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KIEN THUC CAN NHO

Hamsé mii y=a*(0<a=1)

Ham sé logarit y =log, x(0 <a=1,x > 0)
+ Céc cong thac lay thira

Véi a,b>0;m,neZ taco

a"a" = g™"
(am)” =™
(ab)" =a"b"
Z_r: —qm"

m
an =4a"

+ Céc cong thirc bién ddi logarit
log,b=c<a"=b(0<a=1b>0)
Véi 0<a,b=#1Lx,X,axeR taco
Ioga (X1X2) = Ioga |X1| + Ioga |X2|
o, 2| -1og x| -1,

XZ
log, x* =alog, x
a.Iogax =X

1
log . x=—log, x
(04

log, b=
" log,a
Cong thirc ddi co sb
log, x
log, x = 0% X
log, a

Giai phuong trinh ma
Dua vé cung co so

A1 _ a0 <:>{0<a;rsl
f(x)=9g(x)
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O<a=1
a'®W=ps=ib>0
f(x)=log, b

+ Néu a=a(x) 1a ham phu thudc vao bién x thi rd rang a =1 ciing c6 thé 1a nghiém
Khi d6 phuong trinh twong duong voi
a0 = g9 a>0
(a-1)(f(x)-g(x))=0
+ LAy logarit hda 2 vé
a'™ =p% & f(x).log, a=g(x).log, b muc dich 1a lam xut hién nhan t chung ¢ ca f(x) va
g/(x).
Bat phuong trinh mii — logarit
a>0

(a-1)(f(x)-g(x))=0
O<a=1

Dang 2: log, f(x)>log, g(x) << f(x)>0,9(x)>0

(a-1)(f(x)—-g(x))=0

Dang 1: a'® >a%™ <:>{

0<f(x)=#1

Luu y: Diéu kién v6i ham log, ,, g(x) 1a
g(x)>0

BIEN POI TUONG DPUONG DUA VE CUNG CO SO

BAI TAP MAU

Bai 1. Giai phuong trinh : 2”1.4“.% =16".
8

Loi gidi:
Phuong trinh d& cho tuong duong vai
2**1.22“1).% =2 5 25 S S B —4=4X > X =2.

Vay phuong trinh ¢6 nghiém duy nhat x = 2.

2x-1

Bi 2. Giai phuong trinh: 8% =0,25(v2)

Lo1i gidi:
+ Diéu kién x = —1.
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Khi d6 phuong trinh twong duong voi
3(2X71) 7x 3(2X71) B72 3 ( 2X _ 1) 7 X

2 71 =2222 o2 ¥ =22 & =—_2
X+1 2
x=1
STX-9x+2=0< 2
X=—
7
A . . s 2
Vay phuong trinh ¢ 2 nghiém la x € {7;1}.
1 log; x
Bai 3. Giai phuong trinh: (X—Z)(X—Ej =x-2.
Lo gidi:
Phuong trinh d& cho tuong duong vai
X—2=0 X=2 X=2
X—250 X>2 X>2
L\ Rt log,x=0< x=1 ©x=2
e e
2 x——=1 X=—
L 2 L 2

Vay phuong trinh ¢4 nghiém duy nhat x = 2.

‘ w

X+1

= (v10-3)<=.

X—
X—

LN

Bai 4. Giai phuong trinh: (@+3)

- -

Lo gidi:

o Ix=#1
+ Diéu kién

X# -3

1 L .
Do 10 -3= , nén phuong trinh da cho tuong véi

@+3

3-x X+1
(V10 -3)1 =(VI0-3)* & S XX e 1mg-
Xx-1 Xx+3
& x2 =5 x =45,

Vay phuong trinh ¢6 2 nghiém la x = +4/5.

2

B N
Bai 5. Giai phuong trinh: [2(2&*3)2&} =4,

Loi gidi:
+ Dieu kién O0<x =1
Khi d6 phuong trinh twong duong voi
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2(+/x+3)
P 2 A+
N NN T )
@4&+2(&+3):4&(&—1)@4x—10\/§—6=o@&=3@x=9.

Vay phuong trinh ¢6 nghiém duy nhat x =9.

=2

2-/3cosx

Bai 6. Gidi phuong trinh: (2+x—x¢)"" = (2+x-x?)

Loi gidi:
Phuong trinh d& cho tuong duong vai
—1<x<2(*)

2+X—X2>0 XZ—X—1=0(1)

(oxo o zeion0” | )

+ \
+() & x = % thoa man diéu kién (*).

+(2)<:>x+%=%+2k7zc>x=%+2k7z,keZ,ta phai ¢6 —1<%+2k7r<2<:>k=0:>x=%.

li\/g X_7T
2 6

Vay phuong trinh ¢6 3 nghiém la x =

X2 +x—4

Bai 7. Giai phuong trinh: (x—3)" % = (% ~6x+9)

Loi gidi:
Phuong trinh d& cho tuong duong vai

(X _ 3)3x2—5x+2 _ (X _ 3)2(x2+x—4)

{x3>0 x>3 X =4
= S x-4=0 <
~3-1)(3x* =5x+2-2(x? +x—4)) =0 {

(x )( XX (X o )) {x2—7x+10

Vay phuong trinh da cho c6 2 nghiém la x e {4;5}.

Bai 8. Giai phwong trinh: %Iog2 (5—x)+2logyv3—-x =1.

Loi gidi:
+ bieu kién x < 3(*).
Khi d6 phuong trinh twong duong voi
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Iogg(5—x)+logg( 3—x)2 =1

& log, (5-x)(3-X) =1 (5-X)(3-x) =8 & ¥ —8x+7=0c{x

Chi c6 nghiém x =1 thoa man diéu kién (*).
Vay phuong trinh c6 nghiém duy nhat x =1.

Bai 9. Giai phuong trinh: log, (x—1)+ L =£+Iogzx/x+2.

IOgZx+l 4

Loi gidi:
+ bieu kién x> 1(*).
Khi d6 phuong trinh twong duong voi

Iog4(x—1)+log4(2x+1):%+Iogzx/x+2

@%Iogz(x—1)+%logz(2x+l) :%+%Iogz(x+2)

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

< (x-1)(2x+1)=2(x+2) <= 2x* -3x-5=0 <= 5
X=—
2

Chi c¢6 nghiém x :g thoa man diéu kién (*).

Vay phuong trinh ¢6 nghiém duy nhit x = g

Bai 10. Giai phuong trinh: log, (x—1)" +log ; (2x-1) =2.

. .

Loi gidi:
+ Diéu kién %< X #1(%).

Khi d6 phuong trinh twong duong voi

log, (x—l)2 + Ioga(2x—1)2 =2

& log, (x-1)* (2x-1)" =2 = (x-1)* (2x-1)" =9

(x-1)(2x-1)=3  [2¢-3x-2=0 |*~2
SN SN 1
(x-1)(2x-1)=-3 | 2x*-3x+4=0 XZ_E
Chi c6 nghiém x =2 thoa man diéu kién (*).
Vay phuong trinh c6 nghiém duy nhat x = 2.
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Bai 11. Giai phwong trinh: log, 2+ 2log,, 4 = log ;. 8.

Loi gidi:
+ Piéu kién 0 < x;t%,x;tl(*).
Khi d6 phuong trinh twong duong voi
1 2 1 1 4 6
+ = =N + =
log,x log,2x log,~/2x  log,x 1+log,x 1+log, X
1 2
Py =
log, x 1+log, x
Vay phuong trinh ¢4 nghiém duy nhat x = 2.

<> 1+log, x=2log, x = log, x=1<x=2

Bai 12. Giai phuong trinh: log ; vx+1-log, (3—x)—|ogg(x—l)3 =0.

2

Loi gidi:

+ bieu kién 1< x < 3(*).

Khi d6 phuong trinh twong duong voi
log, (x+1)+log, (3—x)—log, (x-1)=0

< log, (x+1)(3—x) =log, (x-1) < (x+1)(3-x)=x-1

+
c>x2—x—4:0<:>x:l_;/ﬁ

1+\/ﬁ
2

thoa man diéu kién (*).

1+\/ﬁ
,

Chi cé nghiém x =

Vay phuong trinh ¢6 nghiém duy nhat x =

Bai 13. Giai phuong trinh: log, (x+1)2 +2=log ; V4 —x+log, (x+ 4)3.

Lo gidi:
a . |4<x<4
+ bieu kign *).
x#=-1

Khi d6 phuong trinh twong duong voi

log, |x+1]+2=1log, (4—x)+log, (4+X)

& log, 4|x+1=log, (16 - x*) <16 - x* = 4|x+1
+ Vi —1< x <4 phuong trinh tré thanh

X +4x-12=0< x=2.
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+ Vi —4 < x < -1 phuong trinh tr¢ thanh
X2 —4x—-20=0< x=2-+/24.
Vay phuong trinh ¢6 2 nghigm 1a x = 2, x = 2—+/24.

Bai 14. giai bat phuong trinh: log, (X —%j > 2

Loi gidi:

Bat phuong trinh da cho tuong duong voi:

1 (x—l)(x—%—XZJZO
@Iogx(x—zjzlogxxza ©Z<X<l

X>— x#1
4

Vay tap nghiém ciia bit phuong trinh 1a S = (% ;1) .

log, (x* ~9x+8)

2
log, (3—x) )

Bai 15. Giai bat phuong trinh:

Loi gidi:
X —9x+8>0

Diéu kién: {3—x>0 < x<1,suyra log, (3—x)>0
log, (3—x)#0

Khi d6 bat phuong trinh tuong duong véi:

log, (x* —9x+8) < 2log, (3- x) =log, (3-x)’

& X -9x+8<(3-x) ©3:+1>0s x>—%, két hop voi diéu kién suy ra —%< x<1.

Vay tap nghiém ciia bit phuong trinh 1a S = (—% ;1] .

Bai 16. Giai bat phuong trinh:
logs (x? ~4x-11)" ~log,, (x* ~4x~11)’
2-5x-3x°

>0

N, e

Loi gidi:

X2 —4x-11>0

y by 2?0 X € (~00;-2) U(~2;2-/15) U(2+15; +<0)

biéu kién: {
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log, (x* —4x—11)

Ta dua vé cing co s6 5; log,, (X2 —4X—11)3 = 3logﬂ(x2 —4X—ll) =3

log 11
Khi d6 bat phuong trinh twong dwong vai:
log, (x> —4x-11 log, (x> —4x-11
2~ 3 % . )zo@ % ( . )£0d02— 3o
log 11 2—-5x—-3X 2-5x—-3X log: 11
[log, (x* ~4x-11)20 [ (x2_ax—11>1
2-5x—3x? <0 st +5x_250 | XS(H2)V[6+0)
= & = 1
Iogs(x2—4x—11)§0 x* —4x-11<1 XE(_Z;E)
2_5x-3x2>0 | 3x*+5x-2<0

Két hop v6i diéu kién, suy ra tap nghiém cua bat phuong trinh 14
S =(-0;-2) u(—2; 2—\/E) U[6;+0).

BAI TAP PE NGHI

Bai 1. Giai phuong trinh: §/(x—1)" = (x-1)""".

Bai 2. Giai phuong trinh: %Iogﬁ(x+3)+%log4(x—1)8 =log, (4x).

Bai 3. Giai phuong trinh: log, (~4x* +13x—5) = log,; (3x+1).
Bai 4. Giai phuong trinh:
log, (X* +x+1) +log, (x* = x+1) =log, (x* + x* +1) + log, ( x* - x* +1).

Bai 5. Giai phuong trinh: log, (x+1)2 =log,(4-x)+log,(4+Xx).
3
Bai 6. Giai phuong trinh: log, E.Iog2 x—log, X? :%+ log, Jx.
X
Bai 7. Giai phuong trinh: (X2 +3)‘X o = (X2 +3)X+4

2 4 2 X
Bai 8. Giai phuong trinh: (X2 + X+1)2X ‘< (X;—Mj
X" —Xx+1
log, (x* —9x+8)
log, (3—x)

Bai 10. Giai bat phuong trinh: log, (x —%) >2

Bai 9. Giai bat phuong trinh:

Bai 11. Giai phuong trinh: (x¢ —4x)" = (4-x)"™
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Bai 12. Giai phuong trinh: log, xX=> +log, (X2 - 25) =0
X+5
Bai 13. Giai phuong trinh: log, (log, x)+ log, (log, x) =
Bai 14. Giai phuong trinh:
1 6 3 2 2 2
glog2 (3x—4)".log, X’ = 8(Iog2 &) +[Iogz(3x—4) }
4 4 4

Bai 16. Giai phuong trinh: log, (x+8)—log, (x+26)+2=0

Bai 15. Giai phuong trinh: glog1 (x+ 2)2 —-3=log, (4- x)3 +log, (x+ 6)3

Bai 17. Giai phuong trinh: 2log, (x ++/ X2 +1)+ log, ( x> +1- x) =3
2

Bai 18. Giai phuong trinh: Iogz(x—\/xz—l)log3(x+ x2—1):logs(x— x2—1)

log, (4-x)

6+2—=2

Bai 19. Giai phuong trinh: log m
+
2

x+3

N| -

Bai 20. Gidi phuong trinh: log, {2log,[1+log, (1+3log, x) ]} =
Bai 21. Giai cac phuong trinh:

1.1.  2log,Vx? —4x+3+|ogl(x—1)2 -2>0

2

1.2, log,[ x(x+9)]+log, X+9—0

1.3. I0925(x2—8x+25) Iogf IogS|x g

LOGARIT HOA 2 VE

BAI TAP MAU
Bai 1. Giai phuong trinh sau:
x-1
1. 58 x =500.
, 2x-3
2. 324 x =18.
3. X452
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4, o3,
2

Loi gidi:
1. Phuong trinh tuong duong voi
x—-1 x-3

52 % =527 <52 =1
Lay logarit co so 2 hai vé cua phuong trinh ta dugc

(x—3)I0925+XT_3:O@(X—S)(I0925+%j:0<:{

2. Phuong trinh tuong duong voi
2x-3 3x-6

322 0 =232 o1
Lay logarit co so 2 hai vé cuia phuong trinh ta dugc

(x?_4)|og23+3(x—;2):O<:>(x—2)(§+(x+2)I0923j =0

X=3
x=-log, 2

x—2=0 {X=2
X=2.

<3 =1 =
;+(x+2)I0923=0 X* +2x+3log, 2=0(VN)

Vay phuong trinh ¢4 nghiém duy nhat x = 2.
3. Phuong trinh tuong duong voi
log, 2°~* +log, 5% =0 < (x—2)(x+2+log,5) = 0

X=2
=
Xx=-2-log,5

Bai 2. Giai cac phuong trinh sau
1. X9 =1000x°.
2. X9 X =32,

3. 7Iog225(5x)—1 _ Xlog57.

Loi gidi:
1. bicu kién x>0, khi d6 phuong trinh tuong duong voi
lg x.1g x = 131000 + Ig x*

1

lgx=-1 X=—

@(ng)z—Zng—S:Oc{ng 3 © 10
- x =1000

Vay phuong trinh ¢6 2 nghiém la x € {%;1000}.
2. Diéukién x>0, liy logarit co sb 2 hai vé ciia phuong trinh, khi d6 phwong trinh twong

duong voi
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(log, x+4)log, x = log, 32 < log®, x+4log, x—5=0
log, x=1 X=2
_1
32
3. Diéu kién x>0, khi d6 phuong trinh tuong duong voi
log, (7"’9225(5”’1) = log, (x'°957) & (log® 5 (5x) —1) log, 7 = log, 7.log; X

=
log, x=-5 X

1
log, x=-1 X==
C>l|0925(5x)—|095x—1=0<:>|0925X—2|095X—3=0C> Js = 5 BAI
4 log. x=3 K =125

TAP PE NGHI

Bai 1. Giai phuong trinh : 5**4/8* =100.
Bai 2. Giai phuong trinh: 9.x°%* = x?,

Bai 3. Giai phwong trinh: 3°.221 =6

PUA VE PHUONG TRINH TIiCH

Bai 1. Giai phuong trinh sau: 2 —4.2¢>* -2 14=0.

Loi gidi:
Phuong trinh d& cho tuong duong vai

& 2" (4-2%)+(4-2%) =o@(4—2“)(2x2** —1) -0
{4—2“:0 {2X=2 {x:l

= o =
2¥*_1=0 x*—x=0 x=0

Vay phuong trinh ¢6 2 nghiém la x € {0;1}.

Bai 2. Giai phuong trinh

2(log, x)2 =log, x.Iogs(\/2x+1—1)

Loi gidi:
+ bieu kién x>0, khi d6 phuong trinh tvong duong voi
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(log, x)2 =2log, x.log, (\/Zx +1—1)

< log, x(log3 x—2log, (\/Zx +1—1))

[log, x=0 x=1

< _Iogg x—2|ogs(\/2x+1—1) =0 < log, /x = Iog3(\/2x+1—1)

_ x=1
x=1 0

S X=
_\/_:\/2x+l—1 «—4
Vay phuong trinh ¢6 2 nghiém la
xe{1;4}.

Bai 3. Giai phuong trinh:
2log? x = log, x.log, (\/Zx +1—1)

e

Loi gidi:

Diéu kién: x>0, khi d6 phuong trinh twong dwong véi:
%Iogﬁ x =log, x.log, («/m—l) < log, x(% log, x—1log, (m—l)j =0
[log, x=0

- %Iog2 x—IogZ(\/m—l) =0

=S =N
log, V'x = Iogz(\/2x+1—1) L/— = 2x+1-1
=N =N

| x+1l+2x=2x+1 |[x=4

Vay phuong trinh c6 hai nghiém la x=1x=4.

BAI TAP DE NGHI

Bai 1. Giai bat phuong trinh: 4x% +x.2° ™ +3.2¢ > x2.2° +8x+12
Bai 2. Gidi phuong trinh: 2(x* -3) =3x(1-4.3")-1
Bai 3. Gidi phuong trinh: x5 (3" ~35")x+25 -3" -0
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1
Bai 4. Giai phuong trinh; 2% (\/x2 T 4-x- 2) YN

Bai 5. Giai phuong trinh; 3% %2 4 3 3e2e2 _ g1 | g gix2eon(x:2)

MOQT SO DANG PAT AN PHU CO BAN

Dang 1: Phuong trinh c6 dang
'Y +a,_@a" """+ raa'™ a0, R,

Pit t=a'™, dwa vé giai phuong trinh bac k véi an 1 t.
Dang 2: Phuong trinh c6 dang
aa'®+ab'™+a,=0ab=1

1
Pitt=a'®>0=hb'" =E:>a1t+%+a3 =0 at’ +at+a, =0
Dang 3: Phuong trinh ¢6 dang
a,a”' ™ +a, (ab)f(x) +ob*' M =0
Khi d6 chia ca 2 vé caa phuong trinh cho b?"® > 0. Phwong trinh tré thanh

a f(x)
a1t2+a3t+a3:0,t:(gj > 0.

BAI TAP MAU

Bai 1. Giai phuong trinh : 2¥ 7 — 22 =3

Loi gidi :
Phuong trinh da cho tuong duong véi :
2~ gjx —3: 2 3% _4=0

Dit t =2"* >0, khi d6 phuong trinh tré thanh :

2 x=-1
t2—3t—4:0<:>t:4>0<:>2xX:22<:>x2—x:2<:{ 5
X=
N tos 3 . n3x X 1 12_
Bai 2. Giai phuong trinh : 2°* —6.2 —W-F? =1

Loi gidi :
bat t =2 >0, khi d6 phuong trinh tré thanh :

t3—6t—t§3+%=1©t3—%—6(t—%)—1=0
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2
Dit u -2y —%z(t—gj(tz +2+é)=(t—3j{(t—% +6J =u(u’ +6)
t t t t t t

Khi d6 phuong trinh tr¢ thanh :
u(u2+6)—6u—1=0c>u=1c>t—%=1<:>t:2>0<:>2x =2ox=1.

Vay nghiém cua phuong trinh la X =1.

Bai 3. Gidi bt phuong trinh : X" 1 (x—1)"* <2

Loi gidi :
2 x>0:x-1>0
Diéu kién : o x>1
O<x+1#1

. , - I a1\ X= log(x41)(x-1) l il
khi d6 dat t=x"" O =g log, ., X :Wlogx+1t = Ingflt:t:(X_l)log X

viy bit phuong trinh tuong duong véi :
trt<2et<ie X< log,, .., (x-1) <0; dox>1 <> x<2

vy tap nghiém cuia bat phuong trinh 1a S =(1,2].

Bai 4. Gii phuong trinh: 64'°%+% =3.2'%%"% 4 3.4'%0'x 1 4

Loi gidi :

Diéu kién x>0

Dit t = 4Iog42x — 2I0g22x :t2;64I0942x _ 18

Khi d6 phuong trinh tr¢ thanh

=3 +4t+4o (t-4) (P +t+1) =0 t=4
X =

2
S 49 =4 logl x=1<
X =

N

Mét sé dang dit 4n phu khac

Cung tim hiéu qua mét s6 vi du sau

Dang 1: log, f(x)=1log, g(x), dat t=1log, f(X)

Bai 1. Giéi phuong trinh: log, x = log, (v/x +2).

Lol gidi:
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+ biéu kién x>0, khi do dat

x=T ' t
t=log, x = Iogs(ﬁ+2):> ¢ @[ﬂ] +2(£J =1(%)
Jx+2=7242=3 3 3
Vé trai ciia phuong trinh (*) 13 ham nghich bién, vé phai 1a ham hiang. Mat khac nhan thay t =2
thoa man phuong trinh. ,
Vay phuong trinh (*) c6 nghiém duy nhat
t=2<log, x=2< x=49.
Vay phuong trinh ¢4 nghiém duy nhat x = 49.

Bai 2. Giai phuong trinh: log,; (X* —2x-2)=2log ¢ (x* -2x-3).

Loi gidi:
+ Piéu kién x* —2x—3> 0, khi d6 phuong trinh twong duong véi
log, (X* —2x—2) = log, ( X* - 2x - 3)

Dit t = x* —2x -3, phuong trinh trg thanh
t=5y 5 y 1 y
log, (t+1)=log. t=y < @(—) +(—j =1(*)
o(t+1)=log, t+1=5"+1=6" \6) |6
Vé trai ciia phuong trinh (*) 13 ham nghich bién, vé phai 1a ham hing. Mat khéc ta lai c6 y =1,
thoa man phuong trinh. ,
Vay phuong trinh ¢6 nghiém duy nhat

Xx=4 X
y=lelogit=1ot=5c % —2x—3:5<:{ 2(théa man dieu kién)

Vay phuong trinh ¢6 2 nghiém la x e {-2;4}.

Dang 2: "%+
bat t =log, (x+c¢)

=X,b=a+c

log;(x+3) _

Bai 1. Giai phuong trinh: 4 =X.

Loi gidi:
bat t =log, (x+3), khi d6 phwong trinh tro thanh

t t
4 :x:7‘—3<:>(;j +3(%) =lot=1<log, (x+3)=1< x=4.

logs(x+5) _

Bai 2. Giai phuong trinh: 2 =X+4.

Loi gidi:
bat t =log, (x+5), khi d6 phwong trinh tro thanh

t t
2! :x+4:3t—1<:>(§j +(%) =let=1lcx=-2.
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Dang 3: s™* =clog, (dx+e)+ax+B,d=ac+a;e=bc+p.

Khi d6 dat ay +b=log, (dx+e), va chuyén vé h¢ phuong trinh

Bai 1. Giai phuong trinh: 7* = 6log, (6x —5) +1.

Lo gidi:
bat y-1=log, (6x—-5)= 7" =6x-5
Khi d6 ta c6 hé phuong trinh
{7“ =6(y-1)+1

=

77 =6x-5

Xéthamsd f(t)=7"+6t,tacd f'(t)=7"In7+6>0.Nén f(t) la ham s dong bién trén R .
Vay f(x)=f(y) © x=y < x=log, (6x-5)+1< 7" =6x-5
D& thay phuong trinh nay c6 nghiém x=1,x = 2.

7T =6y -6x o 7T +6x=7"" + 6y

BAI TAP BPE NGHI

Bai 1. Giai phuong trinh: (7 +4+/3)* —=3(2—-+/3)* +2=0
Bai 2. Giai phuong trinh: 3% + 3% +3** 4+ 3** =1000
Bai 3. Giai phuong trinh: (5—@)X + 7(5+\/2’1)x = 23

o g 2 18
Bai 4. Giai phuong trinh: + =

A PRIORE T o ™ Lo T

Bai 5. Giai phuong trinh:
(7+5v2) +(v2-5)(3+2V2) +3(1++2) +1-+2 =0
Bai 6. Giai phuong trinh: (2+x/§)(H) +(2—\/§)X o =L

2-+/3

Bai 7. Giai phuong trinh: (IogX X—f—lj(B'ngx -x° +1) =0
X_

Bai 8. Gidi phuong trinh; 64 =3.2"°% % 1 3.4°9* | 4

PAT AN PHU PUA VE PHUONG TRINH BAC HAI

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

Loi gidi:
bat t =3, khi d6 phuong trinh trg thanh
t? +2(x—2)t+2x—-5=0, coi ddy la phuong trinh bac 2 véi an 1a t
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Taco A':(x—z)z—(Zx—S):(x—B)2

Tir d6 suy ra

t=2-X+x-3=2x-5 3*=-1(VN) LA A

S <3 =5-2x < f(X) =3" +2x-5=0(*) Xét ham s6

t=2-x—(x-3)=1 3" =5-2x

f(x) tacd f'(x)=3In3+2>0,dodd f(x) laham sb dong bién. mat khac ta nhan thiy

f (1) = 0. Vay phuong trinh (*) c6 nghiém duy nhat x =1.

Vay phuong trinh ¢6 nghiém duy nhat x =1.

Bai 2. Giai phuong trinh: log?; (x+1)+(x—5)log,(x—1)—2x+6=0.

Loi gidi:
+ Diéu kién x> -1.
bat t = log, (x—1), khi d6 phuong trinh tro thanh

t? +(x—5)t—2x+6=0< (t-2)(t—3+x)

t=2 log, (x+1)=2 X+1=9 X =8
= & & =
t=3-x |log,(x+1)=3-x | x+1=3"" 3 (x+1)-27=0(*)
Xéthamsd f(x)=3"(x+1)-27 ¢6 f'(x)=3"(x+1)In3+3">0.Nén f(x) la ham dong bién.
Mat khéc ta lai c6 f(2)=0. Do d6 phuong trinh (*) c6 nghiém duy nhat x = 2.
Vay phuong trinh da cho ¢ 2 nghiém la x=2,x =8.

BAI TAP PE NGHI

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

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

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

Bai 4. Giai phuong trinh: 3.25*2 +(3x-10)5"% = x -3

Bai 5. Giai phuong trinh: 47 4 2% 4+ 2" =16,

Bai 6. Giai phuong trinh; 4 +(x*=7).2" +12—-4x* =0

Bai 7. Gidi phuong trinh: 2(x* -3) =3x(1-4.3")-1

Bai 8. Giai phuong trinh: x5 (3" ~35")x+25" -3" -0

PHUONG PHAP SU DUNG TiNH PON PIEU CUA HAM SO
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Tinh chat 1: Néuhamsé f(x) lién tuc trén khoang (a;b) vaco f(a)f (b) <0 thi phuong trinh
f(x) =0 c6 nghiém x, €(a;b).

Tinh chat 2: Néu ham s f(x) ting hodc giam trén mot mién D thi phuong trinh f(x) =0 chi
c6 tdi da mot nghiém trén D.

Tinh chat 3:Néu ham sé f (x) tang hodc giam trén mot mién D thi véi 2 s6

uveD, fu)=f(v)csu=v.

Tinh chat 4: Néu ham s f(x) tiang va ham sb g(x) 1a ham hang hozc ham giam trén mién D

thi phurong trinh f (x) = g(x) c6 tdi da mot nghiém trén D.

Pinh ly Lagrange: Néu ham sb F(x) lién tuc trén doan [a;b] va c6 dao ham F '(x) trén khoang

(a;b), khi do6 ton tai sé ce(a;b)/ F'(c) :w.
Ap dung véi F(a) = F(b) = 3ce(a;b)/ F'(c) =0.
f*(x)>0

Pinh ly Rolle: Néu ham sé f (x) c6 { ,Vx e D thi phuong trinh f(x)=0 c6 t6i da 2

f"(x)<0
nghiém.

Céc tinh chit 1,2,3,4 duoc sir dung tryc tiép khi lam bai.
binh ly Lagrange va dinh 1y Rolle chiing ta sir dung gian tiép thdng qua viéc lap bang bién thién
ciia ham s6 f (x) ( Xem céc bai tap mau 6).

Bai 1. Giai phuong trinh: x+2.3%%* =3,

Lol gidi:

+ Piéu kién x> 0.

Khi d6 phuong trinh twong duong voi

2.3°%* =3 x. Nhan thiy vé trai 1a ham sb dong bién va vé phai la ham nghich bién. Mt khac
nhan thay x =1 la nghiém cta phuong trinh.

Vay phuong trinh ¢6 nghiém duy nhat x =1.

Bai 2. Giai phuong trinh: —2°~ + 2" =(x-1)’.

Lol gidi:

Phuong trinh d& cho tuong duong vai

2 x—1=2""4x2 - x> f(x-1) = f(x?—x), trong d6 f(t)=2"+t
Xéthamsd f(t)=2"+t,co f'(t)=2"In2+1>0 vay f(t) la ham s dong bién
x=0

x=1

Vay phuong trinh da cho ¢6 2 nghiém la x € {0;1}.

Nén f(x-1)= f(xz—x)<:>x—1:x2—x<:{
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3x—x%-1
Bai 3. Giai phuong trinh: log, (\/x2 342+ 2) + @j =2,

Lo gidi:
e X=>2
+ Pieu kién x° -3x+2>0<= ™
x<1

DPit u=+/x*-3x+2 >0, khi d6 phuong trinh tré thanh

1-u?
log, (u+2) +(%j -2=0(1)
Xéthamsé f(t) =log, (t+ 2)+5t2’1 —-2,t>0.Tach
1
f't)=———
® (t+2)In3
f(1)=0, do d6 phuong trinh (1) c6 nghiém duy nhat

+
U=l VX’ -3x+2=1< x2—3x—1:0<:>x=3_2\/g
3+5

Vay phuong trinh ¢6 2 nghiém la x = _T

+2t5°%In5>0,vt> 0. Do do f(t)1a ham sé ddng bién. Mat khéc ta lai c6

Bai 4. Giai phuong trinh: 2% + 9% 4 x2 46 =423 4 3% 1 5%,

Loi gidi:

Phuong trinh d& cho tuong duong vai

XK 43 L x2 4 6=2%0 £ 3K 15y

S22 ox = =298 L Ax -6 -3

& f(x*-x)=f(4x-6)

Trong 6 f(t)=2"+t—-3",tacé f'(t)=2'In2+1+3"In3>0,VtcR. Do d6 f(t) la ham sb
ddng bién trén R .

X
Vay f(xz—x): f(4x—6)<:>xz—x:4x—6<:>x2—5x+6:0<:{

Vay phuong trinh ¢6 2 nghiém la x € {2;3}.

Bai 5. Giai phuong trinh: 3*.2x =3 +2x+1.

- -

Loi gidi:
Nhan thay x = —% , khdng 1a nghi¢ém cua phuong trinh. Khi d6 phuong trinh tuong duong vai

_2x+1
2x-1

3X

™)
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Vé tréi ciia phuong trinh (*) 1a mot ham dong bién trén mai khoang (—oo;—%),(—%;+ooj, vé
I NPV A Ak 1 1 A peA X
phai ctaa (*) 1a mot ham nghich bién trén moi khoang —oo;—E , —E;+oo . Nén trén moi
, 1 1 . e n
khoang _OO;_E , —E;+oo phuong trinh ¢ toi da 1 nghiém.

Nhan thiy x =+1 théa man phuong trinh.
Vay phuong trinh ¢6 2 nghiém la x = £1.

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

Lo1i gidi:

Phuong trinh d& cho tuong duong vai

4 +6"-25x-2=0.

Xét hamsb f(x)=4" +6" —25x—2 liéntyctrén R. Ta co

f'(X)=4In4+6*In6-25, f "(xX) =4"In*4+6"In>6>0. Do d6 f'(x) 1a ham sb ddng bién trén
R. Matkhactalaico f'(0)=In4+In6-25<0; f'(2)=16In4+36In6—-25>0

Nén f'(x)=0 c6 nghiém duy nhat x, (0;2). Tir d6 ta c6 bang bién thién cua hamsé f (x)

X —00 0 X, 2 +00
f'(x) - 0 +

f(x)

+00

F (%)

Dua vao bang bién thién suy ra phuong trinh f (x) =0 c6 tbi da 2 nghiém.
Nhan thiy x =0, x =2 théa man phuong trinh.
Vay phuong trinh ¢6 2 nghiém la x € {0;2}.

log, (x* + x+1) - log, X = 2x - X*.

x>0
2 2
Iogs—x +XX+1 R S GRS +XX+1 =3
2
=X Liaso xtri=3 wxs0
X X X
x=1.
g(x) =3 =30V <3 =3 x=1.

f(X)=g(x)=3<x=1
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Vay phuong trinh c6 nghiém x=1.

x>+ X+3

22—45:X2+3X+2.
X" +4X+

Bai 8. Giai phuong trinh: log,;,

. [ X +x+3>0,vxeR | , ,
Taco va 2X +4x+4—(x +x+3):x +3X+2

2x* +4x+5>0,vxeR

Khi d6 phuong trinh twong duong voi:
x> +X+3

Dit U= X" +3x+2,v=2x"+4x+5, khi d6 phuong trinh tré thanh:

= (2 +4x+5)—(X* +x+3)

u
109,41, v =V—U & 00,0, U+U =100, V+V

Xét ham s f (t) =log,,, t+t= f(t) =t;+1> 0,Vt>0 do d6 hamsé f (t)ddng bién.

In2012
Vay phuong trinh twong duong véi:
fu=f(V)ou=ve X’ +x+3=2x* +4x+5 x=-1x=-2.
Vay phuong trinh ¢6 hai nghiém la: X =-1;x=-2.

Bai 9. Giai phuong trinh:
4(x—-2)[log, (x—2)+log,(x—3)]=15(x+1)

Loi gisi:

biéu kién x> 3, khi d6 phuong trinh twong duong véi
15(x+1

Iogg(x—2)+log2(x_3):ﬁ *)

Phuong trinh (*) ¢6 vé trai 1a ham dong bién, vé phai 1a ham nghich bién. Mit khéc lai ¢6
Nhan thay f(11) = g(11) =5= x =51a nghiém duy nhat ciia phwong trinh. Ppcm

Bai 10. Giai phuong trinh: 5* +4* +3* + 2* =%+3—1X+6—1X—2x3 +5x* —7x+17

Loi giai:
Ki hi¢u v€ trai ciia phuong trinh la f (x), vé phai ctia phuong trinh la g(x)
Ta c6 vé trai 1a ham dong bién; vé phai 13 ham nghich bién. Mit khac nhan that f (1) = g(1) =13.

Vay x =114 nghiém duy nhat ctia phuong trinh.

BAI TAP PE NGHI

Bai 1. Giai phuong trinh: 2% — 2% =84 2x — X2,
Bai 2. Giai phuong trinh: x4 x"°%% = x"%" —2,
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Bai 3. Giai phuong trinh; 9* =5 +4* + 2(@)X .

Bai 4. Giai phuong trinh: 3.x*** +(log, x—1)2 =X

Bai 5. Giai phuong trinh: 2* +3* =5.

Bai 6. Giai phuong trinh: 3*+x—-4=0.

Bai 7. Giai phuong trinh; (\@—ﬁ)x +(\/§+ﬁ)x = (\/g)x

Bai 8. Giai phuong trinh: 8" (3x+1) =4.

Bai 9. Giai phuong trinh: x(2.3"~1)=3"+2.

Bai 10. Giai phurong trinh: 8 —x.2* +2** —x =0.

Bai 11. Giai phuong trinh: 2% +3x.2%* +(1+ 3x2)2X +x°+x-2=0.

Bai 12. Giai phuong trinh: 3" +5% =6x+2.
Bai 13. Giai c&c bat phuong trinh sau:
1.1-  (x+1)log?, x+(2x+5)log, x+6>0.

2 2
1.2- log, (2" +1)+log, (4" +2)<2.
3 S 2
log, (x+1)  log,(x+1)

(5+xj

lg 5 x

14 > X 0.

1.5 log, x < Iogs(\/x +2).

1.6- Iogz(\/x2 —5x+5+1)+|ogg(x2—5x+7)s 2.

1.7- 2"7log, (4x-x*-2)>1.

3logs(x—1)-logs(x-1)(2x+1)

1.3-

18- (43+37)
19-  (x+1)log* x+2(x+3)log, x+8<0.

3 3
2 3
log, (x* —4x-11) —log,, (x> —4x-11
1.10- 9:( ) gl;( ) >0
2—-5x—-3x
Bai 14. Giai cac phuong trinh sau:
2
1.1 Iogsxz+—x+3= X* +3x+2.
2X° +4x+5
1.2, log,(x*+x+1)~log, x = 2x - X*.
Bai 15. Giai cac phuong trinh:
1.1. (Ej =—x*+x-1.
4
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(x—l)2 (logs x—11+2x)
X+3

1.3. §_x'°934 — x2 Dlogsx _
3

1.4. 3*—(% +5X—(1j —[ij =-3x+10.
3 4 12
1.5. 2Ioge(<‘/§+§/§):log4\/§.

1.6. 3+2"=3x+2.
1.7. |ogz%=1+ x— 2%,
X

1.2. =0.

logz 2

18. 4 -2 +2(2-1)sin(2" +y-1)+2=0
Bai 16. Giai cac phuong trinh:

1.1 3*—(% +2X—(1j —(lj =-2X+6
3 2 6

TONG HQP BAT PHUONG TRINH MU VA LOGARIT

V6i cach giai thong thudng ctia bat phuong trinh 1a xét hai truong hop co s6 1on hon 1 va nho
hon 1. Tuy nhién cac em nén lam theo cach gop ludn ca tich (a—1) vao bt phuong trinh, véi
cach nay thi bai giai s€ gon va nhanh hon ca.

Vi cac bat phuong trinh ¢6 dang sau, ta bién doi nhu dudi day.
a>0
(a-1)(f(x)-g(x))=0
O<a=l
Dang 2 : log, f(x)>log, g(x) < f(x)>0,9(x)>0
(a-1)(f(x)-g(x))=0

Dang1: a'™® >a%" <:>{

BAI TAP MAU

<
LN

X

32%2,

D

N

Bai 1. Giai bat phuong trinh: 41 <

Lo gidi:
Bat phuong trinh twong duong voi

2(x-1) 5x 2x-2 3x+4 _
D%l £22it eyl gort o 2XT2 XA
Xx+1 X—2
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- —x* —13x

(x+1)(x-2)
Vay tap nghiém cua bat phuong trinh [a
S =(—o0;13]U(-1;,0)U(2; +o0).

<0 x<-13v-1<x<0vx>2.

Bai 2. Giai bit phuong trinh: (2++3)  +(2-+3)" <4

Poy

Loi gidi:
Bat phuong trinh twong duong voi

(2+\@)X22X +(2—\@)X22x <4
Pat t=(2+J§)X22X N (2_\/5)“* _1
t

Khi d6 bat phwong trinh tro thanh
t+%£4<:>t2 _A+1<0=2-+/3<t<2+4/3

c>2—\/§£(2+J§)X - <243 1< —2x<1e1-/2 <x<1+4/2.

Bai 3. Giai bat phuong trinh :

log,, [Iog2 (x+\/2x2 — x)} <0.
4

Lo gidi:
Bat phuong trinh d& cho tuong duong véi

log (X+M)>O
|ogz[log2(x+M)}<0<:> Iog:(x+\/m)>l

2—-x<0 2—-x>0
<:>x+\/2x2—x>2<:>\/2x2—x>2—x<:>{ {

2 v 2 2
2X°—=x20 [|2X"—X>4—-4X+X
{XSZ {x<—4
S X>2V =

X<—-4vx>1 x>1

<:>Iog2(x+\/2x2—x)>l

Vay tap nghiém cua bt phuong trinh [ S = (—00;—4) U (L +o0).

. ok - X* +4
Bai 4. Giai bat phuong trinh : log, , | log, 2 <0.
' X+

Lo gidi:
Bat phuong trinh twong duong voi
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ng +4>O
XZ 6+4 2+4
‘lo lo <0 lo >1
_—>
gex+4

2 X+3)(x-8
czz—iﬂ>6czﬁ——lL——l>0c>—4<x<—3vx>8

X+4 X+4

Vay tap nhiém cta bat phuong trinh 1a S = (—4;-3)U(8; +x).

Bai 5. Giai bét phuong trinh: log, (log, (9" - 72))<1.

Lo gidi:
O<x#1
+ Picu kién 49 -72>0 &9 -72>1< x> log, 73> 1(*)

log, (9" ~72)>0
Khi d6 véi x >1, bat phuong trinh tuong duong véi
log, (log, (9 ~72)) <1< log, (9" ~72) < x < 9" ~72< 3 < 9" ~3' ~72<0
Xét ham sé f(x) =9* —3* —72 dong bién trén R . Vay bit phuong trinh
F(x)<0=f(2) = x<2.
Két hop voi diéu kién suy nghiém cua bat phuong trinh I3 S =(log, 73;2].

Bai 6. Giai bét phuong trinh: log, (3x~1) > log, (X* +1).

Loi gidi:
+Déuk@n%<x¢1

Khi d6 bat phuong trinh twong dwong véi

log, (3x-1) > log, (x* +1) < (x-1)(3x-1-X" -1) > 0 = (x—-1)° (x-2) <0 = X < 2
Két hop vai diéu kién suy ra tap nghiém caa phuong trinh 1a

s{%;zj\{l}.

Bai 7. Giai bat phuong trinh: Iogx(S—x) (3—x)>1.

Loi gidi:
Bat phuong trinh twong duong voi
log,; ,, (3-%)>1< log,, , (3-X)>log,, , X(3-x)
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0<x(3-x)=1 0<x(3-x)#1
<<:3-x>0 =<:3-%x>0

(x(3—x)—1)(3—x—x(3—x))>0 (x2—3x+l)(x—1)>0
= 3_2\/5 <X<lvXx> 3+2\/§.

Bai 8. Giai bat phuong trinh: Iog(miﬁ) 2<log ;; 2.

Lol gidi:
X+2>0
L x>0 1
+ Diéu kién S0<x#=—.
O<x+1+#1 4

0<dx+2—J§¢1

Khi d6 bat phuong trinh twong dwong véi
1

1
<
Iogz(\/x+2—\/§) log, V/x+1
= |092(\/X+2—x/;)2Ioglex+1©\/x+2—\/§zx/x+1

S22 Ix+Ix+1 e 1-x>2Ux2 +x
{1—X20 3-2J3 __-3+2)3

Iog(mfﬁ)Zélong:

<x<
< (1—x)224(x2+x)c> 3 == 3

Két hop vai diéu kién ta suy ra tap nghiém cua bat phuong trinh 1a

S 0_—3+2\/§
= 0—F—|

Bai 9. Giai bat phuong trinh: Iogz(\/x—2+4)g|og3[ 11 8)_
Jx-1+

Loi gidi:
+ Diéu kién x> 2
Khi d6 ta co vé trai cua bt phuong trinh VT = log, (\/x— 2+ 4) >log,4=2.

1 1
VP =log,| ——+8|<log.| =+8 |=2.
g{ - j o.(3+¢)

Vay bét phuong trinh ¢6 nghiém khi va chi khi
VP=VT =2 x=2.
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1

1

> .

log, v2x2 —3x+1 log, (x+1)
3 3

Bai 10. Giai bat phuong trinh:

Loi qidgi:

[-1<x<0
0<x<l
s . |0<2x?*=3x+1#1 2
+ Diéu kién & 3
O<x+1#1 1<x<§

X>—

L 2

Xét A=log, V2x°* =3x+1>0<v/2x* —3x+1<1<0< x<g.

3

Xét B=log, (x+1)>0 < x+1<1< x<0.
3
Vay
+ Néu —1< x<0,VT <0;VP >0= BPT v0 nghiém.

+ Néu 0< x <%,VT > 0;VP < 0 = bat phwong trinh c6 nghiém x e (0%)
+Néul<x< g = VT > 0,VP < 0= bét phuong trinh c6 nghiém x e (1%)

+ Néu x> g = VT <0,VP <0, khi d6 bét phuong trinh twong duong véi

log, V2x* =3x+1<log, (x+1) < v2x* =3x+1>x+1>0

3 3

X+1>0 -1<x<0
o

2x% —3x+1> x> +2x+1 X>5

Két hop vai truong hop dang xét suy ra x > 5.
Vay tap nghiém cua bat phuong trinh la

S =(0;%)U6:§)U(5i+w)-

Bai 11. Giai bét phuong trinh: (\/ X —4x+3 +1) |og%+1(\/8x— 2% 6 +1) <0,
X

Lo gidi:

x>0
e 5 x=1
+ Diéu kién { x°-4x+3>0 <
X =
8x—2x*-6>0
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V6i x =1, bit phuong trinh tro thanh Iogsé+1£ 0 ludn ding.

Véi x =3, bat phuong trinh trg thanh log, %L% <0=Vo ly.

Vay bit phuong trinh ¢6 nghiém duy nhit x =1.

Bai 12. Giai bt phuong trinh: x(3log, x—2) >9log, x— 2.

Loi gidi: ,

+ bieu kién x>0, khi do bat phuong trinh tuong duong vai
3(x-3)log, x>2(x-1)

Nhan thiy x =3 khong 1a nghiém cua bit phuong trinh.

+ Néu x> 3, khi d6 bat phuong trinh tré thanh

3 x-1 3 x—1

—log, x>——«< f(x)==log,x—>0

2109: %> 5= T=5l08: x5

Taco f'(x)= 3 . >>0,nén f(x) laham sé dong bién trén (3;+00). Mat khac
2xIn2 (x_3)

f(4)=0,vay f(x)>0< x>4.
+ Néu x <3, khi d6 bat phuong trinh trg thanh
3 x—1 3 x—1
—log, x<——=< f(x)==log,x——=<0
5100, X<~ — < T(x)=-log, x—-— <
3

+
2xIn2 (x_3)
f()=0,vay f(x)<0<=0<x<1.
Vay tap nghiém ciia bat phuong trinh a S = (0;1) U(4; +).

Tacd f'(x)=

>>0,nén f(x) laham s6 dong bién trén (0;3). Mat khac

2+2x-5
- >
X—2

Bai 13. Giai bat phuong trinh: 1.

Loi g‘idi:

+ Dieu k[én X # 2.

Khi d6 bat phuong trinh tuong duong véi

2" +2x-5 2" +2x-5 2" +x-3

—leo————-1>0—mF— >
X—2 X—2 X—2

Xéthamsd f(x)=2"+x-3,tacé f'(x)=2"IN2+1>0. Do d6 f(x) la ham dong bién trén R

.Matkhactalaicd f()=0= f(X)>0=x>1L f(X) <0< x<1.

Vay néu x<1= f(x)<0;x—2< 0= bit phwong trinh ¢ nghiém véi x <1.

Néu 1< x <2= f(x)>0;x—2 < 0= bét phuwong trinh v nghiém.

Néu x>2= f(x)>0;x—2>0= bét phuong trinh ¢ nghiém véi x> 2.

0
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Vay tap nghiém ciia bat phuong trinh 1a S = (—o0;1)U(2; +0).

2log, x—log, (x+6)

Bai 14. Giai bat phuong trinh : (2" +3.27) >1

Loi gidi :
bieu kién x>0
Bat phuong trinh da cho tuong duong véi

{2* +3.27%>1

2log, x—log, (x+6)>0
< X>3

2log, x—log, (x+6) <0

{2* +3.27%<1

Vay tap nghiém cua bat phuong trinh 1a S = (3;+x)
BAI TAP PE NGHI

2t 4 6x—11
_—>
X—=2
Bai 2. Giai bt phuong trinh: 2242 _16.22*1_2<0.
Bai 3. Giai bat phuong trinh : 3% — 22" _56* <.
. 23X _2X+2 -

Bai 4. Giai bat phuong trinh: BT <1.

Bai 1. Giai bat phuong trinh: 4.

x4
X+3

x-3
Bai 5. Giai bat phuong trinh: (Jfo +3)X*1 < (JE —3)
Bai 6. Giai bat phuong trinh: v/—3x? —5x+2 + 2x > 3.2"/-3x? —5x + 2 + 4x*.3".

1 Iog§{Iogl[éﬂ“’gz‘x’”}%
5
Bai 9. Giai bét phuong trinh: x*—8e*™* > x(x’e** -8).

Bai 8. Giai bat phuong trinh: >1.

Bai 10. Giai bat phuong trinh: 4x? + x.2" +3.2¢ > x2.2¢ +8x+12.

Bai 11. Giai cac bat phuong trinh sau
4x-2 1
1. log, ——>=.
< |x-2 2

2x-1
2. lo log, ——< 0.
Ja 092773

2
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24— 2x — X*
25-x* 14 >

16
4. (2+\/x2 —7x+12)(3—1j£(\/14x—2x2 24 +2) log, 2.
X X
Bai 12. Giai cac bat phuong trinh sau

1. 5x+v6X" +x° - x* log, x> (%" —x)log, X +5+5V6+ X - x".

5+ X
lg——
ﬂ<0.
2" —3x+1

x-1 <
log, (9-3")-3"

4, Iogllog5(x/x2—+1+x)>logslog}( x2+1—x).
2 5

3. log 1.

Bai 13. Giai cac bat phuong trinh sau

1. %Iogl(x—1)>Iogl(l—\3/2—x).
2 2

2. log, (18—-2")log, [18;2 ] <-1.

log, (x* ~9x+8)

<2.
log, (3-x)
4. [log, 21X_3 <1.

Bai 14. Giai cac bat phuong trinh sau

1. log,vx* —5x+6 +log, Vx—2 >%Iogl(x+3).

3 3

2. log, Iog4(x2 —5) >0.

- ‘x2—4x‘+3>0
0 >
975 |x—5|
log, (x? —4x+11)° —log,, (x* —4x+11)’
0s ( ) ~log,, ( ) -0
V2 —-5x—3x°
Bai 15. Giai cac phuong trinh sau:
In2 2
C e x X2 =lgx*+5
lgx—21g° x
X—3 X—3
1.2. 2log, ——+1=log,——
9237 ’ St
Bai 16. Giai cac bat phuong trinh sau:
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11 (x+1)log” x+(2x+5)log, x+6>0.

2 2
3 2
1.2. .
log, (x+1) g log, (x+1)
5+X
13. —2-X _q,
2" -3x+1

1.4, Iogz(\/x2 —5x+5+1)+|ogg(x2—5x+7)s 2.

15. Iog7x<log3(\/;+2).
16, 2"7log, (4x-x*-2)>1.

1.7. (4_3X+37x)3|Oga(X*l)*|093(xfl)(2x+l)
1.8. X=5 g
Iogﬁ (X—4)—1
1 1
1.9. S |
log, V/2x° —3x+1  10g, (x+1)
3 3
1.10. 1

1
+ >
|091(2X—1) log, VX* —3x+2
27
1.11. log, (v9x—x* +3] > log -3.
( ) *Jox—x2 5%

2
1.12. log, (VX > log +1
2( ) ; 2 VX2 —4X +/x+1+1

Bai 17. Giai cac bit phuong trinh:

1.1. (2“+1 ~9.2* +4)\/x2 +2x-3>0.

1-x X
12, 2 =2+l
2" -1
1.3. SZWLLABO.
X°—X—6

1.4, ~-3x®=5x+2+2x >3\ -3x* =5x+2 +(2x)°.3".

Iogi(log7( X*+1+ x))< Iog{log;( X2 +1—x)j.

16, 20 | ylowx oo

1.7. 2Iogg(x—2)+log£(x—3) > =

8

1.5.

(62}
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1.8. ! > L
log, (x+3) log X+1
Y x+2
x-1

1.9. lo log, ——>0
01092575

3

1.10.  (4x* -16x+7)log,(x—3)>0

1 4x+1
1.11. [Iogl (1—|x|)—§j. log, ﬁ <0

2

HE PHUONG TRINH MU VA LOGARIT

Bai 1.
23X — 5y2 _4y
Giai h¢ phuong trinh: § gx . ox+
242
Loi gidi:

H¢ phuong trinh tuong duong voi

23)(:5 2_4 :l
y y {ZBX :5y2_4y {y3_5y2+4y:0 |:y
= o<ly=4

X X @
2(2 +2):y y=2" y=2">0 «
242 y=2">0
x=0 [x=2
& v
y=1"|y=4
Vay hé ¢6 2 nghiém la (0;1),(2;4).
Bai 2.
N #4347 =
Giai h¢ phuong trinh: +3 8 (x,yeR)
X+3y=2-log, 3
Loi gidi:
H¢ phuong trinh tuong duong voi
A1 34291 _ 9 A1 34291 _ 9 A 4341 =2
= &
{(X+ y-1)+(2y-1)=-log,3 {(X+ y-1)+(2y-1)=log, 3" |4tV %

Uu+3v=2 u=1 4yt =1 x:l(l+log43)
bat u=4"""v=4""= 1 ey 1o L 1 2
uv = V= 4597 == 1

3 3 y=>(1-log,3)

Bai 3.
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42x2—2 _22x2+y +4y =1

Giai hé phuong trinh: { X
242 327 =16

Loi gidi:
H¢ phuong trinh da cho tuong duong voi

R YL Y )

{2” ~3.4°712Y =4

Pt u=4“"1v=2", khi d6 hé phuong trinh tré thanh

{uz —Auv+Vv2 =1 {4(u2 —4uv+v?) =(v* —3uv) {4u2 —13uv+3v2 =0
= =

Vi -3uv=4 v2—3uv=4 v2—3uv=4
u=3v
(u-3v)(4u-v)=0 1
=S sS{lu==v
Vi -3uv=4 4
V2 —3uv =4

+ Néu u =3v=Vv? -9V’ =4 =v0 nghiém.

+ Néu u:%v:vz—%v2=4<:>v=4>0:>u=1

x2—1: Xx==1
Vay 4 1<:>{
2V =4 y=2

Bai 4.
22\x\+l _SZ\X\ _ yz _9

Giai hé phuong trinh:
2y? -3y =2"_2

Lo gidi:
Dit u=2" >1.Khi d6 hé phuong trinh tré thanh
2 -3u=y*-2 - (u—y)(u+y-1)=0
2y -3y=u’-2 |2y?’-3y=u’-2
BAI TAP PE NGHI
Bai 1.
9Iogz(xy) _3= 2(Xy)|0923
Giai hé phuong trinh: , ,
(x+1)" +(y+1) =1
Bai 2.
23x+1 +2y—2 — 3.2y+3x

J3XE 14+ xy =4/x+1

Giai hé phuong trinh: {
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Bai 3.
2X* +7xy+6y° =0

Giai hé phuong trinh: .
3x+2y+1 34y+x+l +33y+x — 0

Bai 4.
1+4* / 51 =143
Giai hé phuong trinh: 1
—-3y,|y——=1-2y
X
Bai 5.
" . e +e =2(x+1)
Giai h¢ phuong trinh:
e =x-y+1
Bai 6.
. . X +y=y*+X
Giai h¢ phuong trinh:
2x+y 2x 1 y
Bai 7.
2" — Xy +2
Giai hé phuong trinh: ~X)0y+2)
X2+ y? =
Bai 8.
2x+1 4y+2:3(2\/§_\/;)
Giai hé phuong trinh:
2(x+y) 3 _ 7
+—yX+Yy ==
2 2

Bai 9.

3‘x272 x-3-log;5 _5(4)

Giai hé phuong trinh:
aly|-ly-1+(y+3)" <8
Bai 10.

1-x?

. 2% +xy+§:2y

Giai hé phuong trinh: 2

(x2y+2x)2 —2x’y—4x+1=0
Bai 11.
(x*+y)3 =1

Giai hé phuong trinh: \
8(x"+y)-6""=0

Bai 12.
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Bai 13.

Giai hé phuong trinh:

Bai 14.

Giai hé phuong trinh:

Bai 15.

Giai hé phuong trinh:

Bai 16.

Giai hé phuong trinh:

Bai 17.
Giai hé phuong trinh:
Bai 18.
Giai hé phuong trinh:
Bai 19.
Giai hé phuong trinh:
Bai 20.
Giai hé phuong trinh:
Bai 21.

Giai hé phuong trinh:

Dang Thanh Nam
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3V8X* +3+1=64/2y* -2y +1+8y

(1+ 42Xfy)5172><+y — 14 22x-¥4

y3+4x+1+ln(y2+2x)=0

N R s
X

y+log, x=1
A% —y? =
log, ( 2x+y —log, (2x-y)=1

Iog2 x +y =1+log, (xy)

3X Xy+y :

3Iog9 9x*)-log, y* =3

Iog Iog ==
y

X +y=2

x—4|y[+3=0
Jlog, x—/log, y =0

438

=
.
{M+ 2-y=1
5
|

Auditing 51a, National economics University, Ha Noi, Viet Nam



PT-HPT MU, LOGRARIT

Bai 22.

. . X*—4x+y+2=0

Giai hé phuong trinh: (x,y eR)
2log, (x-2)~-log ; y=0

Bai 23.

log, \x+Y :3logg(,/x—y +2)

Giai hé phuong trinh:
X +y +1—\x—y? =3

Bai 24.

5
I ==
(x+Y) 57

3logg (x+Yy)=x-y

Giai hé phuong trinh:

Bai 25.

log, (3y—1)=x
Giai hé phuong trinh: 9. (3y 1)

4* 4+ 2% =3y°
Bai 26.

log, (6x+4y)=2
Giai héphu’ongtr‘lnh:{ 9 y) )

log, (6y +4x) =
Bai 27.

2log, , (=xy—2x+y+2)+log,, (X*—2x+1)=6
Giéihéphu’ongtr‘lnh:{ gl( y y ) 9 V( )

log, , (y+5)-log,,, (x+4)=1
Bai 28.

Xy

4Y * =32
log, (x—y)=1-log, (x+Y)

Giai hé phuong trinh:
Bai 29.
2ylogzx + Iogzz (gj — y2

log, (xy —x+Yy)=2log, X

Giai hé phuong trinh:

Bai 30.
Iogx+y (3X+ y) + Iog3x+y (Xz + 2Xy + y2) - 3
Giai hé phuong trinh: X
4 1247 =20

Bai 31.
2lo -2"=4
Giai hé phuong trinh: J: ¥
2".log, y = log, y* +2**

Bai 32.
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2log, y Iog x-1
Giai hé phuong trinh:
log, y Iogzx 1)log,3
Bai 33.
Giai hé phuong trinh:
log, , (5-y)—-log, ,(x+2)=1
Bai 34.
x* +3x+In(2x+1) =y

{ZIog3 . (6-3y+xy—2x)+log, (X’ —6x+9)=6
Giai hé phuong trinh: {

y?+3y+In(2y+1)=x
Bai 35.
IN(1+x)=In(1+y)=x-
Giai hé phuong trinh: (1+x)=In(L+y) y
x? —12xy +20y* =0
Bai 36. o ,
Chirng minh véi moi s6 duong a, hé sau ¢6 nghiém duy nhat
e*—e’ =In(1+x)-In(1+y)
y—-X=a
Bai 37.
e*—e’ =(log, y-log, x +1
Giai hé phuong trinh: ( 9. y-109, )(Xy )
X +y? =1
Bai 38.
Giai h¢ phuong trinh: : (x+) y
Iogx+y+2 (Xy+1) =X+ y_l
Bai 39.
|09£ y—|09§ X=(y—x)(x2 —Xy + y2)
2

Giai hé phuong trinh:
Bai 40.
Giai hé phuong trinh: _ _
¢ P g |Ogy X_2 +|ng(y_1j:(x_2)3
y-1 X—2

Bai 41.

log, (xy) =log, x’

Gidi h¢ phuong trinh:
y U =4y 43

Bai 42.
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I x+y =1+3lg2
Giai hé phuong trinh:

lg(x+y)+lg(x—y)=1g3
Bai 43.
|093y logzx _
Giai hé phuong trinh: r2y=21
log, y—log, x=1
Bai 44.
Iog4 X2 +y —log, (2x)+1=log, (x+3y)
Giai hé phuong trinh: X
log, (xy +1)—log, (4y* +2y—2x+4)=log, — -1
y
Bai 45.
lo lo
Giai hé phuong trinh: G l0g. (og, ¥)
log, (lo log, (log, y)
Bai 46.
Giai hé phuong trinh:
X2+ y? +3x+3y 12
Bai 47.
2X+Xy+y=14
Giai hé phuong trinh:
- PIUORS log,.,(y+2)—log,. (x+1):%
Bai 48.
lg> x =1g® y +1g*(x
Giai hé phuong trinh: 9y +lo" ()
Ig®(x - y +ng lgy=0
Bai 49.
Giai hé phuong trinh:
2y —y+12 *=8ly
Bai 50.
—Io x* —lo 0
Giai hé phuong trinh: % Y=

i
g
!
{
o
ot
{
!

x|+y -2y=0

BAI TAP TONG HQP

A. PHAN PHUONG TRINH, BAT PHUONG TRINH MU - LOGARIT
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Bai 1. Giai phuong trinh: log, (8— X2 ) + Iog%(\/1+ X ++/1- x) —-2=0(xeR).
Bai 2. Giai phuong trinh; 422 4 26 = gxixi2 4 pxteaxe

Bai 3. Giai phuong trinh: Iongfl(sz + x—l) + IogH(Zx—l)2 =4.

Bai 4. Giai phuong trinh: (/2 —1)X +(v2 +1)X —2J2=0.

. s - x>+ X
Bai 5. Giai bat phuong trinh: log,, | log, 2 <0.

X+

2 —
Bai 6. Gidi bit phuong trinh: log, ~——X"2> 0.
Py X

2
Bai 7. Giai bt phuong trinh: 2log, (4x—3)+log, (2x+3) <2.

3

Bai 8. Giai bat phwong trinh: (log, 8+ log, X*)log,v/2x > 0.

log, 2012 log, 2011
Bai 9. Giii phuong trinh: (\/1+ X2+ x) —(\/1+ X2 — x) = 2x.

Bai 10. Giai phuong trinh: (log, x)” + xlog, (x +2) = log, x(ng 2log, (x+ 2))

.\ . 1 1
Bai 11. Giai bat phuong trinh: > .
log, v2x2 —3x+1 log, (x+1)
5 5

Bai 12. Giai phuong trinh:

2.9" +(4x~39-V/3+16).3' ~(2x-13)(13+ /3" +16) = 0.
Bai 13. Giai bat phuong trinh:

(x=3)log, (x* —2) <(x-3)[ log, (x+11)+2]
Bai 14. Tim nghiém x €(0;2) ciia phuong trinh

4§72x+1 _4x272X+1 _ E(XZ _1)
4 X

Bai 15. Giai bat phuong trinh:
27 —x+1 >0

(log, [x|-2)(x* - 25) -
Bai 16. Giai bat phuong trinh:

3+ (X -4)3 7 21
Bai 17. Giai phuwong trinh

log, (2x +1)+log; (4x +1)+log, (6x +1) —3x

X (x3 —3X+ 2)

=0
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log, x log, x
Bai 18. Giai phuong trinh: (2++72) ’ +x(2-42) " _o14x,
Bai 19. Giai céc bat phuong trinh:

1.1.

1.2.

1.3.
1.4.

1.5.
1.6.

1.7.
1.8.
1.9.

1.10.

1.11.

1.12.

1.13.
1.14.

1.15.

1.16.

1.17.
1.18.

1.19.

1.20.

1.21.
1.22.

5% +x—3)(x* +5x+6

ol e

(3.2% —7x~17)(log, (x +4) +log, (x+7)-2)
x> -9

V2.6 4" +Y3.12° 2.8 > 2.3

4X+(x3—x)ln(x2+x+2)24w.

X9 4 xS 2108:x _18

2 +2X+1 <27 1 4x+ 2 .

(2" -2) <(2" +2)(1— 2 —1)

<0.

2

PR P Ly N
4 -2 —x* +2x+3
33x —1+/2x+1

(VB+1) ezt g (VBor)

2—X
o\ 5 ax )<

log, x+log,, 0,25
(55

2

>0

32I092(x3+3x+4) 09,3

—8(x3+3x+4)I <9

2 3
31 >2431 xeR

\/Ioglz(ﬁ]—4 <5

2 2—X

4X+8y2-X° >4+(x2 —x)2“1+x.2”2.\/2—x2

5X+v6X* +X* = x* log, X > (x* —x)log, X +5+v/6+ x - X*

log, (X* —x—8) <1+ log, X

6-3" 10
>
X 2x-1

3 +(x? —4).3**2 >1
A% + X3 43 23 %2 L 2% 16

Iogz(\/x2 +3-X° —1)+2Iog2 x<0

,X>0
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1—x?

1.23. In(x“+2x3+2x2—2x+1)—ln(x3+x2) <In "

124. (3 —2x—1)(\/F3—2) >0

1.25. Iogz(4x2 —4x+1)—2x> 2—(x+2)log, (%—xj

2
1.26. log, (Iog2 (x+\/2x2 — x)) <0
:

Bai 20. Giai cac phuong trinh sau:
11 log,, (2% +x-1)+log,.,(2x-1)" =4

1.2. IogX(S—\/x2+x+1):%
13 (26+15\@)X+2(7+4\@)X—2(2—\@)X=1

2" -1

14 IOQZW:].'F X—2X

15. 2% 427% = 8
log, (4x2 —4x+4)

2

X

1.7.  log, (x/E+4) =log, [ﬁ+8)

18, \[3+log, (x* ~4x+5)+2,[5-log, (x* ~4x+5) =6
1.9. [log1 (M+\/x_—1)—2j((1+ X)(2+4")-3.4)=0

1.10. ﬁ(gm _Sm) _ g gl 64X —18
1.11. 42X+m + 2X3 — 42+m + 2X3+4x—4

1,12, x99 = x? 3% _ xlos.3

113, 2°(2"" +1)+log, x+2x =

9x+512
X

1.14. 3" =1+x+log, (1+2x)

1 x 1 29 X 2
1.15. log,| 2x+— |+1o —+—+—|=lo —4—
94( 2x} 90'25(2 2X 4) os\[2 7%

1.16. x3—\3/x+2lnx—gln(x+2In x)=0
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1.17.

1.18.

1.19.
1.20.

1.21.

1.22.
1.23.

1.24.
1.25.

1.26.

1.27.

1.28.

1.29.

1.30.

1.31.

1.32.

1.33.

1.34.

1.35.

1.36.
1.37.

(\@ +1)Iogzx + x(\/§ —1)IogZX =1+x°
2

X +1

(x+1)|nx—+1+x—1= x(x2 +1)In —,

X X
In(x2+x+1)+x+x4 =0

x>1

2

x?—x—1=x"e""—(x+1)e"

tog,. [ | +10g . 2 =2
00, ? +Ogﬁﬁ—

log, (X* +1)-log, x =3x* - 2x°
log,,., (9+12x+4x*) +10g,,,; (6X* +23x+21) =4
4/09:2% _ yl0g,6 _ 2.3Iogz4x2

log, (X* +2)log, , 2-2=0

(2+\/x2 —7x+12)(2—1j < (2+\/14x—2x2 —24) |ogX§

X
‘In(2x—3)+In(4—x2)‘:‘In(2x—3)‘+‘ln(4—x2)‘
4(x—-2)[log, (x—3)+log, (x-2)]=15(x+1)

l 1+% 1 1+i2
xln(l+—j —x?’ln(1+—2} “ Z1-x,x>0

X X
X3+ (% ~1).3 +1-x-Xx* =0
X2(6x2—4x+3+8x2—4x+3+9x2—4x+3):(2X3+1)12x2—4x+3
(6" —3")(19"-5")(10" - 7*)+(15" - 8") (9" - 4")(5* - 2") = 231"
log 4 -2 +1

22.16"—2.4*+1

27" :(6x2—4x+1)9X

log, (x* +x+1)2 —log, (x* - Xx+1) =%Iogz(x2+x+1)3+Iogﬁ(\/x4—x2+1)

2

(x+6).51"“‘ —x=(x+1)[5" —1‘ +51 41

(x—l)2+4 x2—2x—2(2x/x2—2x +1)In\/x2—2x26

= 2*(2.8* 3.2 +1)

Bai 21. Ching minh rang nghiém ciia phuong trinh 2log 5 (\/; +4/x ) =log, x théa man bat dang

, TX .
thirc cOS— < SIh——
16

167
X
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B. PHAN HE PHUONG TRINH MU - LOGARIT

log, x N log, y _g
1+log,”x 1+log,’y 10

1.1.
(1+log, 2.log, 2)log, (xy) :%
log, x = 27"
1.2. ’
A1+ X+ Xy J4+y? =0
L3 log ; (Y +3x+7)=6
2.8% 42V =172V
14 VY2 +1+log, (2x—y) = 4xy —4x* +J4x% —axy +y? +1+log, y
VY +5 =% —/x-1
x‘°’+x+|ogz§:8y3+2y+1
1.5, . y
Z-xy+==0
y y 4
log,,, (3x+y)+log,,,, (X* +2xy+y*) =3
1.6. o (xeR)
4 124 =20
1
log, x+log, 16=4-
1.7. 92 2 log, 2
AX* +8%% +xy =16X°\/4x + Y
2y2+x2 — 3xy
1.8. y y ,
log, ,, (Y+2x)= Iogzysz(4x + Xy + x)
X>y?—4y+5
24+2x+10
1.9.  Jlog,,(4y?-12y+9)=2 "X
gx+1( y y ) 6y—9
y>E
2
e +(x* = y)In(x+y+2012) =l
1.10.
2" (2 1) +3" (3" —1) = 34y — 26X
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1 N 1 N 1 3
111 1+2° 1+3° 1+10° 1+2’ X, Y20
x+ a2+ L
2 2=2 2
y X
]2
1.12. 2 27 X, y>0

ex+(x3—y)ln(y2+x+2)=e%

VX 44452 —2xy+ Y2 +1+4y? -6y +10 =5
1.13.

2 2
log, 8xyz* =10log, z° —(Iog3 3 Zj
y
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