |x—2|+log,|x+5|+log, 8=0

2
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c. x*.log, 27.log, x = x+4 d. (2+log, x)Ioggx3—L=1
1-log, x
1 1

e. log,(x-1)* +log - (2x-1) =2 f. log,(x-1) + == +log, Vx+2

9;(x—1)" +log 5 (2x-1) 9,(x-1) log, 42 9,
g. Iogzz—_=1+x—2X h. 2log,(2x+2) +log, (9x-1) =1

x| 2
k. 3+ zlogx(9x—§j m. log, X+ 2log, X =2 +log, Xlog, X
log, x X
Ds:
-3+
b. xe —6;3;3_—\/1_7 d.x=1vx=8 e.x=2 f.x=§ g.
2 3 2

x=1 h.x:lvx:% k. x =+/2 m x=2vx=4
Bai 11:

a. (PHMDC - 2001) Tim cac nghiém cua phuong trinh
X3 _36%/x7 =0
b. Tim céc nghiém ciia phurong trinh 221990°18) | log: (<1611 4 9108 X1 _ 54 thaa man cos Sx+1

X—4

<0

PHUONG TRINH LOGA CO CHUA THAM SO

Bai 1: Tim m dé phuong trinh (x* —1)log? (x* +1) - my/2(x? —1)log(x? +1) + m+4 = 0 ¢ dting hai nghi¢m

thuc thoa man diéu kién 1< |X| <3

Giai:

Pit t =vx? —1log(x? +1) tathay t(x) 1a ham chin voi mdi gia tri cta t khong 4m ludn cho 2 gia tri cua x ,tir
diéu kién cua x suy ra x? e [1;9] =te lO\/gJ

Bai toan tro thanh:

Tim m dé phuong trinh t* —2mt +m+4 =0 c6 nghi¢m duy nhét trén |0;/8 |

t?+4 ) . 1
= c6 nghiém duy nhét trén |0:4/8 [\ {——
N ’ o] {ﬁ}
L po YAz =22
(2t —1)? t=—2

Lap bang bién thién suy ra diéu kién m 1a |m| >4

Bai 2: Cho phuong trinh: (m—3)log} (x—4)+(2m+1)log,(x—4)+m+2=0
2
Tim m dé phuong trinh ¢6 hai nghiém phan biét x;; X, sao cho 4<x, <X, <6

Giai:
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Ta m dé phwong trinh ¢6 2 nghiém

pt d6 cho twong duong voipt: (m—3)logs(x—4)+(2m+1)log,(Xx-4)+m+2=0
trén khoang (4; 6) phuong trinh ludn xac dinh.

Pit t =log,(x —4) véididu kién t <1t<1do 0 <x—4 <2 VX € (4; 6)

Dan dénpt (m-3)t° +(2m+1)t+m+2=0< m(t* +2t+1) =3t -t -2 (*)

2 pa— pa—
Nhan xét thdy t = —1khong thoa mén pt (*) . Bién d6i pt vé& dang 32—'[2 =m
t°+2t+1
Bai toan tro thanh:
Tamdé pt: f(t) el e m, ¢6 hai nghi¢m phan biétt, <t, <1
Pr t?+2t+1 P ' S
Tinh dao ham f'(t)=7t—+33; f'(t)=0c>t=—§
(t+2) 7
Bang bién thién ciia ham sé f(t) trén khoang (-o0; 1)
t -0 -1 B E 1
. 7
i *
f(t)
+ooy| +o0 0
3 8
25
N , e, A \ ——<m<0
Tir d6 suy ra cac gia tri can ta la: 8
m>3

Bai 3: Tim m dé phuong trinh sau ludn ¢ nghiém trong doan [19]
log; x+2m(2+log, x)+4 =m(1+log, x) (1)

Gigii:

biéu kién x>0

bat: log, x=t,khi xe[L9]=1t€[0;2]

et +2m(t+2)+4=m+mt <t +4=—(3+t)m(2)

2
Vi te[O;Z]tfr(2)©m=—t3::f
2 2 - t =—3—+/13(loai
Pt f(t)=— 2 ()= O g (toai)
3+t (3+1) t=-3+13(tm)

8

(Z)Z—g

4

Ta co: f(—3+\/ﬁ)=2\/ﬁ—6;f(o):
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Vay véi me [—g; 2\/1_3—6} thi phuong trinh ¢6 nghiém véi moi x €[1;9]

Bai 4: Tim gid tri cua m dé phuong trinh nghiém duy nhat log,s(m + 6x) +log, (3 2x — x*) =0

Giai:
log,s(m+6x) +log,(3—2x—x*) =0 < log,(m+6x) = log,(3-2x - x*) <
3-2x-x*>0 -3<x<1
& &
m+6x=3-2x—-Xx° m=-x’-8x+3
Xéthamsd f(x)=—-x?-8x+3,-3<x<1tacod f'(x)=—-2x—-8, f'(x) <0khi x>-4 dodd f(x) nghich
bién trong khoang (-3;1), f (-3) =18 , f (1) =—6.
Vay phuong trinh sau ¢6 nghi¢m duy khi -6 <m <18

Bai 5: Tim m dé phuong trinh \/Iog§ x+log, x* =3 =m(log, x> —3) c6 nghiém thudc[32; +0)

2

HD:

biéu kién x >0

Dit t = log, X; X € [32;+x) = t € [5;+) . Phuong trinh tré thanh: +/t* — 2t —3 = m(t - 3)
+t =3 khéng la nghiém

+t#3tacd

2
m= f(t)=—“tt_2;_3;te[5;+oo)

lim (1) =1 (1) =

—2t
<0
(t-3)Wt* -2t -3
Suy ra ham s6 nghich bién trén [5;+o0)
Lap BBT taco 1<m<+/3

N 2
Bai 7: Tim m dé phuong trinh 4(Iog2 &) —log, x+m =0 co nghi¢m thudc (0;1).

2

HD: Diéu kién x >0
PT < log2 x+log, x+m=0
Dit t =log, X ; x € (0;1) =t € (—0;0) . Phwong trinh trg thanh t* +t+m =0

S =—1< 0nén pt c6 nghiém an t thi & c6 nghiémém.Dodédk:AZOcmﬁ%.

Bai 8: Giai va bién luan phuong trinh : 2log, x —log,(x —1) —log,m =0.

HD:
x>0

Diéu kién
m>0

PTo x> —mx+m=0
+ 0 < m < 4: phuong trinh vé nghiém
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+ m = 4 phuong trinh ¢6 nghi¢m x = 2

+ m>4taco %=g>2:> X, > X, > 2 nén phuong trinh dé cho c6 2 nghi¢m X, =%(—mix/m2 —4m)

Bai 9: (Tham khao 2003) Tim m dé phuong trinh ¢6 nghiém thudc (0;1)
2
4(Iog2 &) —log, x+m=0
2

HD:

4(Iog2\/§)2 —log, x+m=0 < (log, x)2 +log, x+m=0< m=—(log, x)2 —log, x
2
-V6i 0 <x<1thi 0<x<l<log, x<0

- PT ¢6 nghiém thudc (0;1) khi va chi khi m thugc mién gia tri cia ham sé f (t) =—t>—t (t<0)

Y A A 5 1
- Khao sat ham so cho két qua m < 2

Bai 10: (PHYD — 2001) Cho phwong trinh: 2log, (2x* — x +2m —4m?) + log, , (x* + mx —2m*) = 0
Xac dinh tham s6 m dé phuong trinh (1) ¢6 2 nghiém x,, X, thoa: x* +x,% >1

Giai:
2log, (2x* = x+2m—4m?) +log, (x* + mx —2m?) =0
2

< log, (2x* — x+2m —4m?) —log, (X* + mx-2m?) =0
X +mx—2m?* >0 x> +mx—2m* >0
{xz—(l+m)x+2m—2m2=0 {X1=2m,x2=1—m

Yéu cau bai toan

X+ X% >1

< AxE+mx, —2m? >0 véi X, =2m, X, =1-m

X2 +mx, —2m* >0

5m® -2m >0

1

& 4m? >0 @—1<m<0v§<m<5

-2m? —m+1>0
Bai tap tw giai:

Bai 1: Cho phuong trinh (x* —=1)1g°(x* +1) —m4/2(x* =1) lg(x* +1) + m+4=0
a. Giai phuong trinh khi m = -4
b. Tim m dé phuong trinh ¢6 ding hai nghiém thoa mén 1< |X| <3
Bai 2: Giai va bién luan phuong trinh
2

[ 1+ (m+2)*]log, (2x - x*) + [1+(3m —1)° |log,, (1—%} = log, (2x — x?) + log,, (1—%}
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Bai 3: Tim m dé cic nghiém x,, X, ctia phuong trinh 2log, (2x* — X + 2m—4m?) + log, (x> + mx —2m?) =0

2

thoa man x; +x5 >1

Bai 4: Tim x dé phuong trinh log, (m?x® —5m*x* +4/6-x) =log,, . (3—+/x—1) nghiém dung véi moi m
Ds: x=

Bai 5: Tim m dé phuong trinh

5
log, mx

—=5 = _ =2 ¢6 nghiém duy nhat
log.(x+1)

Email: Loinguyenl1310@gmail.com

Bai 6: (PHY HP - 2001) Tim x d¢ phuong trinh log, (m*x* —5mx+3++5-x) =log,_, (5—+/x—1) nghiém
ding véi moi m
Bai 7: Tim m dé phuong trinh log, (x? + 4mx) + log, (2x —2m —1) = 0 ¢6 nghiém duy nhét

Ds: m:OV—%SmS——

Bai 8: Tim m d& phuong trinh 4™ log ;; (x* —=2x+3) + 27 og, (2x—m|+2) =0 c6 ba nghigm

3

1
10

2

Ps: mzivmzévmzl
2 2

Bai 9: Cho phuong trinh: (m-1) Iogi(x ~2)—-(m-5)log, (x-2)+m-1=0

2 2

Tim m dé phuong trinh c6 hai nghiém phan biét x,; X, sa0 cho 2 < x, <X, <4

Bai 10:
Bai 11:
Bai 12:
Bai 13:
Bai 14:
Bai 15:
Bai 16:
Bai 17:
Bai 18:

Tim a dé phuong trinh log, (x> + x+2) +a = c6 nghiém (0,1)

log, (x* + X +2)

Tim m dé phuong trinh log., (m — x + 4) + log, (mx — x?) = 0 ¢6 hai nghiém phan biét
;
Giai va bién luan phuong trinh 2x* +(1—log; m)x+log,m —1=0 véi meR]
Giai va bién luén phuong trinh log, a+log, a+log_, a=0 véi aeR]
Giai va bién luan phuong trinh Iogw(sz +m) =4 tuytheo me R
Tim m dé phuong trinh log ; ,(x* +mx+m+1)+log  , x=0 c6 nghiém duy nhét
Tim a dé phuong trinh log, (2* +1).log, (2 + 2) = 2+a ¢6 nghiém
Tim a dé phuong trinh log, (x* +ax —3) = log, x ¢6 nghiém
Tim m thuc dé phuong trinh sau ¢6 hai nghiém thyc phan biét:
(m-1).log% (x-2)—(m-5)log, (x-2)+m-1=0

2 2

Ps: me (-3 D) U (L %)
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CHU DE II: BAT PHUONG TRINH MU
BAI TOAN I: SUDUNG PHUONG PHAP BIEN POI TUONG PUONG
I. Phwong phap:

Ta st dung cac phép bién d6i twong duong sau:

{a>1
f(x)<g(x a>0
Dang 1: Vi bét phuong trinh: a'™ <a®™ & (x)<9(x) hodc
0O<a<l (a-1)[ f(x)-g(x)]<0
LF(x)>9(x)

Dang 2: V6i bt phuong trinh:a'™ <a®™ < | a=1

Cha y: Can dic biét luu y téi gid tri ciia co s6 a ddi voi bat phuong trinh mi.

Il. Bai tap ap dung:

Bai 1: Giai cac bat phuong trinh:
1 X-3 X+1

Zﬁaaézkl b.@ﬁ6+3f3<(¢543f5

a.

Giai:
a. Bién d6i tuong duong bit phuong trinh vé dang:

1-x<0
1 x2-2x 1 1-x X2 -2x>0
(—j S(—j SVX-2x21-x < S X>2
Vay nghiém cuia bat phwong trinh 13 x > 2

2 2 1-x>0
x? —2x2(1—x)2
Chu y:

D¢ tranh sai sot khong dang co khi bién doi bat phuong trinh mii v6i co s6 nhé hon 1 cac em hoc sinh nén lya
chon cach bién doi:

1 <PV W el (3?2 oy cx 1 X2 —2X 21X X2 2

2 X2—2x

b. Nhénxétréng: (\/170+3)(\/170_3)=1:>\/E_3=(\/170+3)4
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Khi d6 bat phuong trinh duoc viét dudi dang:

= xi X3 xi
(\/170+3)X’1 S(m+3)x+3 @(m+3)x—l x+3 1
x-3 x+1 x* -5 3<x<—5
o—+—<0eo——=<0s
X-1 Xx+3 (x=1)(x+3) 1<x<+5

Vay nghiém ctia bt phwong trinh 1a: (—3; 5 ) U (1; J5 )

Bai 2: Giai cac bat phuong trinh

x-1 X x—1

a. 4% <0.25.32%2 b. (\/5-2)* < (/5 +2)**

Giai:
a. Pua vé€ co s0 2,ta duoc:

x—1 X 2x-2 5x 2 2x-2 3x+4

BPT < (22)*1 <22,(2°)%2 <@ 2% <2x2 2%l <Dx2

2
2x—2£3x+4©(2x—2)(x—2)—(3x+4)(x+1)SO@ —-X° —13x <
X+1 x-2 (x+D(x-2) (x+D(x-2)

&S X<-183v-1<x<0vx=>2

b.Vi6+2=(5-2)"

x-1

(V5-2) <(+5-2* @§—121—x do0<\5-2<1

< x>1hodac -2<x<-1
BAI TOAN 2: SUDUNG PHUONG PHAP LOGARIT HOA VA PUA VE CUNG CO SO

I. Phwong phap:

Dé chuyén an s6 khoi sé mil luy thira ngudi ta c6 thé logarit hoa theo cting 1 co s6 ca hai vé cua bat phuwong
trinh mi. Chung ta luu y 1 S0 truong hop co ban sau cho cac bat phuong trinh ma:

a>1
{f(x)<|ogab
O<axl
{f(x)>|ogab

Dang 1: Véi bat phuong trinh: a'™ <b ( véi b>0) <
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a>1

f(x)=0

b<0

Dang 2: Véi bat phuong trinh: a'® >b < a>1

{f(x) >log, b
O<axl
{f(x) <log,b

Dang 3: V&i bt phuong trinh: a'® >b%® < Iga’™ > Igh?™ < f(x).Iga > g(x).lgh hoic co thé st dung
logarit theo co s6 a hay b.

Il. Bai tap ap dung:

Bai 1: Giai cac bat phuong trinh

a. 49.2° >16.7" b. 3¥2%?59

C. 21 4 2%2>25 d. 2*> 3
4x%-15x+13 4-3x

e. (%) < (%} f 5¢ T2

Giai:

a. Bién doi tuong duong phuong trinh vé dang: 27 > 72
Lay logarit co so 2 hai vé phuong trinh ta dugc:

< log,2° > log, 7% < x*—4>(x-2)log, 7 < f(x)=x*-xlog,7+2log,7-4>0
Taco: A=log?,7-8log, 7+16=(log, 7—4)=(4-log, 7)2. Suy ra f(x)=0 c6 nghiem:
_log,7+(4-log,7) % =2
%2 = 2 {xzzlogz7—2<x1
Vay bat phuong trinh c6 nghiém x > 2 hodc x <log,7 -2

x <0

b. BPT <322 532 s x2 _2x+ 252 < X° —2x>0<:{ ,
X >

X

c. BPT @27+4.2X >25 < 9.2" >50 < 2* z% C:’XZIng%

d <2 >33 @(%) >3 < x<log, 3
3
e

< 4% —15x+13>4-3x < 4x* —12x+9>0

<:>(2X—3)2 >0<:>x;tE
2
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2 X<3
f. Bpt <5 " > 5° <:>x2—7x+12>0<:{
X>4

Bai 2: Giai cac bat phuong trinh

X §Iog X
2 5092

X 1 o
a. 2> (%} b. (PHDB — 2004) 2x2" 5

Giai:
x—1 1 " x-1 -4 \* x-1 —4x 1
a.BPT< 27 > ? =2 >(2 ) 27> 2 ©x—1>—4x<:>x>g

3
—log, x

1 3 1
b. BPT 2x2 " 222" < log, Lz.le v ]2 log, 22

<:>1+%Iog2 nglog2 X<1>log, X< 0<x<2

Bai 3: Giai bat phuong trinh
| X—2 . T
Ogsin2m In (1+sin—-)

a. 3 >1 b. e ~log,, (x*+3x) 2 0

c. (X +x+1)* <1

Giai:

a. BPT < Iogsin2%>0c> <0< T4

<1 (vi O0<sin2<1)

X—2 X—2 X—2
0<—— 0< 0<——
X+ 4 X+ 4 x+4{:}{x—2>0 {X>2

= = =
X+4>0 X>-4

’ ’ = 6 S X>2
LY X272 1<0 —<0
X+4 X+4 X+4
b. < e" —log,(x* +3x) > 0 < 2-log,(x* +3x) > 0 (1)
3. x>0
biéu kién :
X< -3
(1) = log,(x* +3x) < 2 x* +3x <2’ & X" +3x—4<0< -4<x<1
So diéu kién bit phuong trinh ¢6 nghiém : -4<x<-3; 0<x<1

c. Vi X +x+1>0 Vx
Bat phuong trinh < xlg(x* + x+1) <0

Bat phuong trinh ndy tuong duong voi hai hé:

(I):{Do (“):{Ko

lg(x* +x+1) <0 lg(x* +x+1)>0
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voli)

- x>0 x>0
Giai h¢ (I):

=
lg(x* +x+1) <0 X +x+1<1

. x<0 x<0 x<0
Giai h¢ (I): =

= =
lg(x* +x+1)>0 {x2+x+1>1 X +x>0

Nghiém ciia bat phuwong trinh I : x < -1
BAI TOAN 3: SUDUNG PHUONG PHAP DAT AN PHU - DANG 1
I. Phwong phap:

Muc dich chinh cua phuong phap nay la chuyén,céc bai toan d4 cho vé bat phuong trinh dai s6 quen biét dic
biét 1a cac bat phuong trinh bac 2 hodc cac hé bat phuong trinh.

Il. Bai tap &p dung:

Bai 1: Giai bit phuong trinh (2 ~2) < (2" + 2)(1— J2* —1)2

Giai:

Piéu kién 2* -1>0< x>0.

Dit t =+/2¥ -1, diéu kién t > 0, khi d6: 2* =t? +1. Bét phuong trinh ¢6 dang:
(£ +1-2)" < (£ +142)(1-t) & (£ -1) <(t?+3)(1-t)

& (17 -1) —(+3)(t*-1) <0 (t-1)°[ (t+1) ~(t+3)" | <0
c>(t—1)2(2t—2)<0c>(t—1)3 ot<l

SV2'-1<1le 2" <2 x<1
Vay nghiém ciia bat phuwong trinh 12 [0;2)

Bai 2: Giai bét phuong trinh (9+v3+1132) +2(5+246) ~2(v3-+2) <1

(gﬁmﬁ); =[(ﬁ+ﬁﬂ* _ [(@ﬁ)*f
(5+208) <[ (B +2) | <[(va+2) |
(B+32) (V3-2) =[(v3+V2)(v3-+2)] =1

Do d6 néu dat t=(ﬁ+ﬁ)x, diéu kién t> 0thi (vV3-+2) =

—~ |
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Khi d6 bat phuong trinh twong duong véi:
£ +2t7 —2%<1©t4 +2t° —t-2<1le (t-1)(t+2)( +t+1)< 0> -2 <t <1

Két hop v6i diéu kién cia t ta duge: 0<t <l (2+43) <1 x<0
Vay nghiém ciia bt phuong trinh lax < 0.

Bai 3: Giai cac bat phuong trinh

a (5+Jﬂ)x +(5—Jﬂ)x < x+ons5 b. (24+/3)° 2 4 (2—/3)° 2 < %

[N

X_

c. (3=+/5)" +(3+\/§)2H 2t < d (aan 2 (aon T

(I

Giai:

a. Chia 2 vé bat phuong trinh cho 2* > 0ta dugc: ( >

Nhan xét rang: (5+;/ZJ .(S_Jﬂj =1

) =
: _

2

5+2‘/2_1j didu kien t > 0 thi (5_

5-421 5++/21
2

<t<
2

J21
2

Nén néu dit t :( J :% . Khi d6 bat phwong trinh c6 dang:

t+%£5c>t2—5t+1£0©

521 (5+Jﬂ}x 5.4/21
= < < <

-1<x<1

2 2 2
Vay nghiém ctia phuong trinh la: [-1;1]

b. Bpt = (2+3) - +(2-43) B
bat t =(2+\/§)X - (t>0) ta duoc
t+%£4©t2—4t+1£0<:>2—\@£t£2+\/§

Khi do: 2—\/§g(2+\/§)x o B —1<xt—2x<1
X 2x-1<0e1-/2<x<1+42

2x-x2 2x-x?
c. BPT @[#] {3*2‘@] ~2<0

2x-x2 2x—x2
Détt=[3+2\/g] (t>0):>(ﬂ] _1
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2
ta duoc bat phuong trinh: t+%—2§0©(tti) <0est=1
x=0

<:>2x—x2=0®{
X=2

d Vi §V2+)(V2-1)=1=2-1= —(2+1)"

x-1

1
J2 +1
nén bpt @(\/5+1)H Z(\/E-I-l)m o X_lz_:T_i (do \/E+1>1)

_ -2< -1
@WEO@ X<
X+1 Xx>1

Bai 4: Giai bit phuong trinh 5" +—2>— > 3,5
5 _4

Giai:
Diéu kién 57 -4 >0 < 2x > log, 4 < x>log. 2 (*)

Pat u=>5", diéu kiénu > 2, khi do bat phuong trinh ¢6 dang: u + 2 35 (1)

Ju? -4

Binh phuong 2 vé phuong trinh (1) ta duoc:
2 2 2 2
WA e Y s Y s ()

ut -4 Ju*-4 ut-4  Ju?-4

u2
Ju? -4

t?+4-45>0t>5<

Dit t = ,t>0. Khi d6 bat phuong trinh (2) ¢6 dang:

2

u
Ju? -4

w?>20 [u>+20 [5°s420%) |*>109sv20
= = = =
u<+5 5 > ./5 I0925<x<%

>5e<u*—25u2+100>0

u?<5

Vay nghiém ciia bat phuong trinh 13 x e [Iog5 2; %j u(|0g5 J20; +oo)

Bai 5: Giai bat phuong trinh

2X—X
a 47 -2%<3 b. (PHDB - 2005) 92 — 2(—} <3

Giai:
X X

4 2 X X X 2 X
a. Bpt@I—?<3c>4 —2 <12 (2) -2°-12<0

bitt=2",t>0.
Bpt &t°-t-12<0< -3<t<4
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Dot>0,suyra: O<t<4dot<do 2 <42 <2 < x<?2

b.Patt=3"">1t>0tacod t? —2t-3<0e -1<t<3

BPT thanh 3¢ 2 <3« X2 —2X <0 < 0< X < 2

Email: Loinguyenl1310@gmail.com

Bai 6: Giai bat phuong trinh:

a. 91 11>10.3°2 b. 252542 < 93 5
Giai:
a. bt t =3 (t>0) ta dugc
, t<1
t°-10t+9>20 <

t>9
Khit<l=t=3""<lex?+x<0< -1<x<0 @

2 Xx<=-2
Khit29:>t:3“x29<:>x2+x—220©{ >1 (b)
X >

Két hop (a) va (b) ta c6 tap nghiém cua bpt 1a: S = (-o0; =2] U [-1;0] U [1; + ).

b. BPT < (2.5)" <(25)” & 107? <10™ & x+2<3x < x <1

Bai 8: Giai cac bat phuong trinh
a. 37 —4.3** 4+ 27<0 b. 3% -4.3"? 1 27>0

c. 57" -26.5+5>0

Giai

a. Bpt < 3232 -4.332+27<0 @g.(?f)z ~36.3°+27<0
bitt=3,t>0.

Bpt < 9t> —36t+27 <0
S1<t<321<3<323<3F<F <= 0<x<1

b. Bpt < 3¥.32-4.3324+27>0 < 9.(3*)2 ~36.3*+27>0
bitt=3,t>0.
Bpt < 9t> —36t+27 >0

t<l O<t<1 <1 3 <3 x<0
= = = = =

t>3 t>3 3¥*>3 >3 Xx>1
¢. Bpt < 5”5-26.5"+5>0 < 5.(5) ~26.5' +5>0
pbatt=5",t>0.
Bpt < 5t*>—~26t+5>0

t<l 0<t<1 5X<1 5* <571 X< -1
= 5& 5& 5 L& 1

t>5 t>5 5 >5 5 >5 x>

Bai 9: Giai cac bat phuong trinh
a 412253 b, 971 41>10.3" 2

Giai:
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4X 2X X X )(2 X
a. Bpt@I—?>3c>4 ~2'>12 < (2) -2°-12>0
bitt=2",t>0.
t<-3
t>4
Dot>0suyra:t>4ot>42>402>22ox>2 .
b. Pat t =3, t>0.
Bit phwong trinh tro thanh: t* — 10t + 9> 0 < (t < 1 hodc t > 9)
Khit<l=t=3"<le X +x<0o -1<x<0.(i)

Bpt <:>t2—t—12>0<:{

2 X< -2
Khit29:>t:SX”29c>x2+x—220©{ o1 (2i)
X >

Két hop (i) va (2i) ta co tap nghiém cua bpt 1&: S = (- oo; -2]U[-1;0]U[1; + ).

Bai 10: Giai bt phuong trinh: (2++/3)" % +(2-/3) 2 < %

Giai:
, X2 —2x X2 —2x
Bét phuong trinh @(2+J§) +(2—J§) <4
X2 —2x ,
bat t = (2 + \/§) (t > 0) ta dugc bat phuong trinh
t+%£4©t2—4t+1£0©2—\@£t£2+\/§ (thoa man)

Khi d6 2—\/§g(2+\/§)x i Be—1<xt—2x<1
X 2x-1<0e1-/2<x<1+2

Bai 11: (PHDB - 2003) Giai BPT +/15.2*" +1 >

2 -1+ 2

Giai:
Dt t = 2" ta duge /30t +1 > |t —1| + 2t
-t =1thoa BPT

sSlkt<4

t>1 t>1
-t>1tadugc V30t +1>3t-1< ) =
30t+1>9t° -6t +1 t° -4t <0

- t <1 ta duogc

t<-1
-1<t<1 — -1<t<1
N3t +1>t+le -1V ) c>—1§t<—1v )

t>— |30t+1>t“+2t+1 30 t°—28t<0

-1<t<1 -1
& —<t<-1v0<t<«l
0<t<28 30

Tong hop céac truong hop va didu kién t>0tacd 0<t<4 < 0<2 <4< x<2

(:)_—1St<—1v
30 {

Bai 11: Giai bat phuong trinh
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log2- x
a. 292" L x21092X _ 20 < b, 320ex _oxthos:3 _gy2 <

Giai:
a. bieu kién: x>0
BPT < 241005x | 200X _ 54 <
bat t=log, x = x=2".
Ta duge 4% +2%° _20<0.
pit y = 2% (y=1)
Taduoc y* +y—-20<0&-5< y<4,
Péi chiéu didu kiéntaco: 2% <422 <2 t? <lo -1<t<1
Do d6 —1<log, xﬁlc%ﬁ X<2
b. Diéu kién: x>0
Bién ddi 3%'°9:* — 2 x¥109:% _8x2 < (0« 99 % — 2 x1%926 _gx? < (0« 99X _ 2 %% _8x? <,
bat t=log, x = x=2".
9 3

t t
Ta dugc BPT: 9' —-2.6' —8.4' SO@(ZJ —z(EJ -8<0

t
bit u= (g} (u>0) taduoc:

t
u?-2u-8 < 0©—2§us4@—238) <4

log, 4

<t<log,4<log,x<log,4<=0<x<2 *
2 2

log; 4
T d6 tim dugc nghiém ctia BPT da cho la: S = (0; 2 ° }

Bai 12: Giai bt phuong trinh ! > ! =
2"-1 1-2"
Giai:
DPit y = 2*(y > 0), BPTtr¢ thanh:
! >L>0©L_L>0©i>0©£<y<g hay y >1
2y-1 1-y 2y-1 1-y 2y-1(@-vy) 2 3

Do 36 ta co:

Khi i< y<z<:>£<2“<g<:>2’1<2X’1<g<:>—1<x—1<logzg
2 3 2 3 3 3
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©0<X<|092§+1©0<X<|092%
Khi y>127>12'>2ox-1>0<x>1

Nghiém ctia bit phuong trinh 1a: 0 < x < log, % hay x >1

BAI TOAN 4: SUDUNG PHUONG PHAP PAT AN PHU - DANG 2
I. Phwong phap:
Phuong phap nay gibng nhu phurong trinh mil.

Il. Bai tap ap dung:

Bai 1: Giai bit phuong trinh 4* — 2% +4* <0

Giai:
Dit t =2 diéu kiént>0
Khi d6 bit phuong trinh c6 dang: t? —2t+4% <0.Taco: A'=1-4 <0

A'ZO 2 2
—4* = 4 =1 x=0
Do d6: (2) < h & 1-4 0<:> @{ < x=0

 2a
Vay bét phuong trinh ¢6 nghiém duy nhat x = 0.

Bai 2: Giai bat phuong trinh 9% —2(x+5).3" +9(2x+1)>0

Giai:
Pit t = 3" diéu kiént > 0. khi d6 bat phwong trinh twong duong véi:

f(t)=t>—2(x+5)t+9(2x+1)>0.Tacd A'=(x+5)" ~9(2x+1)=(x—4)’.

Do d6 f(t)=0c6 2 nghiém t =9 hodct =2x + 1
Do d¢ bét phuong trinh ¢6 dang: (t—9)(t—2x-1)20

< < f—

t—-9<0 3*<9 X<2 0<x<1

[ (t=9>0 3>9 [(x>2
t—2x-1>0 3* > 2x +1Bemouli X<0vx>1 {xzz
=

Vay bét phuong trinh ¢6 nghiém x >2 hodc 0<x <1

BAI TOAN 5: SUDUNG PHUONG PHAP PAT AN PHU - DANG 3

I. Phwong phap:
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Str dung 2 4n phuy cho 2 biéu thirc mii trong bt phuong trinh va khéo Iéo bién ddi bat phuong trinh thanh
phuong trinh tich, khi d6 luu y:

{A>0 {A>0
B>0 B<0
va AB<0<

A<0 A<O0
B<0 B>0

AB>0&

Il. Bai tap ap dung:

Bai 1: Giai bat phuong trinh 6* + 22 > 4,3* 4 2%

Giai:
Viét lai bt phuong trinh dudi dang: 2°.3* +4.2* —4.3* =2 >0

X

u=3" _, .
bat { " dicu kiénu,v > 0. khi d6 bat phuong trinh c6 dang:
V=

uw+4v—4u—-v? >0 (u-v)(v-4)=>0

N—

[(u-v>0 =2 [(x
v—4>0 2" >4 X

< < ~

u-v<0 <2 X
v-4<0 22X <4 X

v Vv

IA
N O N O

IA

Vay bét phuong trinh ¢6 nghiém x >2 hodc x <0

Bai 2: Giai bat phuong trinh 2° ++/2x+1 < /27! 4+ 4x +2

Giai:

Diéu kién: 2x+1>0< x> —%

Viét lai bét phuong trinh dudi dang: 2* +v2x+1 < /2.2 +2(2x+1)
u=2" - . 2 . g e
bat { diéu kién u >0 va v > 0. Khi d6 bat phuong trinh dugc bién doi vé dang:

u+v<vau’+2v? < (u +v)2 <(2u2+2v2)c>(u—v)2 >0

SUEVES 28 #2x+1
r 3 X 2X 2X
Ta xét phuong trinh: 2" =4/2x+1 < 27 =2x+1< »

Vay bat phuong trinh c6 nghiém x e [—%;Jrooj/{o;%}

Bai 3: Giai bat phuong trinh +/5* —1+5* —3> (572 _ 0 5 116 6 nghiém 1a
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Gi‘{li: ,
Viet lai bat phuong trinh dudi dang:
V5 —1+5 —3>+/2.5%-10.5"! +16

o5 —1+5-3> \/2(5X —3)2 +2(5°-1)

u=+v5"-1>0

v=5*-3

Diéu kién: 5*-1>0< x>0. Pat { . Bat phuong trinh duoc bién ddi vé dang:

u+v=>0 u+v=0
U+v>+2u°+2v° < 2y o, , ©U=vea/5-1=5-3
(u+v) >2U° +2v (u—v) <0
5 -3>0 5 >3
& <9, = x=1
\/5*-1=5-3 5 -75"+10=0

Vay bét phuong trinh ¢6 nghiém x = 1.

BAI TOAN 6: SU DUNG TiNH PON PIEU PE GIAI BAT PHUONG TRINH MU

Bai 1: Giai bat phuong trinh: 2* +3* +5* > 38 (1)

Giai:
bat f(x) = VT(1), cb f(x) xac dinh va lién tuc v4i moi x € R co:
f'(x) =2"IN2+3*In3+5"In5 > 0 v4i moi x € R nén f(x) ddng bién trén (*).Do
) X>2
do(1)<:>f(x)2f(2)<:>{ S xX22
xeR

Vay bét phuong trinh ¢6 nghiém: x > 2.

Bai 2: Giai bat phuong trinh: 1+2.2* +3.3" <6* (1)

Giai:
1

. 1 X X 1 X )
Taco.(l)c)(gj +2.(§j +3.[§J <1l (2) (do6">0VxeR)

bat f(x) = VT(2), cb f(x) xac dinh, lién tuc véi moi X € R ¢0:

f(x)= 1 In£+2. 1 In£+3. 1 In£<OVXGRnénf(x)nghichbiéntrénR,dodé
6 6 3 3 2 2

() < (2) < F(x) < f(1)©{§<;©x<l

Vay bét phuong trinh ¢6 nghiém: x <1.
Mat khac: f(2)=1nén (1) & f(x)< f(2) & x<2
Vay tap nghiém cua bpt 1a x < 2

Bai 3: Giai bat phuong trinh: 3* + 4* > 5*

Giai:
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Ta chia hai vé cuia bat phuong trinh cho5* ta duoc: BPT < (g} + (%j >1
e o 3)" (4Y
Xeét ham so: f(x) = (Ej + (EJ (TXb:D=R)

f'(x)= 3 An 3 + 4 An 4 <0 ¥xeR

5 5) \5 5
Suy ra ham s f(x) nghich bién trén R d thi ham s6 f(x) chi cit duong thing y =1 tai 1 diém c6 toa do (2,1).
Vaydé f(x)>1thix<2

Nghiém ctia bat phuong trinh 1a: x < 2

BAI TOAN 7: SUDUNG PHUONG PHAP PHAN KHOANG

Bai 1: Giai h¢ thire 3 +(x* -4)3 7 =1 (1)

Giai:

- V6i x| > 2thi X*~ 4> 0 vax - 2> 0. Do d6 3** >3° =1(vi ham ddng bién)

nén VT(1) > 1 = VP(1). Bit phuong trinh khéng c6 nghiém trong khoang trén

- V6i [X| < 2thi x*~ 4 < 0 va x — 2 < 0. Do d6 3~ <3° =1(vi ham ddng bién)

va (X2 - 4) 32 <0 nén VT(1) < 1 = VP(1). Bit phuong trinh khéng c6 nghiém trong khoang trén

- Véi x = 2 thay vao thoa mén.
Vay bat phuong trinh ¢6 nghiém duy nhat x = 2.

Bai 2: Gidi bit phuong trinh (¥x+1) +¥x2 121 (1)

Loi giai:
N Y " 5 4 N
- V6ix<0thi ¥x <0 ma 21 >0 nén (%& +1) <1 3x2' <0. Do d6 VT(1) < 1. Vay bat phuong trinh
khong cé nghiém trong khoang trén
- Véix>0thi ¥x >0 ma 27 >0 nén (% +1f =1 ¥x2** >0. Do d6 VT(1)> 1
Vay bét phuong trinh ¢6 nghiém x > 0.

2t +6x-11
AR N

Bai 3: (DHDB - 2004) Giai BPT :
X —

4

Giai:

2t 4+ 2x-3

- >
X—2

. 2X—l 2 _
-Véix<lthl{ X 3<0suyra x <1 thoa BPT

BPT < 0

X—2<0
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- Vi x = 1 khong thoa BPT

x—1 _
-Voi 1< x <2 thi {2 2+2())( 3>0 suy ra 1< x < 2khong théa BPT
X—2<

x—1 _
-Voi X > 2 thi 27X 3>0suyrax>2th6aBPT
X—2>0

Két luan: nghiém 1a x <1, x > 2

CAC BAT PHUONG TRINH MU PUQC GIAI BANG NHIEU CACH
I. PAT VAN PE :

Nhu vay thong qua cac bai toan trén, ching ta d4 biét dugc cac phuong phap co ban dé giai bat phuong trinh
mii va théng qua céc vi du minh hoa ching ta ciing c6 thé thay ngay mot diéu rang, mot bat phuwong trinh ¢6 thé
duogc thue hién bang nhiéu phuwong phap khac nhau. Trong muc ndy s& minh hoa nhiing vi du duoc giai bing
nhiéu phuong phép khac nhau v6i muc dich co ban 1a:

+ Gilp c&c em hoc sinh d4 tiép nhan day du kién thirc toan THPT tré nén linh hoat trong viéc lwa chon phuong
phép giai.

+ Gilip cac em hoc sinh 16p 10 va 11 lra chon dugc phwong phéap ph hop véi kién thirc cia minh.

Il. Bai tap ap dung:

Bai 1: Tim m duong dé bat phuong trinh sau ¢ nghiém:

(2 N \/§)XZ+2xm+m2+m+l N (2 _\/§)x2+2xm+m2+m1 <84 4\/§

Giai:

Nhan xét ring: (2++/3).(2-+/3) =

Nén néu dat u =(2++3 )2 didu kién u >1
1

. 2 +2|x-mq+m?+m o . A
Thi (2—\/5) == . Khi d6 bat phuong trinh cé dang:
u

(2+\/§)u+2+u\@§4(2+\/§)c>u2—4u+1£0
c>2—\/_<u<2+\/_©(2 \/_)XZWm+m2+m£2+\/§<:>x2+2|x—m|+m2+ms1(l)

Ta c6 thé lya chon 1 trong 2 cach giai sau:
Céach 1: Sir dung phuong phap dat an phu.

Dit t = x —m, bt phuong trinh ¢6 dang: t* + 2(|t| + mt)+ 2m*+m-1<0 (2
+V6it>0 thi (2) = f(t)=t*+2(m+1)t+2m* +m-1<0 (3)
Vay (2) c¢6 nghiém <« (3) ¢6 it nhat 1 nghiém t >0
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f(t) = 0 c6 it nhat 1 nghiém t>0 (0<t, <t, hodc t, <0<t,)

_ -1<m<2
A'>0 (m+1)2—2m2—m+120 mzi
af (0)>0 |{2m*+m-1>0 2 1
& & = m<-1 < -1<m<-—
S -m-1>0 2
520 m<-1
2m*+m-1<0
af(Q<o L —1§m§%
+V6i t<0 thi (2) < g(t) =t*+2(m-1)t+2m*+m-1<0 (3)
Vay (2) c¢6 nghiém <« (3) ¢6 it nhat 1 nghiémt <0
h trinh g(t) = 0 ¢ it nhit (1) nghiém t <0 b=t <0
= uong tri = | a ngnicm (=
p g g ghie t <0<t
r _ - [(-1<m<2
' -1) - - >
A'>0 (m-1)"-2m’-m+1>0 m>1
ag(0)>0 2m* +m-1>0 ) 1
& & & & -1<m<—
S -m-1<0 m<1 2
—<0
2 2m*+m-1>0 —1<m<£
1ag(0)<0 L - )

Vay bit phuong trinh ¢d nghiém khi 0 <m < %

Céch 2: Str dung phuong phap dit an phu

bat t= |X— m|, diéu kién t > 0. Bat phuong trinh ¢d dang: h(t) =t*> + 2t + 2mx+m—-1<0 (4)
Vay bit phuong trinh ¢6 nghiém < minh(t) <0(t>0) (5)

Nhan xét rang h(t) 1a 1 Parabol ¢6 dinht= — 1 <0, do d6 minh(t) =h(0)(t > 0).

Do d6: (5) < 2m*+m-1<0< -1<m S%.Véy bat phuong trinh ¢6 nghiém khi 0 < m S%

Bai tap tong hop tu gii

Bai 1: Giai cac bat phuong trinh sau

a. (PHDB - B 2008) 222 _16.2 1 _2<0
Ps: 1-/3<x<1++/3

b. (PHDB - B 2008) 3> —2*" —5.6* <0

Ds: xﬁlogzE
32

c. 2% gkt 400
Ps: -10<x<8
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X _ ox+2
d. (PHSPHN - B 2001) 23—; <1
Ps: 0<x<log, 3
2
x—3

e. (PHGTVT - 1998) (10 +3)** <(v10 -3)*

—3<x<—\/§
Ps:
1<x<\/§

Email: Loinguyenl1310@gmail.com

f. (PHY TB — 2001)v—-3X* —5X + 2 + 2X > 3*.2x+/-3X* —=5x + 2 + (2x)2 3"

Ps: —1<x§1
3

Bai 2: Giai céc bat phuong trinh sau

)(2 Iogz(xfl)
1jlog§{log;[2+2 +3

a. (PHTCKT - 2001) (5
bs: —1+2J7_3 cy< —1+2\/217

b. (PHXD - 2001) x* —8e** > x(x’e*" -8)
Ps: x< -2
c. (PHY -1999) 2.2 +3.3* > 6" -1
Ps: x<2
x-1

d. (V5 + 2)*1 > (V5 -2)

-2<x<-1
Ps:
Xx>1

Bai 3: Giai cac bat phuong trinh sau
a 4x2 43 x+3"% <23 x? 1 2x 16

C. 9 x2—2x—1_7.3x/x2—2x—x—1 < 2

Ds:

d. (PHDHN - 1997) —/2 <x<-1vy2<x<3
Bai 4: Giai cac bat phuong trinh sau

a. 8.3 1 g¥t > g
C. 2Iog2x.3log2(x—1).5log2(x—2) >12

e. 252x—x2+1 +92x—x2+1 234.152x—x2

>1

e. V2-5x—3x% 4+ 2x > 2x.3%4/2-5x —3x? + 4x>.3"

log (x-1)(2x-1)
b. (012)%+* > {—5*3/1

d. 4x2 +x2°" 4+3.2° > x2.2° +8x+12
f 6.9 _13.6% " +6.4% <0

-1 1 -1
b. 9.4% +5.6 X <4.9%
log, Iogz(sz""@13 ¥_3x+log, 9)

d.5 ° <1

2(x-1)

f.4x_221 g8 3 552
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Bai 5: Giai cac bat phuong trinh sau

a 37 +(x2-4)32 21 b. 3% ~8.3"/" 9,97 5 0
c. 5o f 4 x0x <10 d. 374+ (x? —4)3*2 21
e. 3 — 27 122 <0 f. 16'°%* >4 43.x'%%*
Bai 6: Giai cac bat phuwong trinh sau
24x 2 X% 4+x 2xr3
a (VB+1) 12 <351 b. 221 — 21[%} +220
C. 6'09§X +X|096X £12 d Xlogzx+4 S32
e. 4 -16" <2.log,8 f. (x2 +x+1)X <1
Ds:
a Xx<0vx>1
f. x<-1

Bai 7: Giai cac bat phuong trinh sau

a. 3 2% _122 <
Ps: x>0
2 g+1
b. (PHYD HCM - 2001) @j + 3@) >12

Ps: x>-1
c. (HPCCC - 2000) (3++5 )2 +(3-5 )2 _ e <

x—2 X
6. &3 >1+(3j
32" 3

Ds: 0<X<Iogzl
33

e. 4x% +x3 43"V < 2x2.3% L 2% 46
bs: 0£x<I09322vx>g

Bai 8: Giai cic bat phuong trinh sau

a. 6.9 -13.67 +6.47* <0 b. 4% <32V 4+ 47

c. (PHBCVT - 1998) 3! 2% —12§ <0 d 2.2 +3.3>6"-1

e. 2X<3§ +1 f. (\/5 +2)** 2(\@_2)%
Ds:

a. —%<x<1 b. 0<x<4 c. x>0 d x<2

e. x<2 f.x>1

Bai 9: Giai cac bat phuong trinh sau
a 2t + 2 <3+ 3
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Ps: x>2

x=|x-|

b. (PHBK - 1997) 3% > @J
Ps: x>2

c. (V2+1) > (/2 —1)ﬁ
~1-5 ~1++5
> <X<

2

d 25+ 251 425 <3 -3 4 37
Ds: x>2
e. 279237 51D
Ps: x<-1lvx=4
Bai 9: Giai cac bat phuong trinh sau
a L 1

' 3\/m 3x+2
Ds: x<-6vx=>10

b (X 2)2x —7x 1

Ps: vxX>1

Ds: 2<x<3vx>%

¢ 1<3" <
bs: (-1,2)\{0;1}
d. 22X71+22X73 _22X75 >277X +257X _237X

Ps: x>§
3

BAT PHUONG TRINH MU CHUA THAM SO

Bai 1: Xéc dinh m dé bat phuong trinh: m.4* —2(m +1)2* —m+5< 0 nghiém ding véi Vx <0
Bai 2: Cho bét phuong trinh: m.9* %2 — 62 116(1-m)4" > <0 (1)

a. Xac dinh m dé moi nghiém cta (1) thoa méan bit phuong trinh 1< x <2 (2)
b. Xac dinh m dé moi nghlem cua (2) déu 1a nghiém cua (1).
Bai 3: Xac dinh céac gia tri cia m dé bat phuong trinh:

92" —2(m—1)6%"~ +(m+1)4%"~ > 0 nghiém dang v6i moi x thoa mén diéu kién |x| > %

Bai 4: Cho bat phuong trinh: (m—1)4* + 2 +m+1> 0

a. Giai bat phuong trinh khi m = - 1.
b. Tim m dé bat phuong trinh nghiém ding vdi moi x.
Bai 5: Cho bét phuong trinh: 4" —m(2* +1)> 0
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16
a. Giai bat phuong trinh khi™ =75

b. Tim m dé bt phuong trinh nghi¢m ding véi moi x.
Bai 6: Xac dinh m dé bat phuong trinh:

a. m.4* +(m-1)2"** + m—1> 0 nghiém dung v&i Vx.
b. 4 —m.2* + m+3 <0 c6 nghiém.

c. m.9% —(2m+1)6* + m.4* < 0 nghi¢m dting véi Vx e [0; 1]
2 1

Bai 7: Cho bét phuong trinh: ﬁx +(1jx 12 (1)
3 3
a. Giai bat phuong trinh (1)
b. Xac dinh m dé moi nghiém cua (1) ciling 1& nghiém ctia bat phuong trinh:
2x* +(m+2)x+2-3m<0

Bai 8: (QGHN - 1997) Giai va bién luan bt phuong trinh x"**®*) > (ax)’
HD:
Diéukiégna>0,a # 1, x> 0.

< (1+log, x)log, x <4(1+log, x) < (log, x+1)(log, x—4) <0
V6i0 < a <1. Lay logarit co s6 a hai vé PT

1
< -1<log, x<4<a*<x<=
a

V6i a>1, Bién doi nhu trén v6i chu ¥ co s > 1 ta duge (log, x+1)(log, x—4)>0

log, x<-1 0<x£i

a.
>4

CHU BE III: BAT PHUONG TRINH LOGARIT
BAI TOAN 1: SUDUNG PHUONG PHAP BIEN POI TUONG PUONG
I. Phwong phap:
Dé chuyén an s6 khoi loga ngudi ta co thé mii hod theo cing 1 co sb ca 2 vé bat phuong trinh. Ching ta heu y

cac phép bién ddi co ban sau:
Dang 1: Véi bat phwong trinh: log, f (x)<log, g(x)

a>1 O<a=l

- {0<f(x)<g(x)c> f(x)>0

O<a<l1l g(x)>0
_{f(x)>g(x) (a—l)[f (x)—g(x)]<0

Dang 2: Véi bat phwong trinh:
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a>1

0< f

log, f(x)<b
9. f(x)<b e O<a<1

Dang 3: Véi bat phwrong t1:|nh.

a>1
{f (x)>a"
O<axl
{0< f(x)<a®

log, f (x)>b<

Il. Bai tap ap dung:

Loai 1: Khi co so a 1a mot hing s6 dwong

Bai 1: (PHDB - 2002) Giai bét phuong trinh: log, (4* +4) > log, (2% —3.2%)

2 2

Giai:
Bét phuong trinh log, (4% +4) > log, (2 -3.2")

2 2

22 3.2 >0 .
& S 4 +4<24°-32° (vi 4°+4>0)

4% 44 <27 3%
2" <—1(loai)

-32"-4>0 S X=>2
2X>4

Bai 2: (PHDB - 2004) Giai bat phwong trinh log . [Iog2 (x +/2%% - x)} < 0.

R
Giai:

log (X+M) >0
T

1' 2_
= X+v2X X>0c>x+\/2x2—x>2c>\/2x2—x>2—x
X+v2x2 =x>2

=S Iogz(x+\/2x2 —x) >1
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2—-x<0 2—-x>0 X>2 X<2
= v =N v
2X° —x>0 |2X° —=x> X’ —4x+4 X<0vXx>2 [x>+3x—-4>0

Xx<2 X< -4
S X>2vV
X<—-4vx>1 Xx>1
. .z . X2 + X
Bai 3: (PH - B 2008) Giai bat phuong trinh log,, | log, 2 <0
' X+
Giai:
X + X x> + X
2 4 x log, 2 >0 2 4 x 2 >0
BPT < log,, | log, <0 X+ < log, >lod Xt
' X+4 X + X x+4 X® + X
log, >1 >6
X+4 X+4

2 —
o X +X>6©(X+3)(X 8)
X+4 X+4

&S 4<Xx<-3vXx>8

2_
Bai 4: (DH — D 2008) Giéi bt phuong trinh log, X225
2
Giai:
2
2 gy 4o ﬂ>o O<x<lvx>2
BPT©|091¢20© X = X2—4X+2
3 X X* —3X +2 — =<0
— <1 X
X
- 0:X<1VX>2© O<x<lvXx>2 - 2_J2 <x<1
X -ax+2 g (x<0)v(2—\/§§x§2+\/§) 2<x<2++/2
X
- e q K < 2 2X
Bai 5: Giai bat phuong trinh: _[log? 1—x —4<45.
“\4-x
2
Giai:
log? —-2X _4>0 |-3<log, -2 <-2(1)
5 4-X > 4-x
Bpt< o =
log? <9 2<log, <3(2)
27 2
2 3X_820 8 16
Gidi(1): (1) @ 4<—X <8l 47X S8y
4—X 5x—-16 3 5
<0
4—-x
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1 2x 1 o0 4 4
Gidi 2): Q)<L <t ol 47X L2y 2
8 4-x 4 9x—-4 17 9
<0
4—X

Giai:

< Xe(=7;,-5) U (1+x)

X>—7

s .. |X*+4x-5>0 X € (—0;-5) U (1; +0)
bicu kién: &
X+7>0

2

BPT < log, (x* +4x—5) > -2log, L? < log, (X* +4x—5) > log, (X +7)
X+

<:>x2+4x—5>x2+14x+49c>x<_?27

Két hop diéu kién: BPT c6 nghiém: X e (—7;_727)

Bai 7: Giai bat phuong trinh: log, (x+1) < log, (2 - X)

3

Giai:
bicu kién: -1 < x < 2

BPT < log, (x+1) <log,(2 - x) < —log,(x+1) <log,(2 - X) < log, ﬁ <log,(2-x)
= +

3

X+1>0 Xx>-1
~ 1-5 145
f— 1 S 9% —x-1 = <X<
——<2-X — =<0 2 2
X+1 X+1

Loai 2: Khi co sb a chira tham s6

Bai 1: (PH — B 2002) Giai BPT log, (Iogs (9 —72)) <1

Giai:
O<x<l1 x>1

Bét phwong trinh log, (Iogs (9" - 72)) <1< <logy (9" ~72) > 0v<log, (9 -72)>0
log, (9" —72) 2 x |log, (9" -72) < x
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x>1 x>1
O0<x<l1 O0<x<l1
= ) vi9 ' -72>1 & V{3 > 642
log, (9" - 72) > X 9" -72>3
9" -72<3" 9" -3"-72<0
O0<x<l1 x>1
= v < log, (6v2)<x<2
{3X£—8v3xz9 {6ﬁs3*s9 9 (642)
Chay:
Dé khong phai xét hai truong hop ta lam nhu sau
Xx>0,x=1
Diéu kién {9* -72>0 &9 -72>1< x> log, 73 (*)

log, (9" -72) >0
Vi x > log, 73> 1 nén bt phuong trinh < log, (9X —72) <X 9 -3 -72<0...< x<2
Két hop voi diéu kién (*) ta duoc log, 73 < x < 2

Bai 2: (PHDB - 2004) Giai BPT log, x > log, 3

Giai:

Xx>0,x#1 Xx>0,x#1 Xx>0,x#1
BPT < jt=log, x < <t=log,x < qt=1log, X

2 —
t>1 t—1>0 1<t<Ovt>1
t t
Xx>0,x#1 1
&S —<X<1lvx>3
-1<log, x<0vlog,x>1 3
Bai 3: Gidi bét phuong trinh log, (3x—1) > log, (x* +1)
G!fli:
Bat phuong trinh tuong duong véi:
i ) My >1 {x>1
X >
, x> —3x+2<0 l<x<2 lex<?
3Xx—=1>x"+1 O<x<1
< [0<x<1 < S
O<x<l1 1 —<x<l1
X 3x=1>0 X>— 3
0<3x-1<x“+1 X 3
- | X -3x+2>0 Xx>2vx<l

Vay bét phuong trinh ¢6 nghiém x e (%;2) \{1}

Bai 4: Giai bét phuong trinh log, (5x* —8x+3)>2

Giai:
Céch 1: Bat phuong trinh twong dwong voi:
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_ Xx>1

x>1 4x* —8x+3>0 3

x> —8x+3>
5x% —8X +3 > X x>
< |0<x<l =
O<x<1 , 3
, , 5x*—-8x+3>0 §<X<—

0<5x* —8x+3< X , 5

- 4x--8x+3<0

Vay bat phuong trinh ¢6 nghiém x e (%gj u(g;Jrooj

Céch 2: Bét phuong trinh tuong duong véi: log, (5x° —8x+3) > log, X’

O<x=1
5x2 —8x+3>0 X>§
= o
X°>0 1 3
Zex<>
(x—lﬂﬁx2—8x+3—x2}<0 2 S

Vay bat phuong trinh ¢6 nghiém x e (%gj u(g;Jrooj

Bai 5: Giai bt phuong trinh: log ;> 5 2<l0g,2 (@)

Loi giai:

X+22>0

x>0 x>0

Piéu kién: {x+1>0 = 1 (*).
X # =

Ix+2-Jx>0#1 4
VX+1>0,#1

BPT (1) <

< log, (vVx+2 —\/§) >log, vx+1

1 1
<
Iogz(\/x+2—\&) log, Vx+1

< log,(Wx+2 —~/x)—log, Vx +1>0 < Iogz—Mzo

Ix+1
@(2_1)[—“;%‘5;_1}0@ “X+2:/g XHL S 0 VX2 - X =X 1130

1-x>0

S X+22X+X+1+2x(x+1) = 1-x>2{X(x+]1) < )
@1-x)" >4x(x+1)

Xx<1

x<1 3-23 —3+23
@{ S 9-3-23 3+23 ¢ <x<
3

3X> +6x-1<0 <x< 3 3 3
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Két hop vai (*) ta duge (1) 6 nghiém 0 < x < #

Bai 6: Giai bat phuong trinh: log,; ,(3-X)>1 (1)

Loi giai:

. 3- 0 O0<x<3
Pidu kién: { x> { ()

X(3-x) > 0,217 |x2 =3x+1%0
BPT (1) & 1-log,, ,,(3-x) <0

< log, ;) X(3-x)~log,, ,,(3—-x%) <0
<109,y X <0 [xB-X) —1](x-1) < 0 < (x* =3+1)(x-1) >0

Q[X_3_2\/§j[x_3+2\/§j(x_l)>0c> 3_2\@ <X<lvx> 3+5

2
Véy(l)cénghiéms_z\/g<X<1v3+2\/g<x<3.
Bai 7: Giai cac bat phuong trinh:
a. log, 3<log, 3 b. log,, (X* —=5x+6) <1
3
Giai:
x>0
a. Diéu kién: {x =1
X#3
BPT<:>1<1c>1<1c>1—1<0
log, X Iogsi log, x log,x-1 log,x log,x—-1
3

o -1
log, x(log, x —1)
TH1: log, x <0< x<1 kéthop PK: 0<x<1
TH2: log, x>0 x>3
Vay tap nghiém ctia BPT: x € (0;1) U (3; + )
X<2

b. Diéu kién: x —5x+6>0©{ >0
X>3

<0< log, x(log, x—1) >0« log, x<0vlog, x >1

TH 1: Néu 2x > 1< x >% bat phuong trinh d4 cho:

< log,, (X* —5x+6) < log,, 2x
S X -EX+6<2X = XP—TXx+6<0<=1<x<6

Vay trong truong hop ndy,nghiém ciia bat phuong trinh [:1< x < 2v3< x < 6
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. . x<1
TH 2: Néu0<2x<1<:>0<x<% ,bat phuong trinh d cho x2—5x+6>2x<:>x2—7x+6>0<:{ 6
X >

Vay trong truong hop ndy nghiém cua bat phuwong trinh [a: 0 < x < %

Két hop hai truong hop ta co 0<x<%v1<x<2vx<6

Bai 8: (DHAG - 2001) Giai bat phuong trinh: log , 2x >1

Giai:
Bat phuong trinh

) ) -1<x<0v0<x<l
{X >1 {0<X <1 {X<—1VX>1
= \Y =

2x> x> |0<2x< X?

X<0vx>2

Slax<?2

Bai 9: Tim a dé bat phuong trinh sau ¢6 nghiém: log, vx* +1 > log, (ax + a)

3 3

Gigii:
biéu kién: ax+a>0
Bpt tuong duong x* +1 < a(x+1)

2

: N , VX +1
Néu a>0 thix+1>0.Taco * <a
Xx+1
2
. . , XS+
Néu a<0 thi x+1<0.Tacd * >a
Xx+1
, 21
Xéthamso y = Vol X # -1
X+1
y = x-1 o x=1
(x+1)>Vx* +1
X | - -1 1 + oo
y’ - l - 0 4
+ o0 1

-1
y \
o0
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V2
Vay bét phuong trinh ¢6 nghiém < 2
a<-1
BAI TOAN 2: SU DUNG CAC PHEP BIEN POI LOGARIT
I. Phwong phap:

Il. Bai tap ap dung:

Email: Loinguyenl1310@gmail.com

Bai 1: Giai bt phuong trinh 21g| 5(x—1) | >1g(5-x)+1

Giai:
s .. |X=1>0
biéu kién: <1l<x<5 (%)
5-x>0

Bién ddi trong duong bt phuong trinh vé dang:
lg|5(x~1)" | > 19[20.(5-x)] = 5(x~1)° >10.(5-x)
X >96 X >3<3<x<5

Vay nghiém cila bat phuong trinh 14 3< x <5

o . log,(35-x°)
Bai 2: Giai bat phuong trinh ———~=>3
log(5-x)
Giai:
. O<a=l O<a=l
biéu kién: =
log, (5-x)=0 = |x=4
Bat phuong trinh twong duong vai: log, (35 - Xs) >3
[(5—x>1 {X2<4
X“—5x+6<0
35—x3>(5—x)3
= o<t 1 & |4<x<h &S 2<x<3
<b-x<
{ RPN P PO
| [0<35-x <(5-x) Z Ex+6>0

Vay bét phuong trinh ¢6 nghiém 2 < x < 3.

Bai 3: Giai bat phuong trinh %Iog1 x < log, (1+\3/x—1) (1)

3 3

Giai:
Piéu kién x > 0. Bién d6i bat phuong trinh vé dang:
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Ioglx/;>logl(1+\3/x—1)2© X > 1+ 3x —1 0otz >x>(1+§’/x—1)2
3 3

< x>1+ 2\3/x—1+(\3/x—1)2 & x—l—({’/x—l)2 —-23x-1>0(2)
Pit t =3/x-1—2% 5t > —1. Khi d6 bét phuong trinh (2) c6 dang:
-t —2t>0t(t —t-2)> 0 t(t+1)(t-2) > 025t (t-2) >0

t>2 |I¥x-1>2 [x-1>8 . [x>9

2= 2= <t
t<0 3x=1<0 Xx-1<0 O<x<l1
Vay bét phuong trinh ¢6 nghiém x > 9hodc0 < x <1.

Bai 4: Giai bat phuong trinh log, x +log, x +log,, x >11

Giai:
biéu kién: x > 0.
Pt < log, x+log,, x+log,, x>11

< log, x+%|ogsx+%|oggx>11©(1+%+%).loggx>ll

11 6
< =log, x>11<log, x>11.—
5 03 0, 11

< log, x> 6 < x> 3 < x>729

Bai 5: Giai bat phuong trinh log Jx +log, x +log,(3x*) > 3

3

Giai:
biéu kién: x > 0.
1

Pt < log , x?+log, , x*+log, 3+log, x* >3
32

1

c>%log3 x+illog3 X+1+4log, x> 3 < log, x—3log, x+4log, X > 2

2
< (1-3+4)log, x>2<«< 2.l0og, x>2 < log, x>1< x>3

Bai 6: (DHDB - 2007) Giai BPT log, +/2x’ —3x+1+%logz(x—l)2 z%

2

Giai:
A 1
bieu kién: X<EV x>1
(x-1)°

Pua vé —%Iog2 (x-1(2x-1) +%Iog2 (x —1)2 > % < log,

(x-D(2x-1)
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_1)? a2 _ “1\(— _
(X 1) >2<::>M>0<:>(X ( 3X+1)>0<:>ﬂ>0<:>l§x<%

(x-D2x-1) ~  (x-1@x-1) (x-D(@2x-1) 2x-1 " 3
) . x<£vx>1 1
Két hop diéu kién: 2 SI<x<=
1 1 3 2
—<X<—
3772

Bai 7: (DH — A 2007) Gidi b4t phuong trinh  21005(4x—3) +log, (2x+3) <2
3

Giai:
BPT tuong duong
3 3
3 X>— X>—
X>— 4 4
’ T x| (ax-9y?
log.(4x —3)2 —log. (2x+3) <2  |log,ox—2) <o |L8XZ9) 4
J5( ) 03 ( ) 03 2% +3 2%+ 3
3
3 3
=172 PN 4 <:>%<x§3

8x2-21x-9<0 —§§x£3

log, (x+1)* —log, (x +1)° g

Bai 8: Giai bat phuong trinh: - 0
X°—-3x—-4
Loi giai:
(x+1)°>0
A g ea 3 X>-1
biéu kién: {(x+1)° >0 @{ (™).
, X#4
X°—-3x—-4=0
BPT (1) < [2log,(x +1) —3log, (x +1)](x* =3x—4) >0
Xx=0 Xx#0
2log, ., 3-3log, ., 2
= 2 _ 3 (X+1)(X—4)>0c> gx+1 gx+1 (X+1)(X—4)>0
log,,2 log,,,3 log,, 2.10g,,,3
Xx=0
=
(log,,,9-1log,,, 8).10g, (x +1).log,(x +1).(x +1)(x —4) > 0
Xx#0 Xx=0
=

=
log,., % log, (x+1).log,(x +1).(x +1)(x—4) >0 log,., % log, (x+1).log,(x +1).(x +1)(x—4) >0

x#0

(X +1—1)(§—1).(2—1)(x +1-12).3-D(x+1-1).(x +1)(x—4) > 0
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Xx=0
SS9, S X(x+D)(x-4)>0< -1<x<0vx>14
X*(x+1)(x-4)>0

Két hop vai (*) ta duge (1) ¢6 nghiém —1< x<0v X > 4.
Chuy: q
D¢ tranh phuec tap ta cé thé lam nhu sau

o X —3x—4>0 khi x> 4

x* -3x-4<0 khi -1<x<4
Xét trén(4;+00) = BPT < log,,; 9-log,,, 8> 0 < Vx = BPT c6 nghiém S = (4;+x)

Xét trén(-1,4) = BPT < log,,,9-log, ;8 <0< log,,, % <0
- Xét trén(-1,0) = BPT < log, , % <0< vxe(-10)

- Xéttrén(0;4) = BPT < Iogx+1%< 0 < VN

2 3
Twong tw: Giai bat phuong trinh log, (x +1—) - |Ogg(x +1) >0
x> —5x—

HD:
Dicu kién x > -1
3log,(x+1)
log, 4 PN log,(x +1)

(Xx+1)(x-6) X—6

2log, (x +1) -

BPT < <0<=0<x<6b

Bai 9: Giai bat phuong trinh: log, v/x* —5x+6 +log, vx—2 > %Iog1 (x+3)

3 3

Giai:
biéu kién: x> 3
Phuong trinh d& cho tuong duong:

1 1 1 1 1 1
Elogg(x2 —5x+6)+§logs,l (x—2)>§logg,l (x+3) ©E|093(X2 —5x+6)—§logs(x—2)>—§Iogg(x+3)

& log, [ (x—2)(x—3)]>log, (x-2)-log, (x+3)
X—2

& log, [ (x-2)(x-3) ] > log, (—)

X+3

x < /10
x >+/10

Giao voi diéu kién, ta duoc nghiém cua phuong trinh d& cho la x > /10

X—2
X+3

< (x-2)(x-3)> ©x2—9>1<:>|:

Bai 10: Giai bt phuong trinh: (4log? x +1)log, 2 < %

Giai:
bicu kién: 0 < x =1
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Iog§x+1<1 2Iog§x—|ogzx+2<0

BPT < <
log,x 2 2log, x

& log, x <0, (Do 2log; x - log, x+2>0) < 0 < x<1
Pbi chiéu didu kién: BPT ¢ nghiém 0 < x <1

Bai 11: Giai bt phuong trinh /log2, x-+4log, vx <4—log,, x*

Giai:
4—log,, x* >0
\/Iogé5 x+4log, Vx <4-log,, x* < log?, x+ 4log, \/x >0

logs ; x+4log, vx <(4-log, x“)2

4—log, x>0 o<l 8 .
<log, X< — z

log2 x +2log, x>0 92 5 1<x< 25
< <2 < 1

log2 x + 2log, x <16 —8log, x + log? x log, x < 0<x<t
x>0 x>0 4

8
Tap nghiém cta bat phuong trinh 12 S =[1;251U (0;%]

BAI TOAN 3: SUDUNG PHUONG PHAP PAT AN PHU - DANG 1
I. Phwong phap:

Muc dich chinh cua phuong phap nay la chuyén,céc bai toan d4 cho vé bat phuong trinh dai sé quen biét dic
biét 1a cac bat phuong trinh bac 2 hoéc cac hé bat phuong trinh.

Il. Bai tap ap dung:

Bai 1: (DH — B 2006) Giai BPT log, (4" +144) - 4log, 2 <1+ log, (2 +1)

Giai:
Bién d6i BPT
4* +144 4" +144
Iog{ - j<|ogs(5.2”+5)<:> I6 <522 45

< 4-20.2+64<0
Pt t =25 >0
St?-20t+64<0= (t-4)(t-16)< 0 = 4<t<16 = 2<x<4

Bai 2! (PHDB - 2007) Giai BPT (109, 8+10g,x")log, v2x >0

Giai:
bicu kién: x >0, x #1
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Pua vé 3log, 2+log, x=%+%log2 X c>§+2t =1+t (t =log, X)

<t2—t+6=0 @t:3vt:—2c>X=8vt=%

Bai: Giai bat phuong trinh: (log, 8 + log, x*)log, J2x >0

log, x+1>

1
>0 & 0<XS§.
log, x

(log, 8+log, x?)log,V2x >0 <
Xx>1

3
Bai 3: Giai bat phuong trinh log," (x) - log,* (%}+9Iog2 (gJ <4log,*(x)

2
2 X 2

Giai:
Piéu kién x > 0. Bién d6i bat phuong trinh vé dang:

3
log,* (x)—log, .’ (%} +9log, (%) <4log,.*(x)

< log,* (x)-| log, x* - log, 8]2 +9] log, 32 log, x* | < 4log,’ ()
& log,* (x)~[3log, x—3] +9[5-2log, x] < 4log,? (x)

biat t=log, X ta dugc:

t'—(3t-3) +9(5-2t) <4’ & t' ~13t* +36 <0 = 4 <t* <9

-3<t<-2 -3<log, x<-2 l<x<—
S <8
2<t<3 3<log, x<2

Vay nghiém cuia bat phuong trinh 13 x e (%Zj U(4;8)

Chuy:
Trong vi du trén cac em can Iuu y khi thuc hién cac phép bién ddi cho 2 toan tir:

o £ £ o ] 5]t

log,*(x) = {Iog;2 (x)} =[-log, (x)}2 =log,” (x)

2

Bai 4: Giai bat phuong trinh 2(log, x)* —5log, (9x)+3<0

Gigii:
biéu kién : x > 0.
Pt < 2(log, x)* —5(log, 9+log, x)+3<0
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< 2(log, X)* =5(2 +log, x) +3 < 0 < 2(log, x)* ~10-5log, x+3 <0
& 2(log, x)* —5log, x—7 <0

batt=log, x .
2 7 [ N >
Pt & 2t —5t—7<0c>—1<t<5c>—1<Iogsx<5©3 <X<32<:>§<X<32

Theo diéu kién x > 0.
,

Viy: Nghiém ctia BPT 14 : % <x<32

Bai 5: Giai bat phuong trinh \/Iog§ x —log, x* -3 >/5(log, X* —3)

Giai:
N x>0
bicu kién: ) )
log; x—log, x“-=3>0

Bat phuong trinh d4 cho twong dwong voi \/Iogﬁ x—log, X2 =3 >+/5(log, x—3) (1)
dat t =log, X
BPT (1)< Vt? —2t =3 >+/5(t—3) < /(t=3)(t +1) >/5(t-3)

t<-1
= {t>3

(t+1)(t —3) > 5(t - 3)°

t<-1 log, x<-1 0<x£l
= < 2
3<t<4 3<log,x<4

8<x<16

Vay BPT dé& cho c6 tap nghiém l1a: (0; %] U (8;16)

Bai 6: Giéi bt phuong trinh:  ,/logy(3%? + 4x +2) +1> log, (3x* + 4x + 2)

Giai:
BPT tuong duong v6i /109, (3X +4X + 2) +1> 2 log, (3x* + 4x +2)
DPitt = \/Iogg(sz +4x+2) (t=0).

BPT tré thanh: t +1> 2t* < 2t° —t—1<0©_71<t<1

X< — .
logy(3x* +4x+2) >0  [3x*+4x+2>1 «> 1 ?<X5—1
- | 2 2 < 2 5 9(:’ 3 & ¥
00, (3x° +4x+2) <1 AP +4x+2< . Sl
—<xx<1
3
3
Bai 7: Giai bat phuong trinh: log, x §|092V1+2X
log, 1+ 2x) log, X

Giai:
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L x>0
biéu kién: {
X#1
log, x < log, (1+2x)
log,(@+2x)  log, X
gt t=— 129X
log, (1+ 2x)

1 t?-1 t<-1
t<-& <0
t 0<t<1

log, x -
—=¢ <-l<log, x<—log,(1+2x) (vil+2x>1
log, (L+ 2x) g, 9, ( ) ( )

BPT <

ta duoc BPT

TH1L: t<{-1<

& X<

(:}2X2+X—1£0c>—1£X£E So sanh BPK ta ¢o : 0<X£i
1+ 2x 2 2

log, x
log, (1+ 2x)
Sl<x<l+2x < x>1

TH2: 0<t<1<0< <1< 0<log, x<log, 1+ 2x)

Tap nghiém cuia bat phuong trinh Ia: (0; %} U(L +o0)

Bai 8: Giai bét phuong trinh /logZ, x+4log, v <4 —log,, x*

Giai:
- >
4—log, x* >0 4 :ngx_o
log; x+2log, x>0
BPT « {log?, x +4log, v/x >0 o109 9
' , logZ x +2log, x <16 —8log, X + log? x
logs s X +4log, v/x < (4-log, x*) X>0
8 8
Oélogzxﬁg ~ 1<x<25
log, x < -2 O<x<i
x>0 4

8
Tap nghiém ciia bit phuong trinh 13 S =[1; 251U (0; %]

Bai 9: Giai bat phuong trinh: 2log, x —log, 125 <1

Giai:
Piéu kién :0< x 21 < 2log, x—3log, 5<0

bat t = log, x(t ¢0):>%= log, 5
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Bat phuong trinh thanh: 2t —%—1 <0

log, x < -1 log, x < log, 57"
Vay:

2_ —
¥<0c>t<—lv0<t<g

0<log x<§<:> log. 1< log. x< lo 3
5% 79 9 95 955 |1<x<5

Email: Loinguyenl1310@gmail.com

0<x<l
=

4

Bai 10: Giai bt phuong trinh: + > >3
log, 2x log, x
Giai:
x>0
Picukién {x#1 0<x = 1/2 val
1
X#=
2
bat t =log, x (t#0)
~3t* +5t +2 —1<t<—1 1.1
Ta dugc ————— >0 3 ... Suyratap nghiém la: | =;—=|U(L4).
t(L+t) 0<t<? 2'32

BAI TOAN 4: SUDUNG PHUONG PHAP PAT AN PHU - DANG 2

I. Phwong phap:

I1. VD minh hoa:

Bai 1: Giai bat phuong trinh log,” x—log, (8x).log, x+log, x* <0 (1)

Giai:
biéu kién x >0

Bién doi phuong trinh tvong dwong vé dang: log,” x—(3+1og, x)log, x+3log, X <0

Pit t =log, x khi d6 bt phuong trinh c6 dang: f (t)=t*—(3+log, x).t +3log, x <0 (2)

Taco: A=(3+log, x)2 —12log, x =(3-log, x)2 . Do d6 f(t)=0 c6 nghiém: {

t=3
t=log, X

Do d6 (2) trong duong véi: (t—3)(t-log, x) <0 < (log, x—3)(log, x—log, x) <0

[ (log, x—3>0 [ (log, x >3
log, x—1log, x<0 log, x <log, x

=
log, x-3<0 log, x <3
log, x—log, x>0 log, x> log, x

X > 27
x>1 {x>27

=
X <27 O<xxl1
O<xx1
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Vay bit phuong trinh ¢d nghiém 14 tap (0;1)u(27;+)

BAI TOAN 5: SUDUNG PHUONG PHAP PAT AN PHU - DANG 3

I. Phwong phap:

Str dung 2 4n phuy cho 2 biéu thirc mii trong bat phuong trinh va bién doi bat phuong trinh thanh bét phurong

trinh tich, khi d6 luu y:

AB>0<

[(A>0
B>0

A<0
B<0

Il. Bai tap ap dung:

va AB<0<

[(A>0
B<0

A<O0
B>0

Giai bat phuong trinh log, x.log, x < 2log, x —log,

X
4

Giai:

Diéu kién x > 0 (*)

Viét lai bat phuong trinh dudi dang: log, x.log, x—2log, x—log, x—2 <0

. ju= IOgs X - 2,1 X . .
bat . Khi d6 bat phuong trinh c6 dang:

v=log, X

w-2u-v-2<0&(u-1)(v-2)<0

[ (u-1>0
v—2<0

=
u-1<0
v—-2>0

log, x >1
log, x<2

log, x <1
log, x> 2

|l

{

X>3
Xx<4

X<3
X>4

—3<x<4

Vay bét phuong trinh ¢6 nghiém 3 < x < 4.

thoa mén (*)

BAI TOAN 6: SUDUNG PHUONG PHAP PANH GIA

I. Phwong phap:

Il. Bai tap ap dung:

Bai 1: Giai bit phuong trinh log, (\/x—z +4) < Iogs[

-
H

+ 8} (1)

Giai:
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s .. |X=220
biéu kién: Sx=22 (%)
Xx=1>0
Ta c6 nhan xét sau:

+) VX-2+4>24 < log, (Vx—2+4)>log,4=2<VT =2
2 2

X222 x-1>21sVx-1>21< ! <le ! +8<9
x-1 x-1
+) 1
<o +8(<log,9=2<VP<2
QS(m j gS
Do d6 bat phurong trinh ¢6 nghiém khi va chi khi:
VT =2 JXx=2=0
& &S x=2
VP =2 X =2
Vay bét phuong trinh ¢6 nghiém duy nhét x = 2.
. ez 1 1
Bai 2: Giai bat phuong trinh >
log, v2x* —3x+1 |09;(X+1)
5 3
Giai:
x>1 [-1<x<0
1
X<E 0<x<i
s .. |0<2x?=3x+1#1
biéu kién: < 9x#0 & 3
O<x+1#1 l<x<—
x;rsE 2
2 x>
-1<x=20 L 2

Taco: A=log, V2x* =3x+1>0 < V/2x* —3x+1<1

3

<:>2x2—3x+1<1©0<x<§

B=log, (x+1)>0 < x+1<1e x<0
3
Tir d6 ta c6 bang xét ddu sau: ,
+Voi-1<x<0; VT <0; VP > 0. Bat phuong trinh (1) sai
+V6i0 <x <1/2; VT >0; VP <0. Bit phuong trinh (1) dung
+V6il< x <3/2; VT >0; VP < 0. Bit phuong trinh (1) dang.
+Voix >3/1; VT <0; VP <0. Bat phuong trinh (1) twong dwong véi:

log, v2x* —3x+1<log, (x+1) < v2x* —3x+1>x+1>0

3 3

X+1>0 Xx>-1 -1<x<0
S , 1, o
2X —3x+1>(x+1) X*=5x>0 X>5
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Két hop vé6i truong hop dang xét ta duge x > 5
Vay bat phuong trinh c6 nghiém: [0;%) U (1; gj U (5; +oo)

PHUONG PHAP PHAN KHOANG

Bai 1: Giai (\/x2 —4x+3+1)|095g+£(\/8x—2x2 -6 +1) <0 (1)
X

Giai:
x>0 x>0

Diéu kién: {x? —4x+3>0 < {x<lvx>3< x=1x=3
8x—-2x*-6>0 1<x<3

- Véix =1 thi (1) < IogS%Jrlé 0o -1+1=0<0 (luon dang)

1
-Voix=3thi (1) Iogs§+££0c>§£5 3 @ﬂﬁl (loai)
5 3 5 125 5

Vay bét phuong trinh ¢6 nghiém 1a x = 1.

Bai 2: Giai bét phuong trinh: (2 X —7x +12)(3—1J < (\/14x 2% 24+ 2) log. 2

X X

Giai:
x>0,x=1
A ‘A 2 X= 3
bicu kién: < x* —7x+12>0 & 4
X =
—2x* +14x-24>0
- Vi x = 3 bit phuong trinh trg thanh bt dang thirc

2 2 1 2 2 - .
2l =-1|<2log,~=-=<log,===->33=2°>3" (sai
RPN T ST -
- V6i x = 4 bit phuong trinh trg thanh

2 2 1 1 -1 1

2l —-1|<2log,—= -—=<log, == —<-log, 2=——(dun

[4 j 944 5 942 5 J4 2( ung)
Vay bét phuong trinh d4 cho ¢6 nghiém 1a x = 4.

PHUONG PHAP TiNH PON PIEU CUA HAM SO

Bai 1: (NTA - 2000) Giai bt phuong trinh: log, (2" +1) +log,(4* +2) < 2 (1)

Giai:
bat f(x) = VT(1),c6 f(x) xac dinh,lién tuc véi moi x e R ¢0:
£(x) =—21n2 41In4 véimoi x <R

+
2*+)In2 (4 +2)In3
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\ . X <
nén f(x) dong bien trén (*).Do do: (1) < f(X) < f(0) < { < x<0
Xe

Vay bét phuong trinh ¢6 nghiém: x <0.

Bai 2: Giai bat phuong trinh: x(3log, x—2) > 9log, x -2

Giai:

Diéu kién: x >0

Bat phuong trinh < 3(x —3)log, x > 2(x —1)

Nhan thay x = 3 khong 1& nghiém ctia bat phuong trinh
TH1P%ux>3BPTc>§m%x>5—%
X

Xét ham sb:

><
H

f(x) = Iog2 x dong bién trén khoang (0 +oo) va g(x) = nghich bién trén khoang (3 +oo)

><
CA)

ma f(4)= 9(4)=3

. , F()>f(4)=3 A
Vé6i x> 4:Taco = Bpt c6 nghiém x > 4
g(x) <g(4)=3
. ()< f(4)=3 A
Voi x < 4:Taco = Bpt v0 nghiém
g(x)>9g(4)=3
x-1

TH2: Néu 0<x<3 BPTc>§Iogzx<—3
X

H

X—=

nghich bién trén khoang (0 3)
X—

f(x) = Iog2 x ddng bién trén khoang (0,+oo) va g(x) =

00

ma f(1)= g(1)=1
. f)>f@Q)=0 A
Voi x >1:Taco = Bpt v0 nghiém
9(x)<g(@) =0
f(x)<f@)=0 i
Véi x <1:Taco (00 < 1) }: Bpt cé nghiém 0 < x <1
9(x)>g(@)=0
i ) X>4
Vay Bpt co nghi¢m
O<x<l1
Tim gia tri 16n nhat cia tham s6 m sao cho bat phuong trinh: 1+|OgS(X2 +l)2 IogS(mX2 +4x+m) dugc
nghiém dung véi moi x e R.
Giai:
Diéu kién: mx® +4x+m > 0ding véi Vx e R

m>0
& ) Sm>2(1)
A=4-m"<0

1+log, (x* +1) 2 log (MX® +4x+m) < (5-m) x* - 4x+5-m > 0 dling véi Vx € R
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5-m>0 m<5
o= Pt , ©m£3(2)
A<0 -m°+10m-21<0

Tu (1), (2)=> bit phuong trinh ding véi Vx e R khi m=3
Bai tap tong hop twr gidi:
Bai 1: Giai cac bat phuong trinh sau:

a. 2.log%(x-1)> Iog{ﬁ}logl(x—l) . Jlog, (2x% +3x+2)+1> Iogz(zx2 +3x+2)
4 5

(o

o

3
c. log} x—Iogi(%J+9logz(i—§J<4logzl X . 2x+logz(x2 —4x+4)> 2—(x+1)|ogl(2—x)
2

2 2

2
€. (\/x2 ~4x+3 +l)|095§+£(\/8X—2X2 -6 +1)§ 0 (log, x)* > (Iog3 ,/x—%j
X

Ds:
e. (KTQD -2001) x=1
Bai 2: Giai cac bat phuong trinh sau:

=h

a.log, 2.l0g,, 2.10g, 4x >1 b. [1-9.log,” x >1—4log, x
8 8
log, (x-1)
c. log, x—log; x < log, x.log; x d —2——<0
2X—Xx*+8
o 6 >1+Iogz(x+2) ; Xx-5 g
2x+1 X log , (x—4)-1

Ps:
f. X=5VXE(4+\/§;+OO)

Bai 3: Giai cac bat phuong trinh sau:

a. EIogl(x—1)>logl(1—3\/2—x) b. log, (3" —1)log, S 1).3
X? +6x+9
C. Iog;(x—1)+log;(x+l)+Iog\@(S—x)<1 d. |09;W<—|092(X+1)

=h

€. Iog£(9“ +1)—2 > Iogl(SX*1 + 7)

2 2

Iog4(18—2X)Iog{18g2X}S—l

Ps:

fofet

Bai 4: Giai cac bat phuong trinh sau:
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N log, (x2 —9x+8)
log,(3-x)

/ 2X—3
c. ./lo <1
0s 1-x

<2

e. \flog, (3% + 4x+2)+1> log, (3x +4x+2)

Bai 5: Giai cac bat phuong trinh sau:
a. (4x2 —16x+7)log,(x—3)>0

c. log, x+log,, 8<4
1

1
. >
log, V2x* —3x+1  log, (x+1)
3 3

Ps:

e

c. (PHYTH - 2001) X e (o;%j U {2 2

Bai 6: Giai cac bat phuong trinh sau:

a. log,;vVx* =5x+6 +log, vx -2 >%Iogl(x+3)

3

C. (2+\/x2 ~7X +1ZIE—1J < (\/14x—2x2 ~24 + Z)IogX 2
X

X

e. 2logg(x—2)+log, (x—3) >%
8

Ps:
a. (GTVT -2000) x >+/10

Bai 7: Giai cac bat phuong trinh sau:

a. log, 2.1og, 2 >;
s log,x-6

c. log , (4XX__25j < %

e. log, [Iog2 (4 —6)] <1
Bai 8: Giai cac bat phuong trinh sau:

a. log, V2x’ —2x—l<%
x-5 -1
c.log ,—>—
*BX 3

b. XE(—Z;Z—\/E)

Email: Loinguyenl1310@gmail.com

b. log, Vx? +1<log,(-2x~-2)

o

=h

b. EIog4

d

=h

o

. 2x+log, (x? —4x+4)>2—(x+1)logl(2—x)

log, 2(2+log, x) >

3

2

1
log,, 2

i/;—%logz x>1

. log, x+1log, x <1+log, x.log, x

|log, x| —log, x—3<0

log, (x* —4x+11)" ~log,, (x* ~4+11)

\2 —5x —3x? -

. log, [Iog4(x2 —5)} >0
3

log

‘xz —4x‘+3

P X +[x-5

>0

. log, (x* ~6x+8)+2log, (x—4)<0

5

. log, [Iog9 (3" —9)] <1

log,, . (3-x)>1

. JJlog? x —4log, x+9 > 2log, x -3

1+Iog§x>1

1+log, X

>0
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2_
e. (DHKT — 1997) lg(x ~3x+2) >2
lgx+1g2

Ds:
o 3538 x<% e. VN f. log, (5x* ~18x_+16)>2
Bai 9: Giai cac bat phuong trinh sau:

a. (PHDB - D 2007) log, v2x* —3x +1+%Iogz(x—1)2 2%

2

Ds:1£X<1
3 2
2X+3
b. ®PHDB — A 2008) log, | log, —— [>0
3 X+1
Ds: x<-1
c. (PHY HN - 2001) log, (\/x2 +3-x° —1)+2Iog2 x<0
| 5-.53
X < 5
Ds:
5++/53
X >
L 2
d. (PHSP HCM - A 2000) \/Iogg (3X* +4x+2) +1> log, (3 + 4x+2)
—1§x<1
Ds: 3
-—<x<1
3

e. logy (x +3)* —log, [x—2|-log, 2 <1
3

Ps: (4,-3)u (-3,-) U (0;2) U (2;3)

f. Iogzig+ log, (X* + 4x +4) > —log, 3

Ps: x>2v x<-4
g. 2log,(4x—-3)+log, (2x+3) <2

3
D$§<x§3
4

h. log, s X+ 2log, ,; (x 1) +log, 6 <0
Ds: x>3
i. log,(v'x* —=5x+5+1)+log,(x* —=5x+7) <2
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5-J5 5445
\Y <
2 2

Ps: 1<x<

Bai 10: Giai cac bat phwong trinh sau:

31
a. log, | lo 2 —— |2
gZ|: 905( 16j:|

Ps: x> 2
b. log, (5X* —8x+3) > 2

Ps: £<x<§vx>§
2 5 2

¢. (PHY HN -1997) log,,64+log .16 >3

Ds: E<x<—v1<x<4

1

d. log, [3)()(:22) >1

Ps: 1<x<2

Bai 11: Giai cac bat phwong trinh sau:

Email: Loinguyenl1310@gmail.com

a. 5X+/6x> +x° —x* log, x > (x* =x)log, X +5+5v6 + X — X

5+ X
Ig>**
#<0
2% —3x+1

d. log, log. (vx* +1+x) > log, log, (Wx* +1-x)
2 5

f. [L+log, 2000| < 2

Ps:

a. X€(§;3}
2

e xe(o;%ju[z;oo) £ xe|0

a. (PHV - 1999) log TX j__l
1 1

c. —log . X2 —6)% <2+ log .+
2 9 ) 12 92 64
| 24 —2X — x?

e. 0925*X2T>1

16

Ps:

b. xe(-5,0)U(L3)

1
[ "3/2000

Bai 12: Giai cac bat phuong trinh sau:

c. log; x+log, X log; x(2—1log, x)
3 log, x

e. log, 2x < /log, 2x°

x—1 <1
log,(9-3")-3

g.

cxefiflonn ane(a)

j\J(zooo;Hn) g. €[2-log,10;2)

b. (2+/x* =7x +12)(E—1j < (V14x—2x* —24 +2)log, 2
X X

2x -1
d. lo log, ——<0
961092773

2

f. log, 2.l0g,, 2.l0og, 4x >1
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a. e[%;—l+\/§}u(l;2)u(2;3+ﬁ] b. x=4 C. xe{—g;g}
d. x & (4+) e. e (-31)u(34) f. xe(27%05)u(127)
Bai 13: Giai cac bat phuong trinh sau:
a. log, (2" -1)log, (2 - 2) > -2 b. (QHQT - 2001) log, X +22 >1
> X +
c. log, log, (3X —9) <1 d. log: x > log? 1/1—2 e. log, log, log, ,9>0
2
2 3 3
f. IOgZ(X+? log, (x+1) >0 g 2logi x> log, xlog,(v2x+1-1) h. MZS
x? —3x—4 log, (5-x)
Ds:
a. x e (—-2+log, 5;log, 3) b. xe(1;2) c. x> log,;10 d. X=2vXe(0;%}
e. x(4;10) f. xe(-10)u(4x) 9. xe(L4) h. xe[2;3] (v6i 0<a=1)
Bai 14: Giai cac bat phwong trinh sau:
a. log, (2" +1)+ log, (4" +2) <2 b. \/Iog§ x+log, X2 -3 >+/5(log, x? —3)
2
c. (x+1)log? x+(2x+5)log, x+6>0 d. Iogxﬁ(Sx2 —18x+16) > 2
2 2
e. log, ,..4x—5>0 f. %4‘ log, x —log, 5x > log, (X + 3)
3
4+1g° 22x
g — X +l.o h, x99 % < 32
2+1g 2
x> +1
Ds:
a. x & (0] b XE[o;ﬂu(s;la) . xe(0;2]U[400)
d xe i;1 U (8;0) e. XE(LE)U(E;EJ f. xe(0;0)
J3 4 4 2

BAT PHUONG TRINH CO CHUA THAM SO

Bai 1: (QGHN — 1999) Tim m dé bit phuong trinh 25" % +3%°% > m.3%""* ¢ nghiém
Ds: m<4
Bai 2: (PHPL - 2001) Tim m d bét phuong trinh log, (x2 —1) >log, . (x2 +X— 2) ¢6 nghiém
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{m>0
Ps:
m< -3

Bai 3: Cho bat phuong trinh ./log, x +a > log, X
a. Giai bat phuong trinh khi a =1

b. Tim a dé bat phuong trinh ¢ nghiém x > —%

Ps:

1 145
a. Xe 5;22 b.

Bai 3: (PHSP HN - 2001) Tim m dé& Wx e[0;2] déu thoa mén log, vx2 —2x+m +4/log, (x* - 2x+m) <5
Ps: 2<m<4

Bai 4: Tim m dé bat phuong trinh x [Z—Iog2 m j+2x(1+logzlj—2(l+log2 m jzo c6 nghiém
m+1 m+1 m+1

duy nhat

bs: m= 32
31

Bai 4: Tim m dé bat phuong trinh x? — (3+m)x +3m < (x—m)log, x cd nghiém duy nhat
2
Ps: m=2 ‘
Bai 4: (PH Mé HN - 2001) Tim m dé hai bt phuong trinh log, (x—5) +3log, . (x—5)+6log ; (x-5)+2<0
5 25
va (x—m)(x—35) >0 chi c6 mot nghiém chung duy nhit
Bai 5: Tim m dé bét phuong trinh log,, (X* - 2x+m +1) >0 nghiém dung véi Vx

Bai 6: (PHNN I — 2001) Giai va bién luan bit phuong trinh log, log . x+log_, log, x> %Ioga 2

Ps: Néu O<a<lea’<x<l.Néua>le x>a’

Bai 7: Tim tat c4 céc gié tri clia tham s6 a d€ bat phuong trinh a.9* +(a-1)3"* +a—1> 0 nghiém ding véi
VX

Ds: a>1

Bai 8: (MHGTVT — 2001) Tim tét ca cac gid tri ciia x thoa man x >1 nghiém ding bét phuong trinh

log (Xx+m-1) <1 vsi 0<m<4.

2x2+2x

m

Ds: x>3
Bai 9: Vi gia tri ndo ctia m thi bat phwong trinh log, (x* —2x +m) > -3 ¢6 nghiém va moi nghiém ciia n6 déu
2

thugc mién xac dinh cia ham sb y = \/Iogx (x*+1log, ., x-2
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log, (35— X°) S
log, (5—X)

1+log, (X* +1) —logs (x* +4x+m) >0 (2)

Tim tat ca cac gia tri cia m dé moi nghiém cua (1) ciing 1a nghiém cua (2)

Bai 11: Cho hai bat phuong trinh log, (5x2 —8x +3) >2 (1), v6i 0<a=lva x* -2x+1-a* >0 (2)

Tim tat ca cac gia tri cua a dé moi nghiém cua (1) ciing 12 nghiém cua (2)

Bai 12: V6i gid tri ndo cua a thi bat phuong trinh log,, , (2x—1)+log, (x+3) > 0 duoc théa min dong thoi tai

x=1va x=4

Bai 13: Tim gia tri ndo cua a dé bat phuong trinh log, (vx* +ax +5 +1) log, (x* +ax+6) + log, 3> 0 c6

Bai 10: Cho hai bat phuong trinh 3(1),véi0<a=lva

a

nghiém. Tim nghiém do
Bai 14: Giai bat phuong trinh log, (x2 —X— 2) > log, (—x2 +2X+ 3) biét n6 ¢ nghiém x =%

CHU PE 3: HE PHUONG TRINH MU

BAI TOAN 1: SUDUNG PHUONG PHAP BIEN POI TUONG PUONG

2% =5y? —4y
Bai 1: (PH — D 2002) Giai h¢ phuong trinh: < 4x 4 ox+

2" +2

Giai:

3x _ 2 33X _ 2
27 =5y -4y 27 =5y -4y 2% —5y? _ 4y y=2
442 2 (28 +2)2 <

2=y y' -5y +4y =0

2"+ 2 25+ 2

y=2" y=2" {x=0 {X=2
SN = = v
y>-5y+4=0 y=1lvy=4 y=1 |y=4

o (4 4347 =
Bai 2: Gii hé phuong trinh: F3AT=8 iV eR)
X+3y=2-log,3

Giai:

x ax =N
Hé da cho tuong duong VO1. {X-i- y_]_:l_ 2y_ |Ogi

4113497 =2 4r2yloss L 3 421 _ )
X+y-1=1-2y-log;

4172 y

x:%(lﬂogi)
o

1342122 {3.42y1 -1
=

=
x=2-3y-log;

1
x=2-3y-log’ y = (1-log:)
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Vay hé c6 nghiém duy nhit (x;y) = E(lJr log: );%(l— log: )}

Cach khéc:
Pit u=4""Y"v=34""(u>0;v>0)

1
. X = §(1+ log})

Uu+v=2 {u:l
< 1
y:E(l—Iogi)

H¢ tuong duong véi {
uv=1

v=1

x—3ly|+2=0

V275 =3V 9% =0

Bai 3: Giai h¢ phuong trinh: {

Giai:
x-3|y|[+2 =0 )

27— [3y29 =0 (2)

Giai hé phuong trinh {

Phuong trinh (2) < /27" = 39 o3 =3 ox= y?, thay vao phuong trinh (1) ta duoc:

y=1

-1 __
y?-3ly|+2=0< Y N R
ly|=2 y=2 X

y=-2

Vay h¢ phuong trinh ¢6 nghiém (x; y) = (1;1); (,-1); (4;2); (4;,-2)

4

BAI TOAN 2: SUDUNG PHUONG PHAP DAT AN PHU

I. Phwong phap:

Phuong phap duoc sir dung nhiéu nhit dé giai cac hé mii 1a viéc sir dung cac an phyu. Tuy theo dang ciia hé ma

lya chon phép dat an phu thich hop.
Ta thyuc hién theo cac budc sau: i
Bude 1: Dat diéu kién cho céc bi€u thuc trong hé c6 nghia

Buwére 2: Lira chon an phu dé bién d6i hé ban dau vé cac hé dai s d4 biét cach giai ( hé bac nhat 2 4n, hé ddi

xing loai I, hé d6i xtng loai IT va hé dang cap bac 2)
Buwéce 3: Gi,éi hé nhe:m duoc ‘
Budc 4: Két luan vé nghiém cho h¢ ban dau.

Il. Bai tap ap dung:

32X+2 +22y+2 =17
Bai 1: Giai h¢ phuong trinh 0]
2.34+32 =8
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Giai:
U=3X A v A . , A A A A
bat { o dieéu kiénu,v > 0. Khi d6 h¢ (I) dugc bien doi vé dang:
V=
2 _ = 1 v 1
Qu® +4v* =17 T -6u+1=0 u== F== x=-1
= 8—6u S 3o 3& _1

Vay h¢ c6 cap nghiém (-1;1)

m3Y 4 2Y = 2m

3% m2Y = m+1

a. Tim m d¢ hé c6 nghiém duy nhat.
b. Tim m nguyén d¢ nghiém duy nhat cua hé 1a nghiém nguyén.

Bai 2: Cho h¢ phuong trinh {

Giai:

\/;Jrl
u= 3 A . N 21 A e 2. A
bat { diéu kién u >3 vav > 0. Khi d6 h¢ (I) dugc bién doi vé dang:

v=2'
mu+v=2m i
(). Taco:
u+mv=m+1
m 1 5 2m 1 5 m 2m 5
D= =m°-1; D, = =2m°-m-1D, = =m°—m
1 m m+1 m 1 m+
a. H¢ c6 nghiém duy nhéat khi:
D 2
¢8 r; 11¢0 m==+1
u=—">3< m+ >31-2<m<-1 < -2<m<-1
D m+1 1 50
D m m<-lvm2
v=—" >0
D m+1

Vay hé c6 nghi¢m khi -2 <m < -1.
b. VGi m nguyén ta c6 m = — 2 khi d6 hé c¢6 nghiém la:

{u=3 3 -3 [Yx+1=1 {XZO
= = =

v=2 2y =9 y=1 y=1

Vay voi m = — 2 h¢ c6 nghi¢m nguyén (0;1)

2cotgx+siny __ 3

9siny _Slcotgx — 2m
a. Giai hé phuong trinh véim =1

Bai 3: Cho h¢ phuong trinh {

T

b. Tim m dé hé c¢6 cap nghiém (x;y) thoa min 0< y < 5

Giai:
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T T u+v=2m
Bién doi h¢ vé dang: {
uv=-3
Khi d6 u, v 1a nghiém cua phuong trinh f (t) =t*>-2mt-3=0 (1)
a. Voim= 1 ta duoc:

2 t=-1 u>0:v<0 u=3 9" =3
t°-2t-3=0< R =

t=3 V=_1 _9200tgx =_1
y=%+2kﬂ
. 1 x:£+l7z;y:y=£+2k7z
siny== 51
2 ©5ly=—+2kr & k,(leZ
6 V4 5r
cotgx=0 X=—+Ir;y=y=—+2knr
Vs 2 6
X=—+Irx
2

Vay voim =1 h¢ c6 2 ho cap nghiém.

42x2—2 _ 22x2+y + 4y :1

Bai 4: Giai h¢ phuong trinh ,
22y+2 _3.22x +y :16

Giai:
2X1) g @19y 92y _
Viét lai hé phuong trinh dudi dang: 4 42'4 22n=l )
2% 34712V =4

u=4<t X
bat { dicu kién u Zi vav>0.
v=2' 4

o T u® —4uv+v> =1(1)
Khi d6 hé (I) dugc bién do6i vé dang: (1
V2 —4uv = 4(2)
Pé giai hé (I) ta c6 thé sir dung 1 trong 2 cich sau:
Céch 1:
Khir sb hang tu do tir hé ta duoc: 4u® —13uv+3v> =0 (3)
t=3
it u = tv, khi d6: (3) <> Vv* (4t —13t+3) =0« 1

SN

+Voit =3 ta duoc u=3v do d6: (2) & —8v? =4 v6 nghiém.

+ Vi tz% ta duoc u=%v<:>v=4u do dé: Q)= du*=4<=u=1
u=1 41 =1 x*-1=0 X==1

= S S S
v=4 |2V =4 y=2 y=2

Vay hé phuong trinh ¢ 2 cap nghiém (1;2) va (-1;2)

Céch 2: ‘ ,
Nhan xét rang néu (u;v) 1a nghiém ctia hé thi u =0
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2

Tur (2) ta duge U= v - (4). Thay (4) vao (1) ta dugc: 2v* —31v* -16=0 (5)
t=16 -1
it t=v%,t >0 ta duge: (5) < 2t° -31t-16=0< 1 . & VP =16<:>v=4:>{v_4
== =

4121 (x*-1=0 {x=ﬂ
= = =
2V =4 y=2 y=2

Vay h¢ phuong trinh ¢6 2 cap nghiém (x;y) =(1;,2);(-12)

22\x\+1 _ 32\x\ _ y2 _9
Bai 5: Giai h¢ phuong trinh

2y? —3y=2%_2
Giai:
bat u= M diéu kién u>1. H¢ c6 dang:
2u°-3u=y*-2
=2(u*-y?*)-3(u-y)=—(u*-vy*
2l y)-atumy) ()
@3(u—y)(u+y—1)=0©{l::i/_u

+ V6iu =y, hé phuong trinh tuong duong voi:

=1 [(x=0
{u:y {u:y {u:y:l y=1 y=1
= =

2 2 2 _ v — < X _
20°-3u=u’-2 |u°-3u+2=0 (u=y=2 {2:2 {X—il

+ V6iy =1 -u, h¢ phuong trinh tuong vai:

y=1-u y=1-u A .
X 2 9, vO nghi¢m
2u*-3u=(1-u) -2 u’-3u+1=0

Vay h¢ c6 3 cap nghiém 1a (x;y) =(0;1),(32),(-12)

9°%:(%) _3-2(xy)"™** ()

Bai 6: Giai h¢ phuong trinh , ,
(x+1)"+(y+1) =1(2)

Giai:

biéu kién: xy >0

+ Giai (1): Bat t =log, (xy) = xy = 2. Khi d6 phuong trinh (1) c6 dang:
9 -3= 2(2t)'°923 =32 -3-233-23-3-0 (3)

biat u=3',u >0, khi d6 phuong trinh (3) ¢ dang:
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u=-11)
u=3
+Gidi (2): © X2 +y +2x+2y+1=0< (x+ y)2 +2(x+y)-2xy+1=0
o (x+y) +2(x+y)-3=0 (4)

bit v = X +y, khi do6 phuong trinh (4) c6 dang:

, v=1 X+y=1
v +2v-3=0& &
v=-3 X+y=-3

u2—2u—3=0®{ o3 =3ct=1lcxy=2

.. Xx+y=1
Voix +y=1 tadugc:
Xy =2
Khi d6 x, y la nghiém cua phuong trinh: X > — X +2 =0 v6 nghiém

. X+y=-3
Voix +y=-3, taduoc:
Xy =2

Khi d6 x, y 1a nghiém ctia phuong trinh : X*-3X +2=0 < {X 2@{ hodc { 1

Vay hé c6 2 cap nghiém (1;2) hoac (2;1)

23x+1 + 2y—2 — 3.2y+3x (1)

J3XP+1+xy =x+1 (2)

Bai 7: Giai h¢ phuong trinh {

Giai:
Xx>-1 x=0
Xx=0 = {xz-l

Phuong trinh (2) < {
3X+y-1=0

X+1>0 {xz-l

, e N
3 +1+xy=x+1  |[x(3x+y-1)=0

y =1-3x

+ Véi x = 0 thay vao (1) ta duogc: 2+2'? =32 &8+2Y =122 & 27 =%c> y= IOQZ%

>-1
+ V6i {X L g, Yy =1-3xvio (1) taduoe: ¥ 9=l _39 (3)
y =1-3x

bat t=2" vi t>—1 nén tz%

t=3-8()
t=3++8

& x:%[logz(?w\/g)—l}: y=2—|ogz(3+\/§)

x=0 x:%[logz(3+\/§)—q

Vay hé phuong trinh ¢ 2 nghi¢m: | 8 hoac
y=108. 7 y=2—|ogz(3+x/§)

(3)©t+%=6©t2—6t+1=0c{ 21 =348
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. - (2 +7xy+6y* =0 (1)
Bai 8: Giai h¢ phuong trinh
3x+2y+1 _34y+x+l + 33y+x — 0 (2)
Giai:
X=-2Yy
Phuong trinh (1) < 3
X= —E y

TH 1: Véi x =-2y thé vao (2) = 3" -3 -3=0 (3)
bat: t =3’ >0 ta duoc

1437

6
_1+\/§
6

t

()3t -t-3=0<

oy = Iog{#j = x=-2log, [“(\3/377}

t

y 5 3
TH 2: V6i x = —%y thé vao (2) =3.32 —=3.32 +32 =0 (4)

y
bat: u=32 >0 taduogc

(4)<:>3u—3u5+u’“=0(:>3u“—u2—3=0<:>u2=1+%/3—7
<:>3y=1+\/3—7<:>yzlog3 L4437 <:>x=—§Iog3 ﬂ
6 6 2 6
x:—2log{1+g/3—7j x=—glog{1+%/3_7]
Vay nghi€m cua hé: \/_ v \/_
1++/37 1++/37
y=log{ 5 J yﬂog{ 5 j

BAI TOAN 3: SUDUNG PHUONG PHAP HAM SO

I. Phwong phap:

Ta thyc hién thg:o cac buoc sau: i

Buére 1: Dat dicu kién cho cac biéu thire trong hé c6 nghia. ] 7

Buéc 2: T hé ban dau ching ta xac dinh dwgc 1 phuong trinh hé qua theo 1 &n hodc cd 2 an, gidi phuong trinh
nay bang phuong phap ham so da biet

Buwée 3: Giai hé méi nhan duoc

Il. Bai tap ap dung:
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L+47Y)5 =143 (1)

Bai 1: Giai h¢ phuong trinh: 1 :
X" =3y,ly-==1-2y (2)
X

Giai:
1 t 4 t
Xét (1): batt=x-y. (1)@5{&) +(gj }:1+9.3t.

e VGit>0VT <10, VP> 10.
e VGit<0,VT > 10, VP < 10.
= Phuong trinh (1) ¢6 nghiém duy nhat t = 0 hay x =y.

Thay x = y vao phuong trinh (2) ta dugc: (2) <X +2x —1-3X, /X 1 =0.
X

D& thay x = 0 khong phai & nghiém ciia phuong trinh, chia ca hai vé cho x = 0 ta dugc:

(2)c>x—£—3,/x—£+2=0.£)ét yz‘/x—E (y=0)
X X X

y=1 __ . . .
. Tt d6 ta tim duoc x.

Ta dwoc phuong trinh: y? —3y + 2 =0 (:{

N . . X+4x2=2x+2=3"+1
Bai 2: Giai h¢ phuong trinh: (x,yeR)
Y+Y -2y +2=3"+1
Giai:
_jlu=x-1
bat .
{v:y—l
X u+yu?+1=3"
Hé PT <
VAV +1=3
=3 +Uu+JUP+1=3" +v+V +1 e fu)=f(v), voi f(t)=3" +t+t*+1
t+t+1

Taco: f'(1)=3"In3+ >0 = f(t) dong bién

V2 +1
SuU=veu+lu’+1=3" < u-log,(u++vu*+1)=0 (2

X6t ham s: g(u) =u—logs (u+vuZ+1) = g'(u) > 0 = g(u) déng bién
Ma g(0)=0 = u=0 langhiém duy nhat cia (2).
Vayx =y =1 la nghiém duy nhit cta hé PT.

23x+1 + 2y—2 — 3.2y+3x (1)

J3X +1+xy =vx+1 (2)

Bai 3: Giai h¢ phuong trinh {

Giai:

147




Gido vién: Nguyén Thanh Long Email: Loinguyen1310@gmail.com
DD: 01694 013 498

X>-1 x=0
X+1>0 X>-1
PT(2)<:>{32 1 1©{x(3x+ l)—0® x=0 S| [ x=>2-1
Xriey=xs Y= 3x+y-1=0 y =1-3x

Véix=0thay vao (1): 2+2'? =32 < 8+2' =122 &2’ =%<:> yzlogzl—i

> -1
- Véi {X L3, thayy =1-3xvio (1) ta duge: o3 | 9l _39 3)
y =1-3x

bitt = 2%, Vi x>-1 nén tz%

: 1 )
(3)<:>t+%:6@tz_6t+1:0®|:t:3—\/5(Ioa|)<:> x_3[|092(3+\/§) 1]

t=3+V8 y=2—|ogz(3+\/§)
x=0 1
x==|log,(3++/8) -1
Vay hé phuong trinh da cho c6 nghiém | g hoic 3[ 9, ( ) ]
=10 J—
T y =2—log, (3++/8)

3 _56% 44,2 =0

S5 = #2525 + R

Bai 4: Giai h¢ phuong trinh {

Giai:
>0

A1 en X,y
bicu kién:
X >

He phuong trinh < {3“” —5.65+4.2%% =0 - {3“” —5.65+4.2%% =0
=y =y =Qy-0G2y +V%)  [x=2y =2y -2y +VX)x-y +4)
- {3“” —5.6"+427% =0 o {33*” 56" +4.2% =0
(2y—x)[(\/ﬁ+&)(ﬁ+ﬁ)+1}=o 2y —x=0

(do 2y +VX)(yx—y +4[y) +10)
{33x2y —5.6% +4.2%¢2Y — {32x _5.6"+4.22*=0 (1)
& e

2y =X 2y=x (2)

3 X
3 2X 3 X (E =1 Xx=0
Giai (1): 3* —5.6" +4.2% =0C>(Ej _S(EJ +4=0< ) | x=log, 4

Vi x =0 thay vao (2) tadugcy =0
Véi x=1log, 4 thay vao (2) ta dugc y :%Iog3 4

2 2
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Két hop voi diéu kién ta dugc nghiém cta phuong trinh 1a x=log, 4, y = % log, 4

2 2
B o L€+ =2(x+])
Bai 5: Giai h¢ phuong trinh
e =x-y+1
Giai:
U=X+
Dét{ Y,
V=X-Y
R . eV =x+y+1 (e =u+l [e'=u+1 @
Hé phuong trinh < = <
eV =x—y+1 |e'=v+1l |e"—e'=v-u (2

- Néu u > vhoic u < vthi (2) v nghiém

-Nén(2)<u=v.Thévao (1)tacé e" =u+1 (3).

Xét f(u)=e'"-u-1,f (u)=e"'-1

TuBBT cia f(u)tacé f(u)=0<u=0

X+y=0 {x=0
=

Do d6 (3) ¢6 1 nghiém u=0:>v=0:>{
Xx-y=0 y=0

X>+y=Yy"+X

Bai 6: (PHDB - 2004) Giai hé¢ phuong trinh
2N 2 =x—vy.

Giai:

Xx-y=0

X+y-1=0

TH1: Thay y = X vao PT thtr hai 2* -2"'=0 @ 2x=x-1o x=-1=y=-1

TH2: Thay y = 1-x vao PT thtr hai 2" +2x-3=0

Hamsd f(x)=2""+2x-3dong biéntrén Rva f (1)=0nén f(x)=0c6 nghi¢m duy nhat x=1=y =0
Vay h¢ c6 hai cap nghiém la (x;y) =(-1,-1)v(L0)

Xét PT thir nhat: (x—y)(x+y-1)=0 @{

3 -3"=y-x(1)

Bai 7: Giai h¢ phuong trinh
X°+xy +y* =12(2)

Giai:

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

Xét ham s f(t) =3' +t ddng bién trén R.

Vay phuong trinh (3) dugc viét dudi dang: f (x) = f (y) <> x=y. Khi d6 hé c6 dang:
2

X=y X=y X=y
=S =S =S

X2 +xy+y> =12  [3x*=12 X =12
(

Vay h¢ phuong trinh ¢6 2 cap nghiém (2;2)v (-2;-2)
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2°+2x=3+y

Bai 8: Giai h¢ phuong trinh
2) +2y =3+X

Giai:
. s 2" +2x=3+Yy .
Bién doi twong duong hé vé dang: =2"+3x+3=2"+3y+3 (1)
3+x=2"+2y
Xéthamsé f(t)=2"+3t+3 la ham dong bién trén R.
Vay phuong trinh (1) dugc viét dudi dang: f(x)=f(y)< x=y.
: s X=y X=y
Khi d6 hé thanh: = (m
2" +2x=3+Yy 2" =3-x(2)
+ Gidi (2): Ta doan dwoc x = 1 vi 2" =3-1. V& tréi la mot ham dOng bién con vé trai 1a ham s6 nghich bién do
vay X = 1 1a nghiém duy nhat ctia phuong trinh nay. Khi d6 hé (IT) tr¢ thanh:
X=y X 1
Py = =
x=1 y
Vay hé da cho c6 nghiémx=y=1.

=27 =(y-x)(xy+2)()

Bai 9: Giai h¢ phuong trinh
X*+y? =2(2)

Giai:

Thay (2) vao (1) ta dugc:

22X -2 :(y—x)(x2 +y° +xy)© 2 -2 =y*-x°

= 2°=x*=2"-y*(3)

Xéthamsé f (t)=2'+t° dong bién trén R.

Vay phuong trinh (3) duoc viét dudi dang: f (x ) f(y)< x=y.Khido hé c6 dang:

X=Y X=Y X=Yy =y=
=S =S =S
X*+y*=2 |2x*=2 X==1 y
1Y) = (

Vay hé c6 2 cdp nghiém l

271 g _ 3(2&—&) (1)

Bai 10: Giai hé phuong trinh sau 7
2y =5 2)

Giai:

Diéu kién: X,y >0

Phuong trinh (1) < 2 +3x =21 13 [ay (3)

Xéthamsé: f(t)=2""+3Jt (t>0) thi (3): f(x)=f(4y)

Taco £'(t)=2t2"1In2+—2->0 Vt>0= f (t)1a ham ddng bién trén (0; +o0)

2t
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c JTO)=1(4y)
Neu{x,y>0 = x=4y (4)

Phuong trinh (2) < 2% 43 x4y =7

Dit:u=x+y thi 2*+3Ju=7 (5)

Ham f(u)=2"""+3Ju 1a ham ting

Laicé: f(1)=7nén u=1 Ianghiém duy nhat cua (5)= x+y =1 (6)

Email: Loinguyenl1310@gmail.com

X=4y XZE
Tir (4) &(6) = o] 2
X+y=1 y—i
5
Vay nghiém cua hé 1a (ﬂlj
55
et —eV =y

Bai 11: Giai hé phuong trinh sau <’ —e** =z (1)

e’ - =X
Giai:
Nhan xét: .
Hé c6 nghiém x =y =z =0 tacm hé c6 nghi€ém duy nhat. that vay:
1-eV =y (1)

Néu x =0 thi (1) <
e’ -’ = (2)

z
Xéthamsé: f(y)=e”’+y-Lf'(y)=-e"+1 f'(y)=0<y=0
Bang bién thién

Y —00 0

400

Duya vao bang bién thién suy ra ham s6 c6 nghiém duy nhéat y =0 thé vao (2) ta dugcl—e’ =z.

Tuong tu v6iz=0
Néu x#0=vy,z#0
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x _ Y€
- = f
e*—e'e’ =y e’ -1 )
HE (1)’ —e'e” =z <1 :efe 1= f(z)
e’ —e'e’ =X ‘"
z = :f
, ¢ e'(e' —t-1
Xétham s f ()= —=—, f'(t) = ( : )
e -1 (e -1)

Véi Vt=0,tacme' —t-1>0
f(t)=e' —t-Lf'(t)=e'-1
Suyra f'(t)>0 vt=0

. . te ot
I|mf(t)=I|m — =lim——.lime" =1
t—0 t=0 @ _1 t—0 @ _1 t—0
Bang bién thién:
—o0 0 ~400
f'(t) + +
Tir do suy ra:

Néu x>y thi f(x)>f(y)=e'>e*=z>x=f(2)>f(X)=y>z
Nhu viy Xx>y>y>z>x Vo ly

Khi d6 hé tré thanh e* —1= x>0 nén pt v0 nghiém
Vay h¢ c6 nghiém duy nhat x=y=2=0

BAI TOAN 4: SUDUNG PHUONG PHAP PANH GIA
I. Phwong phap:

Nhiéu bai todn bang cach danh gia tinh té duya trén céc:

+ Tam thire bac hai

+Tinh chit ham s6 mil
+Bat dang thuc

Ta c6 thé nhanh chong chi ra dugc nghi¢m cta h¢ hodc bién ddi hé vé dang don gian hon.

Il. Bai tap ap dung:
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S Y N

Bai 1: Giai h¢ phuong trinh
253" =1

Giai:

U=2X A CA N 1
bat dicukién u>0va v>—=.
v=y’ -1 3

u=v|+u+v=2()

uv =1(2) W

H¢ co dang: {
Bién dbi (1) vé dang: < 4=(u—v)" +(u+v)’ +2‘u2 —vz‘ = 2(u2 +v2)+2‘u2 —vz‘ > 2(u2 +v2)2 duv =4
Khi d6 hé tuong duong véi:

2‘u2—v2‘=0

u=v Su=v=le s 1 0<:> -
uv=1 ¥ =1 = y ==

Vay h¢ c6 2 cap nghiém (x;y)=(0;1) v (0;-1)

CHU PE 4: HE BAT PHUONG TRINH MU
BAI TOAN 1: SUDUNG PHUONG PHAP BIEN POI TUONG PUONG
I. Phwong phap:

Dua vao cac phép toan bién ddi twong duong cho cac bat ding thic trong hé bt phuong trinh, ta c6 thé tim

dugc nghiém cta hé. Phép toan thuong dugc stir dung la: {éi E;) A+C>B+D

Viéc Iya chon phurong phap bién d6i tuong duong dé giai hé bat phuong trinh mii thudng dwoc thyc hién theo
cac budc sau:

Budre 1: Dit diéu kién dé cac biéu thirc cua hé co nghia

Budre 2: Thyuc hién céc phép bién d6i tuong chuyén hé vé 1 bt phuong trinh dai sé d4 biét cach giai.

Bude 3: Kiém tra tinh hop 1€ cho nghiém tim duogc, tir d6 dua ra loi két luan cho hé.

V&i hé bat phuong trinh mi chira tham $6 thuong dugc thuc hién theo cac budc sau:

Budre 1: Diat diéu kién dé cac biéu thic ciia hé co nghia

Budre 2: Thyc hién cac phép bién ddi tuong duong ( phuong phap thé dugc str dung kha nhiéu trong phép bién
d6i tuong duong ) dé nhan duoc tir hé 1 bat phuong trinh 1 4n chwa tham sd.

Bude 3: Giai va bién luan theo tham s bt phuong trinh nhan duogc.

Bude 4: Kiém tra tinh hop 1€ cho nghiém tim duoc, tir d6 dua ra két luan cho hé.

Ch y: Bbi véi hé bat phuong trinh mii 1 an thuong duoc giai timg bat phuong trinh cua hé, roi két hop cac tap
nghiém tim dwoc dé dua ra két ludn vé nghiém cho hé bt phuong trinh.

Il. Bai tap ap dung:
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22x2+1 _ 9.2x2+x + 22x+2 (1)

2X—5<+/=x*+4x—-3(2)

Bai 1: Giai hé bat phuong trinh {

Giai:
Giai (1): 2.2° —9.2°7 4422 =0 227" ~9+4.27 =0
Pt t=2"" didukién t > % Khi d6 phuong trinh ¢ dang:

t=4
2+t 90 —gt14=00| 1 o277 -4
t t=—-(@)
2
2 2 X=-
S X —X=2&X —x—2=0<:{ (3)
X=2
_ i 5 i 5
2x-5<0 X<§ 1£x<E
—X*+4x-3>0 1<x<3 5 14
Gidi (2): =3 ol x== Sl<x<= (4)
2x-5>0 5 2 5
X2 —
—x2+4x—3>(2x—5)2 2 syt
} 5x* —24x+28<0 5

Két hop (3) va (4) ta duoc nghiém cta hé 12 x = 2.
BAI TOAN 2: SUDUNG PHUONG PHAP DAT AN PHU
I. Phwong phap:

Viéc lya chon dat an phu thich hop cho hé phwong trinh mi, ta c6 thé chuyén hé vé cac hé dai sé da biét cach
giai. Cu thé ta thudng thuc hi¢n theo cac budce sau:

Budre 1: Dit diéu kién cho cac biéu thirc cua hé ¢o nghia.

Buwoc 2: Lua chon 4n phu cho hé va diéu kién cho cac 4n phu.

Buwére 3: Giai hé nhan dugc tur do suy ra nghiém x; y

Budc 4: Kiém tra tinh hop 1€ cho nghiém tim dugc, tir d6 dua ra loi két luan cho hé.

Il. Bai tap ap dung:

V2P -2=2-1

Bai 1: Giai hé bat phuong trinh ,
log, (2% -2%) <0

U

Giai:

u=2"
bat { » ; U, V< 0. Khi d6 hé (I) c6 dang:
V=
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JuP-2=v-1 {\/UZZ—V]. {\/UZZ—V].(].)

Iogs(u2 —vz)2 SOQ Iogs‘u2 —VZ‘SOQ u ;tv;‘u2 —v2‘£1(2)

c i dd v—-1>0 v>1
iai (1) ta bieén doi: &

M u?-2=(v-1)° " [u* -V =-2v+3(3)
Giai (2) bang cach thay (3) vao (2) ta duoc:

—2v+3#0 v¢§ 2y¢§ Y¢|092§
) 3<1@ 2 & 2 o 2
[-2v+3|< 1<v<2  |1<2v<2 |o0<y<1

) y¢|ogzg;1§ y<2
Vay nghiém cua hé 1a la c4c cédp so (x;y) thoa mén hé: 2

X=+ (y—1)2+2

BAI TOAN 3: SUDUNG PHUONG PHAP PIEU KIEN CAN VA U
I. Phwong phap:

Trong phﬁn nay ching ta str dung phuong phap can va di da biét dé giai cac hé bat phuong trinh chira dau tr
tuyét doi.

Il. Bai tap ap dung:

22442 4 v <m-1

Bai 1: Tim m dé hé sau c6 nghiém duy nhat
2% 427 42 <m-1

Giai:
Trudc hét can m-1>0< m>1

u= " ‘A ‘A A A As A
bat: { ,? diéu kién u, v > 0. H¢ duoc bién doi vé dang:
Vv

0

Wi e2vil<m  |uR+(v+1)’ <mQ)
=
u?+vi+2u+1<m

vi+(u +1)2 <m(2)
Diéu kén can: Gia sir hé c6 nghiém (Up;Vy)suy ra (uy;V, )ciing la nghiém cua hé. Vay dé hé co nghiém duy
nhét thi diéu kién can lau, = v, .

Khi d6: Uy’ + (U, +1)° <m < 2u2 +2u, —-m+1<0 (1)

Ta can (1) phai c6 nghiém duy nhit< A=0<m=

NI N

Vay diéu kién can dé hé c6 nghiém duy nhat 1a m =
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! u? +(v+1)2 <
Diéu kién di: Véi m= > hé c6 dang: (1)
vi+(u +1)2 < 5

= u? +(v+1)2 +(u +1)2 +VP <1 202 +2u+ 2V +2v+1<0

J2) 2 1
c{uﬁ+7] +[v\/§+7] £0<:>u=v=—E

Nhan xét ring U =v = —% thoa man h¢ (Il) suyra x =y =-1

Vay hé c6 nghiém duy nhat khi m = %

BAI TOAN 4: SUDUNG PHUONG PHAP PANH GIA
I. Phwong phap:

Nhiéu bat phuong trinh danh gia tinh té duya trén:

+ Tam thire bac 2

+ Céc bét déng thirc co ban nhu: Cosi, Bunhiacopxki. ... ..
+ Tinh chét tri tuyét dbi

Ta ¢6 thé nhanh chong chi ra dugce nghiém ciia no.

Il. Bai tap ap dung:

. N2 4N1-27 <27 (2
Bai 1: Giai h¢ bat phuong trinh { \/_( ) )

232 —2Y 142V =-1(2)

Giai:

L. [1-2r>0 2 <1 2Y<1  (y<0
bicu kién: & o = *)

2V -2Y>0 |2(2°-1)20 " [2'21  [x22

: 1-2Y . [26=1

Giai (1): < 2" + <189 < x=y=0 (3
) > { 1_o¥ =0 y 3)
Thay (3) vao (2) thiy thoa man. Vay hé c6 nghiém duy nhat x =y = 0.
|x?-2x-3|log, 5 _ g5-(r+4) )

Bai 2: Giai h¢ phuong trinh ,
4yl =ly-4+(y+3) <8(2)

Giai:

Giai (1) ta dwoc: 5 = 3

x?~2x-3-log,5

> 371095 _ gt :>_(y+4)2—1© y<-3 (3)
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Giai (2) v6i y < -3 ta duoc: —4y+(y—1)+(y+3)2£8c> y*+3y<0<-3<y<0 (4)

T (3) va (4) suy ra y = — 3, khi d6 hé thanh:

X=-

=-3
y y=_3

1
x2—2x—3=0c> L:?) - X=-1Ly=-3
Xx=3;y=-3

Vay h¢ phuong trinh ¢6 2 cap nghiém (-1;-3)hoac(3;-3).

Bai tap tong hop twr gidi:

Bai 1: Giai cac hé phuong trinh sau

a. 2
(x2y+2x)2 —2x’y—4x+1=0
X y
i (3-2v2) +(+v2) =4
(3+ Zﬁ)y +(1+\/§)X =4
2% 3y
29 =2°2«
€ X 2(1-y)
37=33"
Bai 2: Giai cac hé phuong trinh sau
3 -2V =77
a. y
3 -22=7
4 =128
' 53x—2y—3 -1

Bai 3: Giai cac hé phuong trinh sau

{?*”—55*+4f*”=0
a.

=y =y + 2y =02y +Vx)?

oY — sin x
C siny

3V8x° +3+1=6,/2y* -2y +1+8y

b.{

32-23"=-6
2X+l _3y+1 — _19

57Y =125

4(X*y)2*1 =1

X
Xy+4x — ys(ySJ

C.

X3 :y—l
; 2" +27 =12
" x+y=5

2,1
s _48y 2 _ 3(2\/§_\/;)
2(X+y)2 +% ’X_i_ y :Z

2
(1+477)52 =14 224

y‘°’+4x+1+|n(y2 +2x):0
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e sin X
sin y

2" -2V =y—-x

€ 110vx°® +1=3(y* +2) f. {x +xy+yy—12
T <X y<5—7[
o4

g x) =y* h X>+y=y>+X

X% +4y? =25 |22t =x-y
372V =1152 K 3.2V =972
Iogf(x+y) 2 ~|logy (x—y) =3
Xx+3"" = y =1+log, x

l. m.
3x+9’ = x’ = 4096

h. x_y_—lvx=1,y=0

i (xy)=(-2;7) k. (5;2) l. (%;Iog3 4) m. (16;3),(%4;—2)
HE PHUONG TRINH CO CHUA THAM SO
o os % 1a . i o |2+ IxEy+xt+a
Bai 1: Xdc dinh a d€ h¢ phuong trinh sau c6 nghiém duy nhat: < = .
X“+y° =
Giai:

Hé c6 tinh chan di v6i 4n x. do d6 néu goi (Xo;Y,) la mot nghiém cta hé thi (—x,;y,) cling la mot nghiém

Cﬁ?. hé. ’ ‘
bé nghiém cua h¢ duy nhat thi ta can co: X, =—-X, & X, =0
Thé x, vao hé ta dugc: {12_ Yo +a<:> {a=l— Yo o {a=0
Yo =1 Yo =#1 a=2
Diéu kién du:

2 4=y +x°

(1)

Véia=0,taco hé: {

X +y*=1
: x| <1
Tu dang thire: x> +y* =1=
ly|<1
>0 1-1x{)>0
Tir (1) 2 2%+ -5 = 2%+ ) 22 il 1205 (2= =
X <1 = |ly]<si=y<1

Suy ra pt (1) c6 nghiém < {y B 5 nghiém nay 1a duy nhat nén gié tri thoa deé.
=
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. 2N =y ex® a2
Véia=2tacohé:
X +y =1
Nhan thay hé nay c6 hai nghiém (1;,0);(~10) néna = 2 khong thoa
Twong tu:
log, 3x+ky)=2

Bai 1: Giai va bién luan theo k h¢ phurong trinh:
log, (3y +kx) =2

X y _ &

Bai 2: Cho hé phuong trinh: 2 , tim a dé hé c6 nghiém véi moi b [0,1]
X+y=b’-b+1
(X* +1)* +(b* +1)Y =2
a+bxy+x’y=1
tim a dé hé phuong trinh ¢6 nghiém voéi moi gia tri b.

Bai 3: Cho h¢ phuong tr‘lnh:{

q , x> —(a+D)x+a<0
Bai 4: Tim a dé hé bat phuong trinh sau c6 nghiém '%[E]
(x* —2x+3) 2
X+y=1-a
2a°. 47 =2

>1

Bai 5: Giai va bién luan theo tham sb a: {

CHU PE 4: HE PHUONG TRINH LOGARIT
BAI TOAN 1: SUDUNG PHUONG PHAP BIEN POI TUONG
I. Phuwong phap:

Ta thyc hién theo cac budc sau:
Budce 1: Dat diéu kién cho céc bi¢u thuc trong hé c6 nghia

Buwére 2: Sir dung cac phép thé dé nhan duoc tir hé 1 phwong trinh theo an x hodc y (d6i khi c6 thé 1a theo ca 2

anx, y) ‘ ,
Budéc 3: Giai phuong trinh nhan dugc bang cac phuong phéap da bict doi véi phwong trinh chira cén thie
Buoéc 4: Két luan vé nghiém cho hé phuong trinh.

Il. Bai tap ap dung:

(Vx+1)3’ = N‘? 1)

y+log, x =1(2)

Bai 1: Giai h¢ phuong trinh

Giai:
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X+1>0
Piéu kién: {4—x>0<0<x<4
x>0
Tir phuong trinh (2) ta duge: y =1-log, x <> 3¥ =37%* = 3,()% =§ (3)

Thé (3) vao (1) ta dugc:
(\/x+1 )3 3” o X+1-1=Vh-x & x+1=4-x +1

x—220 X> 2
SVA-X=X-2& 2,
4-x=(x-2) X -3x=0

Vay hé phuong trinh ¢ 1 cap nghiém (3;0).

&S X=3=>y=0

e . X —y'=2
Bai 2: Giai h¢ phuong trinh:
log, (2x+y)—log, (2x-y) =1
Giai:
. 2 0
Pidukien: 1< Y70 (%)
2x—y>0

Tir phuong trinh thir nhét ciia hé 1ay 16garit co s6 2 hai vé ta dugc:
log, (4x2 - yz) =log, 2 < log, (2x+y)+log, (2x—y) =
< log, (2x+y)=1-log, (2x-y)
Thé vao phuong trinh thi hai ta duoc:
—log, (2x—y)—log, 2.log, (2x—y) =1« (1+log, 2)log, (2x—y)=0
< log, (2x—y)=0<2x—y =1

3
2_y2_p (2x+y=2 |*77% A ek 1
Vay ta dugc hé moi: ax -y = y & 4 thoa mén diéu kién (*)
2x—-y=1 2x-y=1 1
YZE

Vay hé phuong trinh ¢ 1 nghiém.

log, (x* +y?) =1+log, (xy)

Bai 3: (PH - A 2009) Giai h¢ phuong trinhy
Iy =81

Giai:
biéu kién: xy >0
H¢ phuong trinh tuong duong
log, (x* +y*) = log, 2 +log, (xy) {xz +y? =2xy
=

3x2+y2—xy — 34 X2 + y2 — Xy = 4
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- (x—y)Z:O - X=y - x=2 [x=-2
\4
X*+y —xy=4 X +yt—xy=4 y=2 |y=-2

Vx-1+,2-y=1

Bai 4: (PH - B 2005) Giai hé phuong trinh:
3log, (9x*) - log, y°* = 3.

Giai:
Xx>1
O<y<?2

Vx-1+,2-y=1
= 3x

log,(3x) —log, y =1 log, [—j =1
y

Vx-1+2-y=1 y=X
= =

X=y VX=1++2-x=1
Xét Jx—-1++2-x=1 (1§x§2)tacé
X=14+2-X4+2UX-1Vv2—-x=1cx-1J2-x=0= x=1vx=2

. . (x=1 [x=2
Nghiém cta hé 1a Vv
y=1 |y=2

Véi diéu kién {

Ta co hé tuong duong {

1
\. sy A . IOgl(y_X)_|094_:1
Bai 5: (DH - A 2004) Giai hé phuong trinh 2 y

X +y? =25
Gigii:
Diéu kién y >0,y > X
H¢ phuong trinh tuong duong
1
log,(y-x)—log,—=1 (-log,(y—-x)+log,y=1 log, Y 1 |y
1 y &9, 2 _ o6 = y—-X o<y-—-X
x> +y? =25 Y= X2 +y? =25 X2 +y? =25
4 4
= 3 = 3 < _3v _3<:> _4
x2+yt=25 |xt=9 UT% =7 y=

x—4ly|+3=0
Jlog, x —flog, y =0

Bai 6: (PHDB - 2002) Giai h¢ phuong trinh {

Giai:
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x>0
2 ... |ly>0 x>1
biéu kién =
log, x>0 y>1
log, x>0
X—4|y|+3=0 X=4y—-3
Hé phuong trinh < | | { y-
Jlog, x \/Iogzy 0 [(log,x=log,y

I x3+2x2—3x—5y)=

X=4y-3 X=4y-3 =9

o , &9, v
X=Yy y —4y+3=0 y=1 y=3
0g,
log,

3
Bai 7: (PHDB - 2002) Giai h¢ phuong trinh
y® +2y? —3y—5x) =3

— o~

Gigii:

bitukén x>0,x#1Ly>0,y=1

{'09x(xs+2X2 ~3x-5y)=3 {x‘"’ +2x% —3x—5y =x° {ZXZ —3x-5y=0
o &

log, (y° +2y? -3y -5x)=3  |y*+2y?-3y-5x=y"  [2y’-3y-5x=0

{2(%—yZ)—s(x—y)—5<y—x):o© (X=y)(x+y+1) =

AX* +y*)-3(x+Yy)-5(x+y) =0 4(x2+y2)—8(x+y):0

X:y y:—l—X =
= \V
8x?—-16x=0 |8x° +8x+13:0 y=2

I . 1

Giai:
biéu kién x> 2,y >0
. X —4x+y+2=0 )
H¢ phuong trinh <
2Iogz(x—2)—logﬁy=0 (2)
=X-2
(2):»(x—2)2=y2:{y
y=2-X
X =0 (loai
Vc’yiy=x—2(1):>x2—4x+x—2+2=0{ 3( )
X =

X —4x+2-x+2=0

X —5x+4=0 x=1(loai)
X=4

Voi y=2-x1) =

=>x=3;y=1hodacx=4;,y=-2
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log, X+ y = 3log, (w/x— y + 2)

Bai 9: Giai h¢ phuong trinh: :
\/xz +y? +l—\/x2 -y* =3

Giai :
biéu kién: x+y>0, x—y>0

log, X+ Yy =3logg(2+/X—Y) JX+Y=2+X-Yy
=
\/x2+y2+1—\/x2—y2:3 \/x2+y2+1—\/x2—y2:3
\/U—\N=2(u>v) U+v=2yuv+4

u=Xx+y ,
bat: tacohé: 1 [,z \2 & 2, .2
{VZX—y %_,/uvzg %—JUV:3

U+v=2+/uv+4 @)
< \/(u+v)2;2uv+2 =30

Juv+8Vuv +9 —yuv =3 < uv +8Juv +9 = (3+/uv)? < uv =0.

. uv=0
Két hop (1) ta co: { 4 S u=4,v=0 (viu>v). Tirdo ta co: x =2; y =2.(T/m)
Uu+v=

. Thé (1) vao (2) ta co:

Vay nghiém cua hé la: (x; y)=(2; 2)

log, x+2lo =3
BAi 10: Gidi hé phuong trinh { 2 i
X +y* =16

Giai:

Diéu kién: x>0,y >0

() < log, x+log, y* =3 < log, (x.y*) =log, 2° < x.y* =8 < x = %
Thay vao (2) ta dugc

64

7+y“=16<:>y8—16y“+64=0<:>y“=8:>y=<‘/§(V‘I y>0)
Véiy=48=x=+8
x=+/8 =22

Vay hé c6 nghiém duy nhat {

y=48=122
5

X+y).3"=—
Bai 11: Giai hé phuong trinh: (x+) 27

3.dog (Xx+y)=x-y

Giai:
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Diéu kién: x+y >0

5 g
X+ =—377 3 = 3
Hé da cho < (x+y) 27 = > 273
(x+y)* =5 (x+y)’ =5
- 5X3y3:3xysc> X—y-3=0 - y=Xx-3
(x+y)P =5~  (x+y)’=5"" " [(2x-3)’=125
—x—3 —4 ‘
@{Z X3 L {X , thoa man didu ki¢n
X—o= y =
2009y27>(2 _ x* +2010
Bai 12: Giai hé phuong trinh: ~ y?+2010

3log,(x+2y+6)=2log,(x+y+2)+1

Giai:

biéu kién x>0,y >0

(1) < 27089 — 2% _2=0< log, xy =1l Xy =3< Y _3
X

(2) (2) < log, (4x* +4y*)=log, (2x* + 6xy) < x* +2y* =9

Giai hé (1), (2) ta duge nghi¢m cta hé: ((x;y) =(v3:43) v [%:?j

log, (3y —1) = x
Bai 13: (PH - B 2010) Giai hé phuong trinh: (x,yeR)
4* +2* =3y°
Giai:
2" +1 2" +1 2" +1
. y = = y =
Hé phuong trinh & < 3 = 3 = 3 =N
4 + 2 =3y° 3(4° +2°) = (2 +1)? 24 +2°-1=0
2" +1 2" +1
y 3 y 3
= = = 1
(2*+1)(2X—3j=0 L y=3
2 2
log, (6x+4y)=2
Bai 14: Giai h¢ phuong trinh sau: 9 v) (1)
log, (6y +4x)=2
Giai:
o {x, y>0
biéu kién:
X,y #1
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6X +4y = X 1
He (1)< Y )

By +4x =y’ (2)
Hé tro thanh hé déi ximg: (1) (2)ta duge: (x—y)(x+ y_z)ZOQK:yy_Z:O
Vé6i x =y thé vao(1) = x* —-10x =0 < x =10.
Vay nghiém hé 1a: x =y =10

, X=4=y=-2 (loai
Véi y=2-x thevao(l)= x* -2x-8=0< J ] ( )
x=-2 (loai)

Vay nghiém cua hé la (10;10)
BAI TOAN 2: SUDUNG PHUONG PHAP DAT AN PHU
I. Phwong phap:

Phuong phap dugc sir dung nhiéu nhat dé giai cac hé 16garit 1a viéc sir dung cac 4n phy. Tuy theo dang ciia hé
ma lya chon phép dit an phy thich hop.

Ta thyc hién theo cac budc sau:

Budre 1: Dit diéu kién cho cac biéu thirc cua hé ¢o nghia.

Buwére 2: Lira chon 4n phu dé bién d6i hé ban dau vé cac hé dai s6 da biét cach giai (hé dbi ximg loai I, loai IT va
hé ddng cap bac hai)

Buwée 3: Giai hé nhan duoc

Budre 4: Két luan vé nghiém cho h¢ ban dau.

1. Bai tip ap dung:

2lo Xy —2X+y+2)+lo X2 —2x+1) =6
gl—x( y y ) gz+y( )_1’ (X,yER).

Bai 1: Giai h¢ phuong trinh :
log, , (y +5) —log,,, (x+4) =

Giai:
— — 2_
Didu kién: Xy—2X+y+2>0,x 2x+1>0,y+5>0,x+4>0(|)
0<1-x#1,0<2+y=1
2log, [(L-x)(y+2)]+ 2Iogz+y(1— X) =6 log, (Y+2)+ Iog2+y @1-x)-2=0(Q)
OR= 1<:>

Iogl—x (y + 5) - Ing+y (X + 4) = Iogl—x (y + 5) - Ing+y (X + 4) =1 (2)
bit log,,, (1-x) =t thi (1) tré thanh: t+%— 2=0 (t-)°’=0=t=1.

Véit=1tacod: 1-x=y+2< y=—x-1(3). Thé vao (2) ta co:

log, ,(—x+4)—log, ,(x+4)=1< Ioglfx—_x+4=1© XA e K 42x=0
X+4 X+4
x=0 =-1
@{ . Suy ra: {y .
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+ Kiém tra théy chi ¢c6 x=-2, y =1thoa man diéu kién trén.
Vay hé c6 nghiém duy nhat x=-2, y =1.

X,y

Bai 2: Giai hé phuong trinh 4"~ =32
log, (x—y)=1-log, (x+Y)

Giai:
X—y>0
Diéu kién: {x+y>0
X;y=0

o ‘ 2[£+1J=5 2l i Y5
Bién d6i hé phuong trinh vé dang: y X S y X
logs (X* —y*)=1 [xX*-y*=3 (2)

Giai (1): Pat t=2 = =%. Khi d6 (1) ¢6 dang:
Yy X

1 t=2
2(t+fj=5©2t2_5t+2:0© t 1@{

y=1=x=2
y=-1=x=-2(1)
+Véiy=2x= (2) & x*—4y® =3 v0 nghiém

Vay hé phuong trinh c6 1 cdp nghiém (2;1)

+V<’yix=2y:>(2)c>4y2—y2=3©{

2y"%* +log? (gj =y

log, (xy —x+Y) =2log, x

Bai 3: Giai h¢ phuong trinh

Giai:
N x>0
Dléuklén{
Xy—-x+y>0

Tur phuong trinh thir hai ctia hé ta c6(x+1)(x—y)=0<> x =y thé vao phuong trinh dau ta co:

2x"%* 1 log? (gj =x*(1).

batt=1log,x < 2=x

Phuong trinh (1) <2 + (t-1)? =2 & 2" 412 +1=2% + 2t ()

Xéthamsd f(t)=2"+t= f (x)=2"In1+1>0VteR nén f(t) laham sb dong bién trén R
nén (*) tuong duong t* +1=2t & (t-1)’ =0 = t=1=x=2

Vay h¢ c6 nghiém (X, y)=(2; 2)

166




Gido vién: Nguyén Thanh Long Email: Loinguyen1310@gmail.com
DD: 01694 013 498

log,,, (3x+y) +log,,,, (x* + 2xy + y*) =3
Bai 4: Giai h¢ phuong trinh X (xeR)
4 4 2.4 =20

Giai:
Pidu kién: {0< xty=l
0<3x+y=1
Phuong trinh (1) < log,, , (3x + y) +log,,, , (X + y)}? =3 log,,,(3x+Yy) +2log,,,, (x+y)=3 (3
bat t=1log,,, (3x+Y)
t=1
t=2
-Véit=1tacé log,, (3x+Yy)=1<3x+y=X+y < x=0 thay vao (2) ta dugc
4 +24° =20 4 =18 < y = log, 18 (thoa man)
-Véit=2taco log,, (3x+Yy)=2 < 3x+y=(x+Y)* (4) thay vao (2) ta dugc

Phuong trinh (3) tré thanh t+% =3ot?-3t+2=0< {

AH 3X+y
(2) & 220 1.2 =20 ¢ 220V 12 =20 (5)
(x+y)?

+ Thay (4) vao (5) ta dugc 220 42 Y =20 < 220%%) £ 2% =20 (6)
u =-5(loai)
u=4

Dit u = 2% phuong trinh (6) trg thanh u” +u—-20=0 < {

Véiu=4tact2" =4 x+y=2=3x+y=4

X+y=2 x=1
=

3Xx+y=4 y=1

Vay h¢ c6 nghiém (x;y) = (0;log, 18); (1;1)

Taco hé {

. . R 2log,y-2"=4
Bai 5: Giai h¢ phuong trinh: (x,y e R).
2".log, y =log, y* + 2"

Giai:
biéu kién: y > 0.

bat a=1log, y;b=2"(b >0)

a=1
. _[2a-b=4 b=2a-4 b=-2<0
H¢ da cho tuong duong voi S , o
ab=2a+2b 2a® -10a+8=0 {a=4
b=4

b=4 X = X=2
Vay hé c6 nghiém duy nhit (x;y) = (2;81).

a=4 lo =4 =81
Véi{ tacé{ 9 ¥ @{y
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2.log, y =log?, x -1
Bai 6: Giai h¢ phuong trinh : 2
log, y =(log, x-1).log, 3

Giai:
x>0

Diéu kién {
y>0

2.log, y =log3 x -1

2.log, y =(-log, x)2 -1
H¢ phuong trinh < log, y = {

—=27 —og, x -1 log. y =log, x—1
log, 3 g, g5y g,
a=Ilo b=a?-

Dit 92X | hi d6 HPT o thanh: 120~ 2 71
b=1log,y b=a-1
2(a-1)=a’-1 [a’-2a+1=0 ([a=1

Py P
b=a-1 b=a-1 b=0
log, x=1 =
{ g {X (thoa man)
log,y=0 y=

Véy hé c6 nghiém duy nhat: (x;y) =(2;1)

Bai 7: (PHCT - 2001) Xac dinh moi gi4 trj cia tham s6 m dé hé phuong trinh sau ¢cd 2 nghiém phén biét:
Iogﬁ(x+1)—logﬁ(x—1) > log, 4 1)
log,(x* —2x+5)=mlog, , . 2=5 (2)

Giai:
Ta co:
(1) < 2log, (x +1) - 2log(x —1) > 2log, 2 < log,(x +1) > log, (x —1)

{x +1>2(x-1)

= =S1<x<3
2(x-1)>0

Dit t=log,(x* —2x+5) thi (2) tr thanh: t—?zS@tz—St—mzo

Taco: t'=—; 2X =2 >0, VX € (1,3) = t =log, (x* —2x +5) = f(x) dong bién trén (1;3).
(x*=2x+5)In2

Laido: t= f(x) dongbiéntrén (1,3)nén 1< x<3 < 2<t<3

2<t<3
Vay hé c6 2 nghiém phan biét < {tz 5 €0 2 nghiém phan biét.
— =m
Xem han sb: y = f(t) =t> -5t trén (2, 3).
Bang bién thién:
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5
t 2 2 3
y' 0
y ° °
/f? xa&“aﬂ@ ,/fffﬂ zé
4

s A ‘ 2
Dua vao bang bién thién ta c6 dap sO m e (—;;—6)

2log, , (6—-3y+xy—2x)+log, , (x* —6x+9) =6

Bai 8: (PHTS - 2001) Giai hé¢ phuong trinh:
|093,X G-y)- IOgZ—y (x+2)=1

Giai:
2lo 6—-3y+xy—2x)+lo X2 —6x+9)=6 (1
Giai hé phuong trinh: Jox ( y+xy ) 92y ( ) @
log, , (5-y)-log, ,(x+2) =1 2)
0<3-x=#1
O<2-y=1 —2<X<3
. 6-3y+xy—2x>0 X % 2
biéu kién: 2 PN
X~ —6x+9>0 y<2
5-y>0 y=1
X+2>0

6

Taco (1) < 2log, , (2-y)@3-x)+log,, (3—x)2 =6 < 2[log, ,(2-y)+1]+2log, , (3—x)
(vi2—y>0va3-x>0)
= Iog3_x(2—y)+logz_y(3—x):2 (*)

bat t=|og3_x(2—y) thi (*) tr<”ythz‘;1nht:t+%=2(:>t2 —2t+1=0 (vit=0 khéng la nghié¢m)
Do d6 phuong trinh (1) c>|og3_x(2—y)=1<:>3—x=2—yc>y:x—l

Thé y = x—1 vao (2) ta duoc:

Iog3_x(6—x)—log3_x(x+2)=1

<:>Iog3_x(6—x)= Iog3_x(x+2)+log3_x(3—x)<:>Iog3_x(6—x)=I093_X(x+2)(3—x)
x=0

=1
x =5(loai) =

c>6—x=(x+2)(3—x)©x2—5x=0<:{

x=0

Vay hé phuong trinh ¢é 1 nghi¢ém { 1
y=-

Bai tap tu giai c¢6 huéng din:
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.. N R 47 log, x=4

Bai 1: Giai h¢ phuong trinh sau :
log, x+2% =4

HD:
bit: u=2"% >0,v=log, X

. R uv=4 1
H¢ phuong trinh < SU=Vv=2—>X=4y=——

u+v=4 2

BAI TOAN 3: SUDUNG PHUONG PHAP HAM SO
I. Phwong phap

Ta thyuc hién theo cac budc sau:
Budc 1: Dat dieu kién cho 2 biéu thuc ctua h¢ c6 nghia

Budre 2: Tir hé ban dau chung ta xac dinh dugc 1 phuong trinh hé qua theo 1 4n hodc theo ca 2 an, giai phuong

trinh ndy bang phuong phap ham s d4 biét.
Buwée 3: Giai hé mdi nhan duoc.

Il. Bai tap ap dung:

log, Vx+3=1+log,y

Bai 1: Giai h¢ phuong trinh
log, /Yy +3=1+log, x

Giai:
Diéu kiénx; y > 0.
Bién dbi trong duong hé vé dang:
log, (x+3)=2(1+log, y) log, (x+3)=2(1+log, y)
=
log, (y+3)=2(1+log,x)  |2(1+log, x)=1log,(y+3)
= log, (x+3)+2log, x=log, (y+3)+2log,y (1)
Xét hamsé: f(t)=log, (t+3)+2log,t
Mién xéc dinh D =(0;+0).
1 2
+
(t+3)In2 tlIn3

Vay phuong trinh (1) duoc viét du6i dang: f (x)=f(y)ex=y

0

bao ham f (t)=

log, (x+3)=2(1+log, X)(2)
Gidi (2): & x+3=2""""" o x43=4.2°%" & x4 3= 4,220

“ X+3= 4.()(2 )Ioggz o X+3= 4.X|og34 PN Xl—l0g34 +3lelog34 -4 (3)

Khi d6 hé (I) tré thamh: { (1)

>0,Vte D= ham s6 luén dong bién.
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Xéthamsb g(x)=x""%* +3.x7"%*

Mién xac dinh D = (0; +oo)

Dao ham: g'(x) = (1-log, 4).x*** —3log, 4.x"*** <0 Vx € D = ham s6 luén nghich bién
Vay phuong trinh (3) néu c6 nghiém thi nghiém d6 1a duy nhat

Nhan xét rang néu x = 1 1a nghiém cta phuong trinh béi khi do:

1794 4309 =4 < 4=4 dung

X =
Khi d6 hé (IT) tré thanh: { Ve x=y=1
X

Vay hé d4 cho c6 nghiém duy nhat (1;1)

X* +3x+In(2x+1) =y (1)

Bai 2: Giai h¢ phuong trinh:
y> +3y+In(2y +1) = x (2)

Giai:
Diéu kién: x > —i; y > 1
2 2

Lay (1)-(2)= f(x)= f(y)
Vi f(t)=t?+4t+In(2t +1) (t>—%) = fdong bién = x =y
= g(x)=x*+4x+In(2x +1)= 0; g(x) dong bién

= x =0 la nghi¢m duy nhat. Thir lai thoa man
Vay hé c6 nghi¢m duy nhat x=y=0

Bai 3: Tim m dé hé phuong trinh sau c6 nghiém:
2x+[In(x+1)-Inx] = Ry +1[In(y+1)—Iny] (1)
\/y—l—Z{‘/(y+1)(x—1)+m\/x+1:0 (2)

Giai:
N x>0
bieu kién {
y>0
< X+1
Pat f(x)=(2x+1)[In(x+1)-Inx|=(2x+1)In=—
Goi X; X, € [0;+0) Vbi X, > X,
2X, +1>2x,+1>0
Taco: In X1+1>In x2+1>0 = f(x)> f(x,):f(x) la ham so tang
X X
Tu phuong trinh (1) = x=y

(2) = Vx-1-2Y(x-D)(x+1) +mVx+1=0 < Xzl 5 x=1
x+1 x+1

+m=0

batX = =0<X<1

X+1
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Vy hé ¢6 nghiém khi phwong trinh: X? - 2X + m = 0 ¢6 nghiém 0< X <1

bat f(X)=X?-2X= f’(X)=2X —2suyrahé co nghifm<1<m<0

Twong tu:
Tim m dé hé phuong trinh sau cé nghi¢ém

(2x=1)[Inx+In(x-1)]-(2y +1)In[(y+1)y]=0 (1)
{\/y12¢/(y+1)(x2)+mf:0 (2)
batx =t +1, h¢ phuong trinh tré thanh
(2t+1)[In(t+1)+Int]=(2y+1)[In(y+1)+Iny]| ()
{\/y12‘\*/(y+1)(t1)+m\/t+1:0 (2)
Piéu kién: y>1, t>1
Xéthamsd f(x) =(2x+1)[In(x+1)+Int]| dong bién trén (0;+e0). Tk () & f(t) = f(y) o t=y

...ban doc giai tiép -1<-m<0<0<m<1

InL+x)-Inl+y)=x-y

Bai 4: (DHDB - 2006) Giai h¢ phuong trinh § ,
X —12xy +20y° =0.

Giai:
Xét PT thir nhat In(1+x)-x=In(1+y)-y
bat f(t)=In(1+t)-t (t>-1)
1 —t

fl)=— -1=_>

® t+1 t+1
-Néu —-1<t<0thi f'(t)>0, Néu t>0thi f’(t)<0
PT thanh f(x)= f(y)
- Xét x* —12xy +20y® =0 < x = 10y hodc x =2y
Néu y = 0 thi x = 0 thoa hé PT
Néu y > 0thi x =10y hay x = 2y déu cho x>0, y >0
Néu —1< y < 0thi x = 10y hay x = 2y déu cho x <0, y <0

Vay y> -1 (y=0) thix,ycung du va tinh chit don diéu ctia ham s6 trén cac khoang (=10), (0;+00) khi do

phuong trinh dau < f (x)= f (y) < x=y
y>-1Ly=#0
H¢ d& cho thanh < x =10y v x =2y v0 nghiém
X=y
Vay hé c6 nghiém duy nhit (x =0;y =0)

e —e =Inl+x)—-In(L+y)

Bai 5: (PH — D 2006) CM véi mdi a > 0 hé sau c6 nghiém duy nhét {
y—-x=a

Giai:
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e —e"—Inl+x+a)+InL+x)=0
y=x+a

Xét ham sb

f(x) =" —e" —In(l+x+a)+In(l+x),x>-1

Bién ddi {

a
f'(x)=e*(e® -1+ >0(via>0vax>-1
)= ) w1 @> )

lim f(x) =+o0, lim f(X)=—o0 , f(x) lién tuc trén (=L +0).

X—>+
e t—>-1

Tir hai két qué trén, f(x)=0 c6 nghiém xo trén (~1;+0)

Do f'(x)>0,¥x>-1nén f(x)=0c6khong qua 1 nghiém
Két luan f(x)=0 c6 nghiém duy nhét xo va HPT c6 nghiém duy nhat.(x = X,;y = X, +2)

Bai 6: Giai h¢ phuong trinh :

2
2009),2,)(2 _ X2 +2010 (1)
y° +2010
3log, (x+2y+6) =2log,(x+y+2)+1 (2)
Giai:
Pidu kign: 1< T2V 00
X+y+2>0

Lay loga co s6 2009 cia phuong trinh (1) ta dugce X2 + 109,04 (X* +2010) = y? + 109,40, (Y + 2010)
Xét ham s f (t) =t +10g 4, (t +2010),t > 0 hién nhién la mot ham dong bién dong bién
trdosuyra => x> =y &S X=Yy, X=—Y

TH 1: Véi x =y thé vao (2) va ta dugc: 3log, (x+2) = 2log, (X +1) = bt

t t
Dua pt vé dang (éj + (g} =1

Phuong trinh ndy ¢6 nghiém duy nhat t =1 (ban doc ty cm)
=>x=y=7
TH 2: Véi x =—y thé vao (2) duge phuong trinh log, (y+6)=1< y=-3=x=3

Bai tap tu giai 6 huéng din:

e = 2007 - —2L— (1)
. . N y2 -1 . . x>0
Bai 1: (PHDB - 2007) Chung minh rang hé c6 dung hai nghi¢m 0
e = 2007 - —~— (2) y=
x> -1

HD:
Trx>0y>0=>e" >L e >1

Lay (1) - (2) = (3): f (x) = f (y),
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t
t?2 -1

Vei f(t)=e' - (t>1) = f(t) dongbién Vt>1=x=y

= g(x)=e"+ —-2007=0=g"(x)>0

X
Vxi -1
két hop tinh lién tuc ciia ham s6 = dpcm
BAI TOAN 4: SUDUNG PHUONG PHAP PANH GIA

I. Phwong phap:

Il. Bai tap ap dung:

e* —e’ =(log, y—log, x)(xy +1)(1)

Bai 1: (PHTN - 1997) Giai h¢ phuong trinh
x> +y° =1(2)

Giai:
biéu kién x; y>0
Giai (1) ta c6 nhan xét sau:
, o VT
-Néu x>y < log, x> log, y, khi do:
VP(l) <
<0

= (1) v0 nghié¢m
>0

>0
= (1) v0 nghi¢m

) . VT,
-Néu x<y < log, x<log, y, khi do:
VRy

-Viay x = y langhiém cua (1)

. X=y x=y |*7
Khi d6 hé c6 dang: . = , = 1 ©Xx=y=
X“+y =1 2x° =1 X=—2

Vay hé c6 1 cdp nghi€ém [i%j

5

log, (x+y)=x+y-1

Bai 2: Giai h¢ phuong trinh
log, .. (Xy+1)=x+y-1

Giai:
X+y>0
X+y>0

Diéu kién: {xy+1>0 =
Xy+1>0

O<x+y+2=#1

Tur phuong trinh thir nhat cua hé voi viée st dung an phut=x+y>0,taduoc: log,t=t-1

bat u=1log,t =t =2" khi d6 phuong trinh c6 dang:
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. = log,t=0 =1
2”:u+1<BeL°”'"{u 0@{ 9 <:{X+y

u=1 log,t=1 X+y=2
y o X+y=1 X+y=1 x+y=1 [x=0;y=1
+Véix+y=1hé co dang: & & &
log, (xy+1)=0 xy+1=1 " |xy=0 x=1y=0
.. . X+y=2 X+y=2 X+y=2
+ Véix + y=2 hé co dang: o =
log, (xy+1)=1 " |xy+1=4 ~ |xy=3

Khi d6 x; y 1a nghiém cta phuong trinh: t* -2t +3=0 v0 nghiém
Vay hé c6 2 cap nghiém (0;1) va (1;0)

log ; y—log ;5 x=(y=x)(x* =xy+y*).(*)
Bai 3: Giai h¢ phuong trinh: 2 2
X +y>=4

Gigii:
biéu kién: x>0;y>0.

2
Tach: x* —xy+y’ =(x—%) +%y2 >0 Vx,y >0

) | I VI(*)>0 =
Xét x>y = Ogg X < Ogg y= VP(*) <0 = (*) v0 nghiém nén h¢ vo nghiém.
. VT(*) <0 A :
Xét x<y =log - x>lo = = (*) v0 nghiém nén h¢ vo nghi¢m.

y gg ggy {vp(*)>o (*) vo nghi¢ > v nghi¢
0=0
2x* =2y? =4

Vay hé c6 nghiém duy nhat (X; y) = (\/E\/E)

Khi x=y héchota{ (:)x:y:\/i(dox,y>0).

Bai tap tu giai 6 huéng din:
|x—]43 -3x-k<0

Bai 1: (PHDB - 2002) Tim k dé h¢ BPT sau cé nghiém 1 ¢ 1 ;
Elog2 X +§Iog2 (x-1)" <1

HD:
Xeét BPT ta co %Iogz X2 +%Iogz(x—1)3 <1
- Giai xong dugc —1<x<2
- Xét BPT |x—]43 -3x—-k<0<=k>f(x) =|x—1|3 —3x
- Xét —1<x<1, k> f(x)=(1-x)’ -3x
log, 1+ 3l-tan®x =2+ log, (L-tan®y)

log, (1-3\1-tan’*y = 2+ log,(1- tan’ x)

Bai 2: Giai h¢ phuong trinh:
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HD: , ‘
Néu mdt trong ba so x, y, z bang 1
Giasetx=1thi y-1=ylny

Xét f (y)=y-1-ylny

f’(y)==Iny; f’(y)=0ey=1va f(1)=0
Néu 0<y<1thi f'(y)>0suyra f(y)>0

Néu y>1thi f’(y)<Osuyra f(y)<0
Vay y = 1 1a nghiém duy nhét

Bai tap tong hop tw gidi:

Bai 1: Giai cac hé phuong trinh sau
x? —2x+6log 6-y)=x
y —2y+6 log,(6-2)=Yy
z° —22+6Iog 6-x)=z

Iog2 1+3cosy =log,(3sinx)

log, xy = Iogy
yzlogy _4y+3

{Iog2 1+3sinx =log,(3cos y)

Bai 2: Giai cac hé phuong trinh sau

{4y X =32
log, (x+y)=1-log,(x+Y)
{Iogx(3x+5y)+logy(3y+5x):4
9, (
(
(

3x+5y).log, (3y +5x) =4

log, (X* +y*)-log, (2x)+1=log, (x +3y)

log, (xy +1)—log, (4y +2y—2x+4) = Iog4§—1

Ps: a. (2;1)

f.(1;3), (3:1)

Email: Loinguyenl1310@gmail.com

X +3x=3+In(x* —x+1) =

b. ¢y’ +3y-3+In(y*-y+1) =z

2’ +3z-3+In(z" —z+1) = x

xX*-3x*=y*-3y-2

d. X—2 y-1 3
log,| —— |+log, | =— |=(Xx-3
0,22 Joog, (1) (-9

{Ig(x2 +y*)=1+3lg2
' lg(x+y)-lg(x—y)=1Ig3

b. {Xlo%y
IOgs y-

+2y'9% =27
log, x =1

; {Iogz (log, x) = log, (log, y)
log, (Ing X) = log, (IOg4 X)

e. (PHM — 1999) {X B

4Iog3(xy) -2 log, 2
; +(y)
X +y>+3x+3y =12

X=2

a . -
Vol o >0 tuyyhoéc{
y=a
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Bai 3: Giai cac hé¢ phuong trinh sau
2.10g, , (—xy —2x+y+2)+log,,, (x*
a.
log,, (y+5)—log,,, (x+4)=1
log, x+log, y=2+1log, 3
log, (x+Y) =
2X+Xxy+y=14

—2x+1)=6

€.
Iog(x+1)(y + 2)_ Iog y+2 (X +1) =

w| o

Ps:

X =

1
x=8 2
d.(TCKT = 2001) 1

X =
8

Bai 4: Giai cac hé phuong trinh sau

3x+2y 2
3y+2x 2

log
log

X

y

x| +y>-2y=0
=(log, y —log, x}(2 + xy)

x*+y® =16

{—Iogsx —log,y=0
!

a. (x, y)=(5;5) d. (x;y)=(42),(24)
Bai 5: Giai cac hé phuong trinh sau

X+log,y= 3

2y —y+12 3" =8ly

a{
Iog4 —log, y=0

C.
—5y*+4=0

lgx+Ilgy =1
€.
X’ +y? =29
Bai 6: Giai cac hé phuong trinh sau
{yz.logyx :3+4y
a.

log, xy =log, x*

Email: Loinguyenl1310@gmail.com

o 19 x=1g%y+lg* (xy)
g% (x—y)+lgxIgy =0

d. Xlog8y+ylog8x:4
log, x—log,y=1

; 5.log, x—log, y* =-8
5.log, x* —log, y = -9

b.

xﬂ
>

(Vxr1-1)er = H4=x

log, x+y=1

y=8

y {Z(Iogy x+log, y)=5
" |x

=4'9y

3lox
f {(4X)Ig4 (3y)I93

d.

{Iog4

b.{

Iogzxy 4
|091 =

Iog3 X+log,y=1+log, 2
X+y=5
Iogy —

log, y3x _1

Xy =1
lg? x+Ilg®y=2
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c log, x+log, y=1+1log, 9
" x+y-20=0

Ps:d. x=y=2
Bai 7: Giai cac hé phuong trinh sau

. {Iogy\@ﬂogx y

2°+2 =3

log, (1+3\/1—x2 ) =log, (1-y*)+2

C.
log, (1+3\/1— y? ) =log, (1-x*)+2
Ds:
a. x=y=1log, 3
2

b.Néux = 1theotrény,z = 1 hé ddcho <<y=

d. (x;y)=(-L1)v(4;32)
Bal 8: Giai cac h¢ phuong trinh sau

log, x+log, y 2+log, 2

log,, (x+Yy)=—

log, y=8-1log , X
xlog,3+log, y = y+|og:]23—2X

xlog,;12+log, x = y+|og:]32—3y

{SIogzx_log2 ~log , 2

{Iog (x+1) =lgL7
g.

log,(3—V1-2x+x*)=0,5

Iog w1(y+23)=3

Iog y=2 {ngl(x+y =1 | Xy =a’

lgy—1lg|x =1g2

Ps:

Email: Loinguyenl1310@gmail.com

log, y+log, x=2
VB-x+ y+2=3

x(y-)=ylny
b. {y(z-1) =1zlInz
z(x-1) =xInx

d x* =1+6log, y (1)
) yZ =2xy+22x+1 (2)

ylny
y-1
zlnz
(z-1)
_ XInx

(x-1)

X =

= hé vo nghiém

b.
x* +y*

llog, (x + y)| +[log, (x - y)| =3
Xy =3

{Iog2 x+2log y=3
d {

log (x-y)=2
f. 7
I094X—l09xy=€

h y+2|gx 3
y—3lg°x=1

IgZX+Igzy=g(lga2)2
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) (2 : 4 3/5. 32
a. (x;y)=(3:6),(6:3) b. (2v/2:48) c. [2&%
0. (31)v[ 22,7 e. (L2) f(52) g [Z305.9V29
NANE 2 2
. 10 20 1 1
h. (v10;4 i. (2,4 k. (-10;20) v | —;— | =;a° a3;—j
(Vio4) (2:4) (F10:20)v (3 3) (a jv( a
Bai 9: Giai cac hé bat phuong trinh sau
Iogz ~log, x* <0 X (x=1)log2+log (2" +1) <1+ log(7.2* +12)
——3x +5x+9>0 ' log, (x+2)>2
(x 1)lg2+1g(2** +1) < Ig(7.2* +12) y log,,, (1-2y+y?®)+log, ,(1+2x+x*)=4
log x+2 > 2 ' log,., (1+2y)+log, ,(1+2x)=2
In(l+x) Inl+y)=x-y
e.
x* —12xy +20y* =0

[—g gj e. (0;0)

HE PHUONG TRINH LOGA CO CHUA THAM SO
—Iog —log,y=0 ,
Bail: Chohe {2 ° ’ (a la tham so)
X +y?-ay=0
a. Giai h¢ khi a=2
b. Tim a dé hé c6 nghiém
Ps: a>0
log, (ax +by) +log, (ay + bx) =4
Bai 2: Cho hé 9 ( Y)+log, (ay+b)
log, (ax +by).log, (ay +bx) = 4
a. Giaihé¢ khi a=3,b=5
b. Giai va bién luan khi a>0,b >0
log, (xcosa + ysina) + lo cosa +Xxsina) =4
Bai 3: Cho h¢ 9( ye )+1og, _ :
log, (xcosa + ysina).log, (ycosa + xsina) =4

a. Giai hé khi o =%

b. Cho a e (0;%} bién luan hé
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Xz_yzza

(0<a=1)
log,(x+y)+log,(x-y)=1

Bai 3: Xac dinh a dé hé co nghiém {

log, 3x+ky)=2

Bai 4: Giai va bién luan hé R
i iai va bién luan e{logy(3y+kx)=2( eR)

LOI KET:

TOi hi vong rang tai liéu nay sé co ich cho tét ca cac ban hgc sinh, ciing nhw cac ban dong nghiép,
tai liéu dai va c6 tham khio thém mot s6 tai ligu nén khong thé tranh dwoc nhiing sai sét, rit mong cac
ban lwgng thw

Gop y theo dia chi Email: Loinguyen1310@gmail.com hoic dia chi: Nguyén Thanh Long
S6 nha 15 — Khu pho 6 — Phurdmg ngoc trao — Thi x4 bim son — Thanh phé thanh héa

“Vi m@t ngdy mai twoi sing, cac em hay cb 1én, chic cac em hoc tot va dat két qua cao... chao than &i”
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