CHU DE 5: PHUONG TRINH LOGARIT
DANG 1. PHUONG TRINH CO BAN
= Khai niém:
La phuong trinh ¢6 dang log, f(x)=log, g(x), (1)

trong d6 f(x) va g(x) 1a cdc ham s6 chtra 4n x can giai.

» Cdch giai:
a>0;a#1
- bit diéu kién cho phwong trinh c6 nghia < /(x)> 0
g(x)>0

- Bién d6i (1) vé cac dang sau: (1) < <f(x1) =g(x)
a=

w. Chil y-

- Véi dang phwong trinh log, f(x) =be f(x)=a"

- Ddy lily thita béc chan: log, x*" =2nlog, |x , néu x > 0thi nlog, x =log x"

g(x)ZO

f(x)=[e(x)]

- Vi phwong trinh sau khi bién doi dwoc vé dang Jf(x) = g(x) = {

log, x

log,a" =x; a*" =x

- Cac cong thurc Logarit thuong su dung:( log, (xy) =log, x+log,y; log, (ﬁj =log, x—log, »
y

1

log, a

log , x" = ﬂloga x; log, b=
n

Vi du 1: Giai cac phuong trinh sau:

a) log, (x2+x+2):3. b) log, (2x+1)+log,(x—3)=2.

Loi giai:

a) Ta co: PTc>x2+x+2=8©x2+x—6=0<:>[ii%3
Vay tap nghiém cua phuong trinh 1a S = {2; -3}.

b) Piéu kién: x >3.Khi dé PT < log,[(2x+1)(x—3)]|=1log,9 < 2x* —5x-3=9

x=4
S22 -5x-12=0< x_—3.
)

Két hop diéu kién ta dugc nghiém cua phuong trinh da cho la x =4.




Vi du 2: Giai cac phuong trinh sau:

a) log, (x+4)=3-2log, x. b) 3log, (x—2)—log ; (3x+2)+7=0.

Loi giai:

a) Diéu kién: x>0.Khid6 PT < log, (x+4)+log, x’ =3 < log, [ (x+4) |=3 < x’ +4x” =8

x=-2
<:>(x+2)(x2+2x—4):0© x=—1++/5.
xz—l—\/g

Két hop DK x> 0. Vay phuong trinh da cho c6 nghiém duy nhét 1a x =1+ J5
b) Diéu ki¢n: x>2.Khi dé PT < 3log, (x—2)-log , (3x+2)+7=0
22

<::>10g2(x—2)—210g2(3x+2)+7=0<:>logz(x—2)—log2(3x+2)2 +log,2" =0
x=10

128(x—2
<::>10g28(;2)=0<::>128(x—2)=(3x+2)2 < 9x” —116x+260 =0 < 26 (t/m).
(3x+2) x:?
A A 1 26
Vay nghiém cua phuong trinh [ x =10;x = ry
Vi du 3: Giai cac phuong trinh sau:
a) log, [x(x—l)] =1 b) log, x+log, (x—1)=1
¢) log, (x—2)—6log, v3x—5=2 d) log, (x—3)+log,(x—1)=3
B

Loi giai:
a) Didu kién: x(x—1)>0< x>1x<0.
Taco: PT o x(x—-1)=2x-x-2=0x=-Lx=2
Vay phuong trinh c6 nghiém la x =—-1;x =2.
b) Diéu kién: x>1.
Ta c6 phuong trinh tuong duong véi log, [x(x—l)] =2 x-x-2=0x=-1;x=2
Vay phuong trinh ¢6 nghiém la x =—-1;x =2.
¢) bidu kién: x>2.
Ta co: PT < log, (x—2)+log,(3x-5)=2 < (x-2)(3x—5)=4 < 3x —11x+6=0<:>x:3;x=§
Dbi chiéu véi dk ta duoc nghiém ciia phuong trinh 13 x = 3.
d) Diéu kién: x> 3.

Tacd: PT < (x-3)(x-1)=8x’-4x-5=0 x=-Lx=5




Dbi chiéu vé6i dk ta duoc nghiém ciia phuong trinh 1a x = 5.

Vi du 4: Giai cac phuong trinh sau:

a) lg(x—2)+Ig(x—3)=1-1g5 b) Zlogg(x—Z)—logg(x—Zw):%
) lg\/Sx—4+lg\/x+1 =2+1g0,18 d) log3(x2—6)=log3(x—2)+1
Loi giai:
A AL x=2>0
a) Diéu kién: {x_3>0<:>x>3.

Tacod: PT < lg(x-2)(x-3)=1g2 = x* -5x+4=0x=Lx=4.
Dbi chiéu vé6i diéu kién pt co nghiém 1a x = 4.

b) Didu kién: {x Zf e x>3
X >

) (x—2)2 2 )
Ta co: PT < log 3 :§<:>x -8x+16=0<=x=4 (TM).

Vay PT c6 nghiém la x =4.
¢) Didukién: {77 o x>,
x>-1

Taco: PT < lg,/(5x-4)(x+1)=Igl8 < (5x—4)(x+1):18<:>5x2+x—328=0<:>x:8;x:—%.

Dai chiéu voi diéu kién nén phuong trinh c6 nghi¢m la x = 8.

2
d) Pidu kien: ¥~ 0 x5 6.
x—2>0

Ta co: PT < log, (x* —6)=log,3(x-2) < x* -3x =0 x=0;x=3.

bai chiu diéu kién PT c6 nghiém x=3.

Vi du 5: Giai cac phuong trinh sau:

a) log, (x+3)+log, (x—1)= b) log, x+log, (10—x)=2

log, 2
¢) log,(x—1)—log, (x+2)=0 d) log, (x—1)+log, (x+3)=1log,10-1
5
Loi giai:
a) Didu kien:{* 13> 0 x5 1.
x—=1>0

Ta co: PT < log, (x+3)(x—1)=log,5 x* +2x-8=0x=2x=—4




Doi chiéu diéu kién nén pt c6 nghiém la x =2.

b) Didu kién: {i‘0>_°x L& 0<x<10.

Taco: PT < log, x(10-x)=2 < x=2;x=8
Pbi chiéu diéu kién nén PT c6 nghiém x =8.

A oA x+1>0
¢) biéu kién: {x_2>0c>x>2.

Ta co: PT < log,(x—1)+logs(x+2)=0<log(x—1)(x+2)=0=x*+x-3=0<x=

—1+\/B
—2 .

Dai chiéu voi diéu kién nén PT c6 nghiém 14 x =

A AL x—1>0
d) biéu kién: er3>0c>x>1.

Taco: PT < log, (x—1)(x+3)=log,5< x*+2x-8=0<x=2;x=—4

bai chiéu voi diéu kién nén PT c6 nghiém x = 2.

_1+413
2

Vi du 6: Giai cac phuong trinh sau:

a) log, (x+8)—log,(x+26)+2=0 b) log, x +log ; x+log, x=6
3
©) 1+lg(x2—2x+1)—1g(x2+1):21g(1—x) d) log, x+log, x+loggx=>5
6
Loi giai:
a) Diéu kién: {i I §6>>00 & x> -8.
81(x+8)

o =0 X’ —29x+28=0<x=1x=28

Ta co: PT < log,
(x+26)

Dbi chiéu v6i didu kién nén PT c¢6 nghiém 14 x = I;x = 28.

b) Piéu kién: x >0

Taco: PT < log,x+2log,x—log, x=6<log,x=3 < x=27

Vay PT c6 nghiém x =27.

¢) bidukién: I-x<0< x<1.

Tacé: PT < 1-1g(x—1) —lg(x* +1)=lg(1-x) o lg(x’ +1) =l 2’ =9 o x =13
Déi chiéu vai diéu kién nén PT c6 nghiém x =-3.

d) Diéu kién: x>0.




60
Ta co6: PT@%logzx—ilogzx+§10g2x:5©logzx:%cwc:2” (TM)

60

Vay PT c6 nghiém 14 x =217

Vi du 7: Giai cac phuong trinh sau:

a) 2+1g(4x’ —4x+1)-lg(x* +19)=21g(1-2x) b) log, x +log, x+log, x =11
¢) log, (x—1)+log, (x+1)=1+log, (7—x) d) log , (5 -25")=-2
2 2 7 7
Loi giai:

a) Diéu kién: 1—2x>0<:>x<%.

Ta co: Ig(4x’ —4x+1)=1g(2x-1)" =2Ig(1-2x)
PT < 2-1g(x" +19) =0 < x* +19=100 < x =£9

bai chiéu voi diéu kién nén PT c6 nghi¢m la x =-9.

b) Piéu kién: x >0
Ta co: PT<:>10g2x+%10g2x+§10g2x:11©10g2x26<:>x:64 (TM)

Vay PT c6 nghiém x = 64.

x=1>0
¢) Didukién: {x+1>0 < 1<x<7.
T—x>0
-1+
Ta co: PT < log, (x—1)(x+1)=log, %.(7—x)<:>2x2+x—9:0c>x:1_T\/773
2 2
Kiém tra diéu kién chi co nghiém x = _l%\/ﬁ thoa man.
d) Biéu kign: 57 =25" >0 5" (5-5")> 0 0<5 <5< x<l.
12 (Y ) 5-2  [x=log.2
Taco: PT 5% -25 =— =|62 | =6&(5) -5.5+6=0c|2 —so| _ o5
\/g 55 =3 x=log,3

Vay PT c6 nghiém la x =log, 2 va x =log, 3.

Vi du 8: Giai cac phuong trinh sau:

2

a) log, (2x2—7x+12):2 b) logx(sz —3x—4)




¢) log,, (x*=5x+6)=2 d) log, (x* -2)=1

Loi giai:

2

a) Pidu kién: {2" ~Tx+12>0 sy
x>0

x=3 (TM)

Tacod: PT <2 - Tx+12=x" o x*-7x+12=0<
x=—4 (L)

Vay PT c6 nghiém x =3.

3+\/ﬂ
X > 4 \/7
2
b) Diéu kién: {Zx —3x—4>0<:> 3—\/H<:>x>3+ 41
x>0 ¥ < 4
4

x>0
Tacod: PT & 2x* -3x—-4=x" o x"-3x-4=0< x=-1 (L)
x=4 (TM)

Vay PT c6 nghiém x =4.

) x>3
¢) Pidu kién: {* —x+6>0 [x<2<:> x>3 .
x>0 O<x<?2

x>0

x_—5+\/ﬁ

(T™)
Tacod: PT & x* —5x+6=4x" ©3x* +5x-6=0< s 6@
x:% (L)
Vay PT c6 nghiém xzﬁ.
‘ 2y || V2
d)Diéukien:{§>O Silx< 2 ox>V2.
x>0
Taco PTox 2=xox" -x-2=0& ¥=-1 (L)
x=2 (TM)
Vay PT c6 nghiém la x =2.
Vi du 9: Giai cac phuong trinh sau:
a) log3x+5(9x2+8x+2):2 b) log2x+4(x2+l):1
¢) log ——=-2 d) log ,(3-2x)=1
) log, —— ) log . (3-2x)




e) log,  (x+3)=1 f) log, (2x* —5x+4)=2

Loi giai:
2 5
O9x" +8x+2>0 x>——=
a) bicu kién: <3x+5>0 & )
4
3x+5=#1 X#——
3
’ 2 2 23
Taco: PT < 9x* +8x+2=(3x+5) Sx==" (TM)
R , A 1a 23
Vay PT c6 nghiém la x =——.
22
X +1>0 x>-2
b) biéu kién: {2x+4>0< 3
x+4=1  |¥TTS

Ta co: PT@xZ+1:2x+4<:>x2—2x—3=0<:>{xi;1 (TM)

Vay PT c6 nghiém x =-1;x=3.

x>0
1 ea 15 1
¢) biéu kién: >0 0<x<—.
—2x 2
x#1
1
x=— (TM)
Taco: PT < =x oI5 +2x-1=0< 51
1-2x x:_E(L)

Vay PT c6 nghiém la x = % .

x*>0 x#0
d) bicu kién: <3-2x>0< Jx = 1.
x*#1
x<=

x=1(L)

Tacod: PT < x*+2x-3=0<
x=-3 (TM)

Vay PT c6 nghiém la x =-3.

X’ +3x>0 _3+\/B
e) Didukién: {x+3>0 < {¥* 7 5 .
X +3x =1 x>0

x=1

Ta c6: PT<:>x2+2x—3:0<:>[x__3




Kiém tra di€u kién thi x =1 1a nghiém can tim.

x>0 0
f) Diéu kién: 2x2—5x+4>0<:>{x> .
x#=1
x#1
Taco: PT o x> —Sx+4>0s | * =L (1)
x=4

Vay PT co nghiém la x=1;x=4.

Vi du 10: Giai cac phuong trinh sau:

2 1 x—1
a) 10g9(x2—5x+6) :ElogﬁTﬂog3 |x—3|

1 1 8
b) Elogﬁ (x+3)+zlog4 (x—1) =log, 4x

Loi giai:
a) Didu ki¢n: x> 1;x#3. Khido PT < log,|x* - 5x+6|=log, XT_1+log3 |x 3]

x—1)|x—3|

<:>|x2—5x+6|:( <:>|(x—2)(x—3)|=%|x_3|<:>2|x—2|:x—1 (1)

THI1: x>2 taco: (1)<:>2x—4:x—1<:>x=3 (loai).

(tm).

TH2: 1<x<?2 taco: (1)<:>—2x+4=x—1<:>x:

W |

Vay x = g la nghiém cua PT da cho.

b) Ditu kién: x> 0;x #1. Tacé: PT < log, (x+3)+log,|x—1|=log, 4x
< log, [(x+3)|x—1|] =log, 4x < (x+3)|x 1| =4x.

x=-1 (loai)

TH1: Véi x>1 taco: (x+3)(x—l)=4xc>x2—2x—3:0c>{
x=3

x=-3+23

TH2: V6i 0<x <1 taco: (x+3)(1—x):4x<:>x2+6x—320<:> :
x=-3-23 (loar)

Vay x=3;x=-3+ 243 1a nghi¢m cua PT da cho.

Vi du 11: Giai cac phuong trinh sau:

X —X 1 x
a) Ig(3"-2* )=2+Zlg16—51g4

1 1
b) —lg(x*+x—5)=1g5x+1g—
) te( )=lgSx+lg—




¢) log, (x2 +x+1)+log2 (x2 —x+1) =log, (x4 +x7 +1)+10g2 (x4 -x° +1)

Loi giai:

X

a) Pidu kign: 3 —2* > 0. Khi do: PT < 1g(3"-2")=1g100+1g2-1g4>

&3 -2 = 200 S 32 =20027 =3 =162742002 <3 = 216 =

X

45

6"=216=x=3 (tm)

Vay x =3 la nghiém duy nhat cia PT di cho.

b) Didu kién: |, ° o xs 221
x +x-5>0 2

=2
Khi d6: PT < Ig\x* +x-5=1gl < x +x-5 :l<:>x2+x—6:O<::{§

=-3 (loqi)
Vay la nghiém cua PT da cho la x=2.
¢) Ta co: PT<:>(x2+x+l)(x2—x+1):(x4+x2+1)(x4—x2+1)
<:>[(x2+1)+x}[(x2+1)—xJ=[(x4+1)+x2][(x4+1)—x2}<:>(x2+1)2—x2 =(x4+1)2—x4

x=0

<:>x4+x2+1:x8+x“+1<:>x8:x2<:>[x_Jrl

Vay x =0;x ==1 1a nghiém cua PT da cho.

Vi du 12: S6 nghiém ctia phuong trinh log, (x + 4) =1-2log,, x la:
A. 1. B. 2. C.3. D. 0.

Loi giai:

Diéu kién: x>0.Khi d6 PT < logs (x+4)=1-2log, x < log, (x+4)=log, 5—log x

<:>logs[x(x+4)]:log55<:>x2+4x:5<:>[§i_5

Két hop diéu kién suy ra PT c6 nghiém duy nhat x =1. Chon A.

Vi du 13: S6 nghiém ciia phuong trinh ln(x2 +2x—3)+ln(x+3) =In(x-1) la:

A. 0. B. 1. C.2. D. 3.

Loi giai:

x> +2x-3>0
Diéu kién: {x+3>0 < x>1.Khidé PT < In[(x-1)(x+3)]+In(x+3)=In(x—1)
x-1>0




& In| (x=1)(x+3)" |=In(x—1) & (x=1)(x+3)" =x -1 (x=1) (x+3) ~1]=0

{x—1=0 x=14
= 2 <X =—
(x+3) =1 x=-

Két hop diéu kién suy ra PT v6 nghiém. Chon A.

Vi du 14: Goi 1 1a s6 nghiém ctia phuong trinh log, (x—2)+3log, (3x—5)—2=0. Khi dé:

A.n=1. B.n=2. C.n=0. D. n=3.

Loi giai:

Ta co: log, (x—2)+3log, (3x-5

N—"

-2=0<log,(x-2)+log,(3x-5)=2 < (x-2)(3x-5)=4

3 -1lx+6=0=x=3;x=

w | N

bai chicu diéu kién loai nghiém x = 3’ suy ra PT c6 nghiém duy nhat x=3=rn=1. Chon A.

Vi du 15: S6 nghiém ctia phuong trinh log, (2" + 4) -x=log, (2“‘ + 12) -3 la:

Al B.2. C.3. D. 0.
Loi giai:
2" +4 2" +4
PT < log, (2 +4)—log, (2" +12)=x-3 < 1o =x-3& =2
8, (27 +4)~log, ( )=x 2o 2 +12
t+4 ¢ t =—8(loai)

batt=2">0=>

§<:>t2+4t—32:0<:>{

Vay x =2 la nghiém cta PT da cho. Chon A.

Vi du 16: S6 nghiém ctia phuong trinh log 5 vx—1-log, (5—x)=3log,(x-3) la:

2

A. 1. B. 2. C.3. D. 0.

Loi giai:
1

Diéu kign: 5>x>3.Khido PT < log , (x—1)2 +log, (5—x)=3log, (x—3)
22

< log, (x—1)+log, (5-x) =log, (x—3)

x_5+«/ﬁ

5-J17
X = 2

(t/m)
<:>(x—1)(5—x)=x—3<:>x2—5x+2:0<:>

(loai) |




5+\/ﬁ

2

Vay nghiém cia PT 1a x = . Chon A.

Vi du 17: Tong binh phuong tit ca cac nghiém cuia phuong trinh log, (x2 —2x+ 3) —%logﬁ (x + 1) =1 la:

A.T=25. B. T =26. C.T=29. D. T = 30.

Loi giai:

X’ =2x+3>0
x+1>0

bicu kién: { < x> -1,

2
Khi do PT<::>log3(x2 —2x+3)—log3(x+1)=log33<:>log3Lxl+3=10g33
X+

x=0
x=5

x2=2x+3

/
x+1 (t m)

:3<:>x2—2x+3:3x+3c>x2—5x=0c>{

Do d6 tong binh phuong cic nghiém ctia phuong trinh bang 25. Chen A.

Vi du 18: Goi S 1a tap nghiém ciia phuong trinh 2log, (2x—2)+log, (x - 3)2 =2. Tong cac phan tir cia tip
S bang:
A. 8. B. 6+2. C. 4++2. D. 8++2.

Loi gidi:
Piéu kién: {(2;__32)?30 o {i oL
Khi d6 PT < 2log, (2x—2)+2log, |x-3|=2
< log, (2x—2)+log, [x 3| =log, 2 & (2x-2)[x-3| =2
TH1: V6i x>3. PT & (2x-2)(x-3) =2 22 -8x+4=0—"5>x =2+4/2.
TH2: V6i 1<x<3. PT < (2x-2)(3-x) =2 2x" +8x-8=0x=2.

Vay §={2;2+42}=T=4+2. ChenC.

Chu y: log, [f(x)]zn =2nlog, f(x)|.

Vi du 19: Goi S 12 tdp nghiém cua phuong trinh log, (x+1)2 +2=log ;\4~-x +log8(4+x)3. Téng cac

phan tir ctia tap S bang:
A. —4-24/6. B. 4+2./6. C. 2. D. 4-24/6.

Loi giai:

bicukién: 4> x>-4,x=1




PT©10g2|x+l|+log24=10g2 (4-x)+log, (4+x)c>4|x+l|=(4—x)(4+x)

TH1: Véi 4> x>—1 tacod 4x+4=16—x2<:>x2+4x—12=0<:>B:2 = x=2.

x=2+2J6

x=2-2J6

TH2: Véi —1>x>-4 tacd —4x—4=16—x> ©x2—4x—2020©[ — x =2-24/6.

Vay PT ¢6 2 nghiém x=2,x=2-26 =T =4-26. Chen D.

DANG 2. PHUONG PHAP PAT AN PHU
Phuong trinh dang Q[loga f(x)] =0——bit r=log, x, (teR).

Vi du 1: Giai cac phuong trinh sau:

a) 2(10g§ x+1)log, x+log, % =0 b) log? (8x2 ) +log, 4x =2.

2

Loi giai:
a) Piéu kién: x > 0. Khi d6: PT <> 2(log x+1)log,, x-2=0

Slog) x+log, x—2=0.Pat t=log, x=>t=+t-2<t=1=>x=2

2

2
b) Diéu kién: x> 0. Khi d6: PT < (log1 (8x2 )] +2+log, x=2

=S [—log2 (8x2 )T +log, x=0 < (—3 —log, x’ )2 +log, x=0

t=log, x

< (3+2log, x) +log, x=0—"28 5 (3427) +1=0
r=-1

_ 1
4P +13+9=0c| -9 |10&¥="1 X==
f=—= -9
4 log, x=— -9
4 x=24

Vi du 2: Giai cac phuong trinh sau:

a) log] (2x)=2log? x 9. b) log, (9x*)+log, 27 =7.

Loi giai:
a) Diéu kién: x>0.Tacé PT < (log, 2x)3 =2log x—9

t=log, x

& (1+log, x)’ =2log2 x—9—85 5 (1+1) =212 9 & £ +36 + 3t +1= 212 -9

<:>t3+t2+3t+10:0<:>t=—2:10g2x=—2<:>x=2‘2=%.




b) Diéu kién: 1# x> 0. Khi 46 PT < 2+log, x* +3log 3=7

log, x =1 =3
& 2log, x + =5<2logl x—5log, x+3=0< 3& 3 t/m).
T log, x ’ ’ log, x=7 x=32=\/ﬁ=3ﬁ( )
Vay phuong trinh ¢6 2 nghiém 1a x =3;x = 343.
Vi du 3: Giai cac phuong trinh sau:
a) log, (x* +3x—4)=log, (2x+2) b) lgx:%lg(x+1)
3 3
c) logzhzllog1 x d) log, . (x2 —2x+65) =2
4 2 73
Loi giai:
x>1
x*+3x-4>0 x<—4 x>1
a) logl(x2+3x—4):10g1(2x+2)<:> 2x+2>0 S qx>-1 Sqlx=2 =>x=2.
3 3 X +3x—-4=2x+2 X’ +x-6=0 x=-3
Vay phuong trinh c6 nghiém x = 2.
x>0
x>0 0
b) lgx:llg(x+l)c> x+1>0 @{1 (xz)—l (x+1)<:>{xz>_ y
2 2lgx =1g(x+1) g £ v
x>0
=1+\/§ 1445 . . . , A 1++/5
< 7 ——Xx= . Vay phuong trinh da cho c6 nghiém x = .
2 2
145
2
Vv8—x 1
¢) log, =—log, x, (3)
4 2 3
A 1A x>0
biéu kién: S 0<x<8
>0
: 8—x 1 8—x ! 8—x 1
Khi d6 (3) < lo =——log, x & =x? =— x(8—x)=4
(3) &7 5 0% 4 4 A (8-x)

o - +8x=16(x—4) =0——>x=4.

Nghiém x =4 thoa man diéu kién, vy phuong trinh c6 nghiém x = 4.

d) log,_, (x* —2x+65)=2,

(4)




5-x>0 x<5
Diéu kién: {5-x =1 S<x#4
X' =2x+65>0  |(x-1) +64>0,VxeR

x<5
x#4°

Khi d6 (4) & x> —2x+65=(5-x)" ©8x+40=0——>x=-5

Nghiém x =-5 thoa man diéu kién, vay phuong trinh c6 nghiém x =-5.

Binh ludn:

Trong cdc vi du 3 va 4 ching ta can phdi tach riéng diéu kién ra gidi truée roi sau dé méi gidi phirong
trinh. O vi dy I va 2 do cdc phirong trinh tuwong doi don gidn nén ta méi gdp diéu kién vao viéc gidi

phuong trinh ngay.

Vi du 4: Giai cac phuong trinh sau:

a) Ig(x+3)-2lg(x-2)=1g0,4

b) %log5 (x+5)+logs/x—3 = %log5 (2x+1)

¢) log, (4" +15.2° +27)—210g1(4 2}_3}:0
;4.

Loi giai:
a) Ig(x+3)-2lg(x-2)=1g0,4 (1)
& x> 2.

Pidu kién: {x +3>0 {x >3

x=250 " (x>2

Khi 46, (1)< le(x+3) - lg(v2) —1g0,4 < lgL) 190,40 L53)

& 2(x-2) -5(x+3)=02x ~13x-7=0—> 1

Dbi chiéu v6i diéu kién ta dwgc nghiém cua phuong trinh 13 x =7.
b) %log5 (x+5)+logsv/x—3 = %log5 (2x+1) (2)
x+5>0 x>-=5

Pidukién: {x-3>0 <<{x>3 < x>3.
2x+1>0 N 1

Khi o, (2) = %log5 (x+5)+%log5 (x=3)= %log5 (2x+1) < log, [ (x+5)(x—3) | =log, (2x+1)




<::>()c+5)(x—3):2x+1c:>x2 +2x-15=2x+1x* =16——> x = +4.

Doi chiéu vai dicu kién ta duge nghiém cia phuong trinh 1a x =4.

¢) 10g2(4x+15.2"+27)—210g](42} 3}:0 (3)
2\

4" +15.2"+27>0,VxeR

biéu kién:
42°-3>0

. . 1 X X 1 ’
(3) < log, (4" +15.2 +27)+210g2(4‘2x_3J:O<:>log2{(4 +15.2° +27)(4'2x_3J }:0

2x x 2A:3
e 2T 2T s 3907 18=0—» 2

2
4.2)‘-3} 16272242749 2"=—g<0

= (4" +15.2" +27)[

Gia tri 2° = 3théa man diéu kién, tir d6 ta duge 2" =3 < x = log, 3 1a nghiém cua phuong trinh.

Vi du 5: Giai cac phuong trinh sau:

a) log? (x—1)" =5+log, (x~1) b) log} (2-x)—-8log, (2-x)=5
4
x2
¢) log, x—3. [log, x+2=0 d) log? (4x)+10g2§=8
3 3 p
Loi giai:

a) log; (x—l)2 =5+log,(x—-1) (1)
Diéu kign: x>1.

bat ¢ =log, (x—1)—>log; (x—l)2 = [log2 (x—l)2 T = [2log2 (x—l)]2 = 4¢

. . t=-1 log, (x—1)=-1 x_lzl x:i
Khidé (1) =4’ -1-5=0< 5 —> 5 & 2 & 2
t=— log, (x—1)== s s
4 4 x—1=24 x=1+24

5
Ca hai nghiém déu thoa mén diéu kién, vdy phuong trinh da cho c6 hai nghiém 1a x = %;x =1+24

b) log; (2—x)-8log, (2-x)=5 (2)
4
Diéu kién: x <2.
log, (2-x)=1

8
(2)<:>10g§(2—x)—_—210g2(2—x):5<:>logg(2—x)+410g2(2—x)—520©[10g2(2_x):_5

" Vé6i 10g2(2—x):l<:>2—x:2<:>x=0.




= Véi log2(2—x):—5<:>2—x:3i2<:>x:§—;.

Ca hai nghiém déu thoa mén diéu kién, vay phuong trinh di cho ¢ hai nghiém 1a x = 0;x = g—;

¢) log, x-3. [log, x +2=0 (3)

3 3
. x>0
bicu kién: log, x>0 0<x<l.

3

2 ﬂoglle log, x=1 x:l

3)e| [log, x| 3. [log, x+2=0= 3 o 3 o 3
G) (\/ =t J o1 flog,x=2 " |log x=4"1 1
3 3 81

Ca hai nghiém déu thoa mén diéu kién, vay phuong trinh da cho c6 hai nghiém la x =—;x=—.

1
3781
2

d) log? (4x)+log, % ~3 (4)
2
biéu kién: x>0.

2
10g2l (4x)= {log1 (4x)} = [—log2 (4x)]2 = [—(log2 4+log, x)]2 =(log, x+ 2)2
Ta co 2 . 2

log, % =log, x* —log, 8 =2log, x -3

x=2
2 2 log, x=1

(4) = (log, x+2) +2log, x—3=8 < (log, x) +6log,x-7=0< [log2x=—7 S| o L

128
Vay phuong trinh da cho c6 hai nghiém x =2;x = %
Vi du 6: Giai cac phuong trinh sau:
a) log? x+/logi x+1-5=0 b) log’; x+3log, x+log, x=2

2
1 1
c) logsx—logx§:2 d) log7x—logx7:2
Loi giai:

a) Piéu kién: x > 0. Pt /log2 x+1=1,¢>0 ta thu dugc

t>0 t>0 5
{t2+t—6=0©{te{—3;2}©t_2® log; x+1=2

ologix=3olog, x=+/3 < x =2

b) Piéu kién: x>0




Phuong trinh twong duong voi

log, x=-1

1
4log’ x+3log, x—log, x =2 <> 4log; x+2log, x—2=0 < 1 1 < 2
8175 k=2

¢) Diéu kién: 0<x#1.

Phuong trinh da cho tuwong duong véi

log; x+log, 5=2 < log, x+ =2 (log,x—1)" =0 & log,x =1 x=5.

log, x
d) biéu kién: x>0.

Phuong trinh twong duong véi

log, x+log, 7=2 < log, x + =2 (log,x-1) =0 log, x =1 x=7,

log, x

Vi du 7: Giai cac phuong trinh sau:

a) log; (2—x)—8log, (2—x)=5 b) log: x +4log,5x—5=0

4

Loi giai:

a) Diéu kién: x < 2. Phuong trinh twong duong véi log; (2—x)+4log, (2-x)=5

5 B ) B t=1
bat log, (2-x)=¢ thu dugc ¢ +4t—5<:>L:_5<:> y o L] 63

b) Piéu kién: x > 0. Phuong trinh di cho twong duong

log; x+2log, 5x—5=0< log; x+2(1+logsx)-5=0
log. x =1 ¥=3
2 __ 50
< logi x+2log, x—3 Oc{logsx_3 x:L
125
Vi du 8: Giai cac phuong trinh sau:
2

a) log’ 8x” +log, 4x =2 b) log> 16x +log, x? =11

2

Loi giai:
a) Piéu kién: x>0 taco: PT < (—log2 8x’ )2 +2+log,x=2< (—3 —log, x* )2 +log, x=0

log, x=-1 x=

1
(2log, x+3)" +log, x =0 & 4log? x +13log, x +9=0 < log, x= 2 2.
2 e -

x=24




9
Vay nghiém cua PT la: x = %; x=24

b) Piéu kién: x>0 taco: PT < (log,16x)" +log, x> ~2 =11 (2+log, x)* +2log, x=13

2
— :4
@(%10g2x+2j +210g2x=13@%log§x+4log2x—9:0@{log2x 2 @{x

log, x=-18 | x=27"

Vay nghiém ctia PT 1a: x=4;x=2".

Vi du 9: Giai phuong trinh sau:

a) 2log 4+log, x* = ? b) 2log’ (?:x3 ) —log - 3=3log, x”

9

Loi giai:
10 4 N 2log, x _10

a) Piéu kién: 1# x >0.Khi d6: PT < 4log, 2+310g2 x=—
3 3 log, x 3 3

8
4

& 12+2log§)c:1010g2)c<:{10g2x:3 c{i

log,x=2

Vay nghiém cia PT dachola x=8;x=4.

2
b) Diéu ki¢n: 1 x> 0. Khi d6: PT < 2(-log, 3x3)2 —210gx3=2(%+10g9 x3j —2log, 3 =6log, x

2
<:>2[l+ilog3xj - =6log, x <> 9log; x+6log, x+1— =12log, x
2 2 log, x log, x
< 9log: x—6log: x+log, x—4=0<log, x=1< x=3.
Vay nghiém cua PT la: x =3.
Vi du 10: Giai cac phuong trinh sau:
a) log’ 10-1og>10-6log, 10=0 b) 2log, x—1log 125-1=0
Loi giai:
t=0 (loqi)
a) Didukién: 1#x>0.Dit r=1log 10 (¢#0) taco: £ > —6t=0<1(t-3)(t+2)=0<[1=3
t=-2
3 _ _ 3
tog, 10=3 | ¥ =10 _ [V
log 10=-2 — =10 X =—
x

Vay x = {/ﬁ; xX= la nghiém cua PT da cho.

1
J10




b) Diéu kién: 1#x>0. Taco: PT < 2log, x—log,5°—1=0< 2log, x—3log, 5-1=0

3 t=-1 |logsx=-1 | _1
bat t=log,x (1#0) taco: 2i—=-1=02-t-3=0& ;239 e 3@ 5 .
! - &Y= |v=Vizs
Viay x = %; x =+/125 la nghiém cua PT da cho.
Vi du 11: Gidi cac phuong trinh sau:
a) log; (x+1)—6log, Vx+1+2=0 b) 3,/log, x —log,3x =3
Loi giai:
a) Diéu kién: x> —1.
1
Khi do: PT <> log; (x+1)—6log, (x+1)2 +2=0 < log; (x+1)—3log, (x+1)+2=0
log, x=1 x+1=2 x=1
=
log, x=2 x+1=4 x=3
b) Ta co: PT<:>3«/log3x—(log33+log3x):3<:>—log3x+3 log, x -4=0.
bit t=/log, x (¢20),taco: —£*+3t-4=0 (vn).
Vay PT da cho v6 nghiém.
Vi du 12: Gidi cac phuong trinh sau:
2
a) logzﬁ %+210gx 32=10 b) logxx/§+logx 5x—2,25=1log’ J5

Loi giai:
2

a) Piéu kién: 1+ x > 0. Khi do: PT@(logﬁ %]+1010gx2:10<:>%(10g2 x2_2)2+1010gx2=10

x=2
log, x =1
< (log, x—1)" + 1-log,x)=0& | =2 < + 141
( g, ) logzx( g, ) Logix—logzx—lO:O logzle_;/H<:>x=2 2
Két hop BPK: Vay nghiém ctia PT la: x=2;x=2 2 .
9(1 ’
b) Piéu kién: 1+ x> 0. Khi do: PT<:>—logx5+(logx5+1)—z(zlogx5)
_ — _5
bat r=log 5 (t#0) taco: Et—zzltz<:> t_5<:> log, 5 5<:> x_\/g.
* 2 4 4 r=1 log 5=1 x=5

Vay x=5x= 5 1a nghi¢m cua PT da cho.




Vi du 13: S6 nghiém cua phuong trinh log] x —4log, (3x)+7=0 la:
A. 1. B. 2. C.3. D. 0.

Loi giai:
Diéu kién: x> 0. Khi dé PT < log; x—4(1+log, x)+7=0

log, x =1 @[x:3

2 -
< logs x 410g3x+3—0<:>[10g3x:3 =07

Vay phuong trinh da cho c6 hai nghiém. Chon B.

Vi du 14: Tich cac nghiém ciia phuong trinh log; (4x)—3log 5 x—7=0 la:

A.-7. B. -3. C. 16. D. 8.

Loi giai:

Piéu kién: x>0.Khido PT < [log, (4x)] ~6log, x~7=0

1
<::>(2+lozgzx)2—6log,2x—7=0<:>log,ix—Zlogzx—3=0<:>[10g2x__1 Ty
log, x=3
x=8
Suy ra x,x, =4. Chon D.
Vi du 15: S6 nghiém ctia phuong trinh log ;5 (4x)+./log, x+2 =10 la:
A. 1. B. 2. C.3. D. 0.
Loi giai
A ria |x>0 x>0 1
. >
Dicu kien: {log2x+220 {logzxz—ZC> re

1
Khi do PT < 2log, (4x)+/log, x+2 =10 < 2(2+log, x)+4/log, x+2-10=0

= . t=2 =
Dit r=/2+log, x (20) tacé 2t2+t—10=0<:>L:_5—°>t=2:> 2+log, x =2

Slog, x=2x=4.

Vay phuong trinh da cho c6 mdt nghiém. Chen A.

Vi du 16: S6 nghiém ctia phuong trinh log, (5)r —l)log4 (2.5" - 2) =1 la:

A. 1. B. 2. C.3. D. 0.

Loi giai:

Piéukién: 5" -1>0< x>0.




Khi d6 PT < log, (5" —1)%1og2 [2.(5° 1) | =1 log, (5 ~1)[ 1+1og, (5 -1) | =2

t=1

bit tzlogz(S"—l) ta co: t(1+t):2<:{t:—2

+H)V6i 1=1=5 —1=2 < x=log, 3

+) Véi t:—2:>5“‘—1:%©x:10g5%

Vay PT c6 hai nghiém la x =log, 3;x = log; % . Chon B.

Vi du 17: Goi S 14 tap nghiém ciia phuong trinh log,, ., (2x+3) +log,.,, (3x+7)=3. Tdng cic phan tir

clia tap S bang:
AL B. c. . p. 2.
4 4 4 4
Loi giai:
bidukien: (0357 %1 ] 3 7
S o< 2x+3 217 -3
7<x¢_1

bat ¢ =log,, ., (2x+3) phuong trinh tro thanh:

2t+l=3c>

t=1
‘ t=—

1
2
Véi =1 taco: log,,,, (2x+3)=1<2x+3=3x+7 < x =—4 (loai).
-3

>_"
Véi 1= ta co: log3x+7(2x+3):l<:>2x+3:\/3x+7<:> =7 ox=—t
2 2 4% +9x+2=0 4

Vay phuong trinh ¢6 nghiém duy nhat x = —i. Chon A.

Vi du 18: Goi S 1a tap nghiém cua phuong trinh logzﬁ x+3log, x+log, x=2. Téng binh phuong cac phan

2

tr ctia tap S bang:

B. 1+2‘/§. c. 2 p.2.
2 4 2

A.

N | D

Loi giai:




Piéu kién: x> 0. Khi do PT & (log , x) +3log, x~log, x=2

. log, x =1
< (2log, x)” +2log, x =2 < 4log; x+2log, x—2=0< 1
log2x=§
|
x== 1
& 2 :>S={—;x/§}:>T=—+2=—. Chon C.
1 2
x=22 :«/5

Vi du 19: S6 nghiém ctia phuong trinh log, Ux+ 3log, x zg la:

A. 1. B. 2. C.3. D. 0.

Loi giai:

biéu kién: x >0.Khi d6 PT < %logz x+3flog, x =%

bat t:?/logzx:>%f+t—§:0c>t=lc>log2x:13:1<:>x:2 (t/m). Chon A.

Vi du 20: S6 nghiém ctia phuong trinh log? x ++/logs x+1-5=0 la:

A. 1. B. 2. C.3. D. 0.

Loi giai:

Pidu kién: x>0.Khi d6 PT < log x+1+4/log? x+1-6=0

< 2 . t=2 .
bat ¢t =,/log; x+1 (¢>0) taco: t2+t—6=0c>[t=_3 (loai t =2)

x:2ﬁ

Khi do 10g§x+1=4<:>log§x=3<:>log2x=i\/§©{ -~

X =

Do do phuong trinh c6 hai nghiém. Chon B.

DANG 3. PHUONG PHAP MU HOA
Phuong trinh log, [f(x)] =log, [g(x)] (voi a>0;a#1)

f (x) - at —— phuong trinh 4n ¢.
g(x)=>b

Ta dat log, [f(x)} =log, [g(x)] =t= {

Vi du 1: Giai cac phuong trinh sau:




a) log, (x+1)=log, x. b) log; x =log, (x+2).

Loi giai:

x+1=3

a) Piéu kién: x> 0. Pat log3(x+1)=log2x=t<:>{ "
X =

2 1

Khido 2" +1=3 @f(t):(gjt-i‘(gjt =1.

Xét f(t)= (%) +(%) (teR) tacé f'(t)<0 (VteR)=hamsd f(¢)nghich bién trén R

Khido f(t)=1< f(1)=f()=t=1=x=2"=2.

x=5

b) Diéu kién: x > 0. Dit log. x=1o +2)=te
) Ditu g 0. Dit log x=log (x+2)=r > 73

t t
Khido 5'+2=7" @f(t):(%j +2(%J =1.

Xétham f () twong tw ta co: =1=>x=5.

Vi du 2: Giai cac phuong trinh sau:

a) log, x =log, («/;+2>. b) log <x+\/;)= log, x.

Loi giai:
x=T7

Jx+2=3

a) Didu kién: x> 0. Dit log7x=10g3(\/;+2)=t<:>{
Khi d6 /7' +2=3" @f(:)z(?J +2G] ~1.
Hamsb f(t)nghichbiéntrén R= f(¢)=f(2) o t=2=x=49.

x=2'

x++x =6’

b) biéu kién: x> 0. Pit logﬁ(x—i-x/;):logzx:t@{

Khi d6 2t+\/?=\/g<:>f(t)=(%)t+£ %]t =1.

Hamsb f(t)nghichbiéntrén R= f(t)=f(2) o t=2=x=4.

Vi du 3: Giai cac phuong trinh sau:

a) log3(x2 —3x—13) =log, x. b) 2log, x =log, (x3 +3x+11).




Loi giai:

2
a) Diéu kién: {x —3x-13>0 3+\/a.
x>0 2

x*=3x-13=3
x=2'

<:>4‘:3.2’+13+3’<:>g(t):3 1 +13 1 + 3 =1
2 4 4

Xt g(t):3(%j ”3@ +@ . g'(t)=3(%j 1n%+13&j In

Nén g(¢)nghich bién trén Rtaco: g(¢)=g(3) < t=3 < x=8

+) bat t:10g2x=10g3(x2—3x—13):>{ —=4'-32'-13=3

E
+
7N
AN
~—
=
=

N

Vay nghiém cua PT la: x=8.
i X +3x+11=5"
b) Diéu kién: x > 0. Dit u =2log, x =log, (x’ +3x+11) ta co: u u
2 5( ) x =22 =(\/§)

:(x/g)u +3(x/§)u +11=5" (1)

(1)@f(u)=[§ju+3[g]u+11.GT _1, f'(u)<0 Vuck.

Suyra f(u) nghichbiéntrén Rdo d6 f(u)=f(2)ou=2=x=2

Vay nghi¢ém cua phuong trinh da cho la: x =2.

Vidu 4: Gia st p va ¢ la cac s6 duong sao cho log,, p =log,, ¢ = log,, (p + q) . Tim gié tri

8 1 4 1
A. g B. 5(—14'\/3) C. g D. 5(1"‘\/5)
Loi giai:
p=16t 4 t
Détt=log16p=10g20q=10g25(p+q):> g =20 :>£=(g]_
q

p+q=25

t t 2t t
Ta co p+q:25’c>16’+20’:25’<:>[%j +1:(%j @[%) +(£) -1=0&

5

(4]f _-1+5 _p 1

5 @;ZE(—I—F\/g). Chon B.




Vidu 5: Cholog, a =log, b=log,, c =log, (a+b+c). Hoi log,, 144 thudc tap hop nao sau day?

A. Z;§;2 . B. l;g;é . C. i;2;é . D. {1;2;3}.
8910 234 567

Loi giai:
a=3
b=4" - abc =144’
c=12" 344 412 =13 (%)
a+b+c=13

bat t =log,a=log,b=log,, c=log;(a+b+c)=

PT(*) < (ijt + (ijt + (EJI -1=0.
13) \13) \13
Xétham so f(t)= (%j +(%jt +(%j -1

t t t
:>f‘(t)=(ij lni+(ij lni+(2j ln£<0,VteR.
13 13 \13 13

Suyra f (t) nghich bién trén R = (*) c6 nghiém thi 1a nghiém duy nhit.
D@ thay PT (*) c6 nghiém 7 =2, suy ra nghiém PT (*) 1a 1 =2.

123

1
Suyra log , 144=1o 144=—=log,h 144e7—;—;—+. Chon B.
y gabc g 2 gabc {2 3 4}

144?

DANG 4: PHUONG PHAP HAM SO, PANH GIA
Kién thtrc can nho:

e Ham s6 y = f(x) dong bién (hodc nghich bién trén R) thi phuong trinh £ (x)= f(x,) < x=x,.

e Ham sb f (t) déng bién hodc nghich bién trén D (trong d6 D 1a mot khoang, mot doan, mot nira doan)

thi voi u;ve D taco: f(u)=f(v)eu=v.

Vi du 1: Giai cac phuong trinh sau:

2 2
a) In| 22|y b) log,| =23 -2 y3e i
x +x+1 2x +4x+5
Loi giai
2
a) Didu kién: =~ "1 S0 xeR.

X +x+1




Khi d6 PT < In(2x* +1)=In(x* +x+1)=(2x" +1) = (x> + x+1)
<:>1n(2x2 +1)+2x2+1=1n(x2 +x+1)+(x2 +x+1)

Xét ham s6 f(t)=Int+¢ (¢>0) ta co: f‘(t):%+1>0 (VteR) suy ra ham sé f(¢) dong bién trén

R nén f(2x2+1):f(x2+x+l)c>2x2+1:x2+x+l<:>x2 =x<:>{x

E
b) Pap s6: x=-2;x=—1.

Vi du 2: Giai cac phuong trinh sau:

a) 7" —1=6log, (6x+1). b) 3" +5x=4+4log, (4—x).

Loi giai:
a) Diéu kién: x>—é.Dét y=log,(6x+1) taco: 6x+1=7" va 7" —1=6y

7" =6y+1

, =7 -T=6y-6x=T7 +6x=7"+6y
7" =6x+1

Suyra{
Xétham sé f(t)=7 +6t (teR) taco: f'(t)=7In7+6>0(VteR) nén ham sb f(¢) déng bién trén
R nén f(x)=f(y)e x=y=x=log,(6x+1)

<:>7x:6x+1<:>g(x)=7x—6x—1=0

Ta co: g'(x)=7’“ln7—6=0<:>x=logi

In7
Suy ra BBT:

X -0 X, +oo

/() - 0 §

(x) |+o oo
f \f(xo) /’

Do vay PT g(x)=0 c6 nhiéu nhat hai nghiém. Mt khéc g(0)=g(1)=0

Vay phuong trinh da cho ¢6 hai nghiém 1a x =0;x =1.
b) Diéu kién: 4-x>0.Dat y=log,(4-x)=3" =4—x

3 =

Khi do 3x+4x:4—x+410g3(4—x):3y+4y:>{3x :'_x:x:y
=a-)y

Pap s6: x=1.




Vi du 3: Giai cac phuong trinh sau:

2
a) 10g32xz+—z+35:7x2 +21x+14 b) 2x2—6x+2=log2%
x“+4x+ x—1
Loi giai:
X +x+3

a) Ta co: log;, 27(2x2+4x+5—x2—x—3).

2x* +4x+5

& log, (x* +x+3)+7(x" +x+3) =log, (2x° +4x+5)+7(2x" +4x+5)

Xétham sd f(t)=log, ¢+t trén khoang (0;+w) taco: f'(t)= %+1 >0 Vie(0;+0)
n

x=-1

Do d(’)f(xz+x+3)=f(2x2+4x+5)<:>x2+x+3=2x2+4x+5<:>x2+3x+2=0<:>{x_2

Pap s6: x =—1;x=-2.

1

A raa Jx#] x>——

b) biéu kién: {2x+1>0®{ 2.
x#1

Khi d6: PT < 2x* —6x+2 =log, (2x+1)~log, (x—1)’

©2(x* = 2x+1)-2x =log, (2x+1)-log, (x—1)’
& 2(x—1) +log, (x—1)" = 2x+1+log, (2x+1)-1

< 2(x—1)" +log, ()c—l)2 :2(x+%j+log2 (x+%j

Xéthamsé f(t)=2t+log, ¢ (t € (O;+oo)) taco f'(r)=2+

>0 Vie(0;+0)
tIn2

Do vay f|:(x—1)2:|=f[x+%]<:>(x—1)2 :x+%c>x= 3i2ﬁ (t/m).

Vi du 4: S6 nghiém ciia phuong trinh log, (3x+2)+log, (x+1) =4 1a:

A. 1. B. 2. C.3. D. 4.

Loi giai:
Diéu kién: x > _?2 Xétham s: f(x)=log, (3x+2)+log, (x+1) véi x> —%,f(2) =4

3 1
(3x+2)In2 " (x+1)In3

Do vay f(x):f(2)<:>x=2

Taco: f'(x)= >0 Vx>_?2:>f(x) dong bién Vx>_?2




Viy x = 21a nghiém duy nhét ctia PT dé cho. Chon A.

2x—_12=3x2 —8x+5 la:
x_

Vi du 5: S6 nghiém cua phuong trinh log,

A. 1. B. 2. C.3. D. 4.

Loi giai:
Diéu kién: %< x#1.Khido PT < log, (2x—1)—log, (x~1)" =3x> —8x+5
& log, (2x—1)=log, (x* = 2x+1)+1+(3x* ~8x +4)

& log, (2x—1) =log, (3x” —6x+3)+3x* —6x+3—(2x~1)
& 2x—1+log,(2x—1) =log, (3x* —6x+3)+3x" —6x +3

Xéthamsé f(t)=¢+log,t (¢ >0) dong bién trén khoang (0;+0)

Do do f(2x—1)=f(3x2 —6x+3)<:>2x—1:3x2 —6x+33x" -8x+4=0

x=2
= 2 = phuong trinh c6 hai nghi¢m. Chgn B.
X==
3
X+ x+2
Vi du 6: Tap nghiém cta phuong trinh: log, —; =x" —4x+3 la:
2x"—3x+5
A. {—1;—3}. B. {1;—3}. C. {—1;3}. D.{1;3}.
Loi giai:

Phuong trinh < log, (x2 +x+ 2)—log2 (2x2 —3x+5) = (2x2 —3x+5)—(x2 +x+ 2)

< log, (x2+x+2)+(x2 +x+2)=log2 (2x2 —3x+5)+(2x2—3x+5)

Xéthamsd f(t)=log,t+t,¢>0. Tacod: f'(t)= +1>0 V¢>0=Ham f dong bién trén (0;+).

tln2

x=1

Do do: f(x2+x+2)=f(2x2—3x+5)c>x2+x+2=2x2—3x+5©x2—4x+3=0<:>[x_3.

Vay tap nghiém cua phuong trinh da cho la: {1;3} . Chon D.







BAI TAP TU LUYEN
Céu 1: Giai phuong trinh log(x—1)=2.
A. x=101. B. x=¢"+1. C.x=e" 1. D. x=7"+1.
Cau 2: Giai phuong trinh log, (3x—2) =3.

A.xzﬁ. B. x=87. C.ng D.xzﬂ.

3 3 3

Cau 3: Phuong trinh log, (—3x2 +5x+ 17) =2c¢06 tap nghiém S 1a tap nao sau day?

A. S:{l;—ﬁ}. B. S:{—l;§}. C. S:{Z;—§}. D. S:{—l;—§}.
3 3 3 3

Cau 4: Tim tap nghiém S cta phuong trinh log, (x2 —4x+3) =log, (4x—4).
A. §={1;7}. B. §={7}. C. s={1}. D. §={3;7}.

Cau 5: Phuong trinh log, x +log, (x+1) =1c6 tap nghiém S 1a tdp nao sau day?
—1+ _
A.S:{ 1—26} B. S={2}. C.S:{%} D. 5=1{1.

Céu 6: S6 nghiém ctia phuong trinh log, (x+3)-1= log ; x 14 bao nhiéu?

A. 1. B. 3. C.0. D. 2.

Cau 7: Giai phuong trinh log, x +log, x +log, x =11.

A. x=24. B. x =36. C. x=45. D. x=64.

Ciu 8: Tong binh phuong cac nghiém ctia log; x +log, x = 1+ log, x.log, x bang

A. 64. B. 34. C.8. D. 2.

Cau 9: Cho ham f'(x)=log, (xz —2x). Tim tap nghiém S cua phuong trinh f'(x)=0.

A. S=@. B. 5 ={1+2}. C. 5={0;2). D. S={1}.

Cau 10: Goi x,, x, 12 hai nghiém cta phuong trinh 2log, (x—3)+log, (x—5)" =0. Tinh téng T = x, + x,.
A. T=8. B. T =8++2. C.T=8-+2. D. T=4++2.

Cau 11: Giai phuong trinh log, (x+2)+log, ()c+2)2 = %

A x=1. B. x=4/3°-2. C. x=33"-2. D. x=%3-2.
Cau 12: Tim nghiém cua phuong trinh log, (log2 x) =1.
A. x=8. B. x=6. C. x=09. D. x=2.

Cau 13: Tim nghiém cta phuong trinh log, (33)‘*1 —~ 1) =3.



A. x=2. B. x=1. C. x=3. D. x=8.

Cau 14: Goi S tong cac nghiém cua phuong trinh 4 =32 +7=0. Tinh S.

A. S=log, 7. B. §=12. C. §=28. D. S =log, 28.
Cau 15: Biét phuong trinh 7% =8.7* +1=0 c6 hai nghiém x, x, (x, <x,). Tinh T =%
xl
A. T=4. B. T'=0. C.T=-1. D. T=2.
Céu 16: Giai phuong trinh 3* =8.32 +15=0.
x=2 B x=2 x=2 D x=log,5
" lx=log,5 Tlx=3" " |x=log, 25 " |x=log, 25
Cau 17: Phuong trinh log, (3.2" — 8) = x—1c6 tong tat ca cac nghiém bang bao nhiéu?
A. 1. B. -4. C.5. D. 7.
Cau 18: Tim tit ca cac nghiém cua phuong trinh log, (2" - 1).10g4 (2”1 - 2) =1.
A. x=log,3 va x=1log, 5. B. x=1vax=-2.
\ 5 .

C.x=log23vax=10g2z. D. x=1vax=2.
Cau 19: Giai phuong trinh log(2x+1)=1.
A.x:e—+1. B.x:e—_l. C.x:2. D.x:E.

2 2 2 2
Cau 20: Tim nghiém ctia phuong trinh log, (log, x) =1.
A. x=8. B. x=6. C. x=0. D. x=2.

Ciu 21: Goi x,, x, 1a hai nghiém cta phuong trinh log, (x2 +1) =log, (3x—1). Tinh x, +x,.
A. x,+x, =3. B. x, +x,=2. C.x+x,=1 D. x, +x, =4.
Cau 22: Tim tdp nghiém S cta phuong trinh log, (2x+1)—log, (x—1)=1.

A. S={4]. B. S={3}. C. S={-2}. D. s={1}.

Céu 23: Tim tap nghiém S cia phuong trinh log ; (x—1)+log, (x+1)=1.

A. §={2++5}. B. 5 ={2+5]. C. 5={3. D. s ={3+13}.
Ciu 24: Goi x,, x, |2 hai nghiém cta log, (3" ~1) =2x—log, 2. Tinh tong § = 27" +27",

A. §=252. B. §=45. C. §=9. D. §=180.

Cau 25: Tim s6 thuc x, biét log, x.log, x = -36.
3

A. x=-6 hoic x=6"". B. x=3° hoic x=3"°.



C. x=3% hodc x=-3% D. x=6 hoic x=-6".

Cau 26: Tim nghiém cta phuong trinh log, x+log,; x =log,, V3.

A.xzii. B x:L C.xz—i. D.xz%/g.

3 B
Cau 27: Phuong trinh 6log, 2x+3log, (x — 1)2 =4 ¢6 bao nhiéu nghiém thyuc?
A. VO nghiém. B. 3 nghiém. C. 2 nghi¢m. D. 1 nghiém.
Cau 28: Goi x,, x, 1a nghiém cta phuong trinh log, (x+1)° +2 = log V4—x +log, (4+x).
Tinh T:|x1 —x2| :
A. T =8+26. B. T=8. C. T =26. D. T =44/6.
Cau 29: Néu log, (log, x) = log, (log, x) thi (log, x)2 bang bao nhiéu?
A. (log, x)’ =3. B. (log, x)" =3+3. C. (log, x)" =27. D. (log, x)’ =37\
Cau 30: Biét phuong trinh log? x —5log, x +4 = 0 c6 hai nghiém x,, x,. Tinh tich x,x,.
A. xx, = 64. B. xx, =32. C. xx, =16. D. x,x, =36.
Céu 31: Goi x,, x, la nghiém cua log; x—3log, 5.log; x+2=0. Tinh P=x, +x,.
A. P=20. B. P=6. C. P=36. D. P=25.

Cau 32: Biét X,, x, 1a hai nghiém cuia phuong trinh log, 3x.log; x =2. Tinh x, + x,.

A. xl+x2=é. B. xl+x2=%. C. x1+x2=?. D. xl+x2=§.

Cau 33: Tong binh phuong cac nghiém ctia phuong trinh log? x —log, % =4 bang

A. 1—7 B. 0. C.4. D. ﬁ

4 4
A Py \ 5~2x - 8 , .7 . 5 < A 7 log, 4x
Cau 34: Cho x thoa phuong trinh log, ETITY =3—x. Tinh gia tri cua biéu thuc P = x%"".
+

A. P=4. B. P=1. C. P=8. D. P=2.

Céu 35: S6 nghiém ciia phuong trinh log, (4x)—log, 2=3 la

2

A. 1. B. 0. C.2. D. 3.

Céu 36: Goi x,, x, 12 hai nghiém cua phuong trinh log; x—5log, x+4=0. Tinh tich x,x,.
A. x,x, =16. B. x,x, =36. C. xx, =22. D. x,x, =32.
Cau 37: Tinh tong S cac nghiém ctia phuwong trinh log? x —log, (9x) +2=0

A. §=10. B. S=3. C. §=0. D. §=4.



C4u 38: Goi x,, x, la hai nghiém cua phuong trinh log” x +log, x.log27 —4 = 0. Tinh tich 5O
A=logx, +logx,
A. 4=3. B. 4=-3. C. 4=-2. D. 4=4.

Céu 39: Tinh tong S cac nghiém ctia phuong trinh log, (2" —1).log4 (2)‘+1 —2) =1.

A. S =log, 15. B. §=-1. C. Szlogz%S. D. §=3.
Céu 40: Giai phuong trinh log, (3" +1).log, (3" +9) =3.
1 1
A. x=log, 2. B.x=Elog23. C.x=1x=-3. D.x=—§,x=l.
Cau 41: Phuong trinh 7* = 6x+1 ¢6 tat ca bao nhiéu nghiém?
A. 0. B. 1. C.2. D. 3.

2 . .k . 2
Ciu 42: Tong gia tri tat ca cac nghiém cua phuong trinh log, x.log, x.log,, x.log,, x = gbéng

A. g B. @ C.9. D. 0.

9 9
Ciau 43: Biét phuong trinh 2log, x+3log 2 =7 c6 hai nghiém thyc x, <x,. Tinh gia tri biéu thirc
T=(x)".
A. T =64. B. T =32. C.T=8. D. T =16.

Cau 44: Tap nghiém cua phuong trinh log, (xz - 7) =2 1a

A {15415}, B. {—4;4). C. {4}. D. {-4}.
Cau 45: Tich cac nghiém cia phuong trinh log; (3x).log, (9x)=4 1a
Al B. 2. c. L. D. 1.

3 3 27

Cau 46: Tinh tong cac nghiém cua phuong trinh log, (x2 +2x+ 1) =log, (x2 + Zx).

A.0. B. 24/3. C.-2. D. 1.

Ciu 47: S6 nghiém ciia phuong trinh log, x.log, (2x—1)=2log, x 1a

A. 2. B. 1. C.0. D. 3.

CAu 48: Cho ham s6 f(x)=2"—xIn8. Phuong trinh f'(x)=0 c6 nghiém la

A. x=log,3 B. x=log,2 C.x=2 D. x=log,(In8)
Cau 49: SH nghiém ctia phuong trinh log, (x2 + 4x) —log, (2x+3)=0la

A. 3. B. 2. C.1. D. 0.



Céiu 50: Goi a 1a mot nghiém ciia (26+15v3 ) +2.(7+443 ) -2(2-43 ) — 1. Khi d6 gia tri cia biéu thirc
nao sau day la dang?

A.a’+a=2. B. sina+cosa=1. C. 2+cosa=2. D. 3 +2a =5.

Céu 51: S6 nghiém ctia phuong trinh log, (log, x)+log, (log, x)=21a

A. 0. B. 2. C.3. D. 1.

Cau 52: Cho phuong trinh logjE x+log, (x\/g)—S =0. Khi dat ¢=log, x, phuong trinh da cho tr¢ thanh
phuong trinh nao dudi day?

A. 82 +2t-6=0 B. 47 +t=0

C. 4 +1-3=0 D. 8 +2t-3=0

Céu 53: Biét rang phuong trinh 3 log> x—log, x—1=0 c6 hai nghiém a, b. Khang dinh nao sau day ding?

A.a+b:§. B. ab=—1. C.ab=32. D. a+b=32.

3

Cau 54: Tong tat ca cac nghiém cua phuong trinh log; x— 2log ; x =2log, x+3 bang
3

A. 2. B. 27. C. g D. @

3 3
Céu 55: Phuong trinh log  (x+3)+log, (x—l)4 =4log, (4x) c6 bao nhiéu nghiém ?
A. 3. B. 1. C.2. D. 0.

Ciu 56: Xét 0<a, b, x#1. Dat 6(log, x)* +6(log, x)” =13log, x.log, x(*). Chon cu ding?

A ()& d®=b. B. (*) o b =d.
C. (*)@x:ab. D. (*)©a5+b5 =a’h’ (1+ab).
n . 1 1 1 , A
Cau 57: Giai phuong trinh + +...+ =2018 c6 nghiém la
log, x log,x log,ys x
A. x=2018.2018! B. x =*2018! C. x=2017! D. x=(2018)""

Céu 58: Tich cic nghiém thuc ctia phuong trinh log} x —log, x.log, (81x) +log ; x* =0 bang

A. 18. B. 16. C.17. D. 15.






LOI GIAI BAI TAP TU LUYEN
Caul: PT < x—1=10" < x=101. Chon A.

Cau2: PT < 3x-2=3 @x:?.ChQnA.

x=-1
Cau3: PT & 3x" +5x+17=3" & .8 ChonB.
3
4x-4>0
Caud: PT =7.Chon B.
au Q{x2—4x+3:4x—4c>x 7. Chen

Chu 5: Piéu kién x>0,
PT < log, [ x(x+1)]=1<> x(x+1)=2=x=1. Chon D.
Cau 6: Diéu kién x> 0.

PT < log, (x+3)log, * =1 & log, 12 =1 5 X3 :2:>x:%. Chon A.
X X

Céu 7: Diéu kién x> 0.
PT<:>log2x+%log2x+§log2x:11<:> log, x=6<> x=2°=64.Chgn D.

Cau 8: Piéu kién x > 0.

log, x=1 x=3
PT@(log3x—l)(logsx—l):OaLogzx:1<:>[x 5:>x12+x22 =34. Chgn B.

2x—

Cau 9: Tacod f'(X):m

=0< x=1.Chon D.

Cau 10: Pidu kién x >3, x #5.

PT & log, (x-3)' +log, (x~5)" =0 < log, | (x=3)" (x-5)" | =0

<::>(x—3)2 ()6—5)2 =1<:>[(x_3)(x_5):1_1:>x:4+\/§; x =4 thoa man. Chon B.

(x=3)(x-5)=
Cau 11: Diéu kién x > -2.

5 5

PT<:>log3(x+2)+log3(x+2)=%<:>10g3(x+2)=§<:>x+2=38 < x=3"-2.ChenB.

< x>1.

Ciu 12: Didu kién {x >0 {x >0
>0

log, x >1
Phuong trinh <> log, x =3 <> x =2’ =8. Chon A.

Cau 13: Phuong trinh < 3" -1=2’ < 3""'=9<3x-1=2< x=1. Chon B.



Ciu 14: Phuong trinh < %.(2'“ ) -32°+7=062"=6+2J2 & x=log, (6£2V2)

= 5 =log, (6+242) +log, (6-2v2) = log, [(6+2\/5)(6—2\/§)J=10g2 28. Chon D.

" )2 M 7 =1 x=0 0
Cauls: PT<7.(7°) 8.7 +1=0< | < — T =—=0.Chon B.
7

7 = x=-1 -1
. 5oz |5 2
Caul6: PT |32 | -832+15=0|". "2 Nk . Chon C.
x x x =2log, 5 =log, 25
132 =5 5=log35

Cau 17: Piéu kién 2* > g < x> log, g

x=3

x:2:x1+x2=5.Ch9nC.

PT < 32" —8=4"" =l.(2X)2 |2 =84
4 2" =4

Céu 18: Ta ¢6 log, (2" —1)Bmg2 (2(2* —1))} =1 log, (2' ~1)(1+1log, (2°~1)) =2

10g2(2x—1)=1 2°-1=2 x=log,3
= =1 1< 5.Cheon C.
1og2(2x—1):_2 2 _l:Z x=10g22

Cau 19: Phuong trinh < 2x+1=10< x= % Chon C.

< x>1.

Ciu 20: Didu kién {x >0 {x >0

log, x>0 " |x>1

Phuong trinh <> log, x =3 <> x =2’ =8. Chon A.

Cau 21: Diéu kién x>§. Phuong trinh < x? +1:3x—1<:>Bi12:>x, +x, =3. Chon A.
Céu 22: Piéu kién x > 1. Phuong trinh < log, 2xtl =l< 2x+11 =3< x=4.Chon A.
x— x—

Cau 23: Diéu kién x> 1.

2 2
PT < log, (x—1)" ~log, (x+1) =1 log, (x_ll) :1@@:2:x:2+\/§. Chon A.
x+ X+

Céu 24: Ta c6 log, (3" ~1)+log, 2 = 2x < log, [2(3)‘*1 —1)] =2x < 2(37 -1)=3"
o(3)-63+2=053 =347 & x=log, (3++/7)= 5 =180. Chon D.

Cau 25: Diéu kién x > 0.



. Chon B.

— 6
Phuong trinh <> log, x.(—log, x) =-36 < [log3 x=6 & {x 3

log, x=-6 X =

CAu 26: Diéu kién x > 0.

1
PT logsx+510g5x=—log5x/§<:>3log5x=—210g5\/§=—10g53

=—=". Chon B.

=log,— \/_ \/_

Cau 27: Didu kién: {x >0
x#1

1
< log, x =3 log5

Ta co 6log, 2x+3log, (x—1)’ =4 < 2(log, x+1)+2log, [x~1|= 4

<:>log2x+log2|x—l|:1©logz(x|x—1|)=1<:>x|x—1|=

x(x—1)=2 x’—x-2=0 x=-1(1)
C:)Lc(x_l):_zc{xz—)ﬁk2=0 (vn)g[xz - Chen D.

Cau 28: Didu kién: {;4 <x<4

-1 .Taco 10g4(x+1)2+2:logﬁ\/4—x+log8(4+x)3

& log, [x+1|+2 =log, (4—x) +log, (4+x) < log, (4|x+1)) = log, (16— x* ) <= 4|x +1| =16 - x°.

x=2
{16—x2=4(x+1) {x2+4x—12:0 x=-6(1)
= =

16—x° :—4(x+1) ( ):>T=|xl—x2|:2\/g_ Chon C.

X dx—20=0"|x=2+26 (I

x=2-26

Cau 29:
< log, (log, x) = log, (log, x) < log, (élog2 xj =log, (ﬂlog2 x)
N %log2 x = 3flog, x < logs x =27log, x <> log; x =27. Chon B.

Cau 30: log: x—5log, x+4=0< [logz =1

x=2
log 4<:{ 16:>x1x2—32.Ch9nB.

Céu 31: 10g§x—3log25,log5x+2:0c>10g§x_310g2x+2:0©{10g2x 1 @B:i

log, x=2
Do d6 suyra P=x,+x,=6. Chon B.

Cau 32: log, 3x.log, x =2 < (1+log, x)log, x =2 < log} x+log, x—2=0

x=3
o|logx=1 1:>x1+x2:§.Chan.
log, x=-2 x:§ 9



Ciu 33: 10g§x—10g2§:4<:>logix—(logzx—2):4<:>logix—logzx—2:0

1
@[Ingx__l(:) Yy x4y :%.ChgnD.
=4

log, x=2
Cau 34: 1og2[5'2“ _8j=3—x<:>5'2 L A S T
* 2°+2
2" =4
527 -162"-16=0 < 5o _ 4(1)<:>x:2:>P:x‘°‘°’24":8. Chgn C.
s
Ciu 35: log2(4x)—logv2=3c>2+10g2x—;=3c>log§x—2log2x=0
3 log, x -1
= logzx:O<:> *=1 " én phuong trinh ¢6 2 n hiém. Chon C.
log, x=2 =4 P 8 &

A a2 B log, x=1 x=2 B
Cau 36: log; x 510g2x+4—0©{10g2x=4c> x=16:x1x2—32.Ch9nD.

= S =4.Chon D.

Ciu 37: 10g§x—log3(9x)+2:0<:>log§x—log3x:0<:>[log3x:0<:>[x !

log,x=1 3

CAu 38: log’ x +log, x.log27 -4 =0 <> log’ x+3logx—4=0= 4 =logx, +logx, =-3. Chon B.
A . X x+1 _ 1 X X _
Céu 39: log, (2° -1).log, (2 —2)_1@5105;2(2 ~1)log, | 2(2°-1)] =1

& log, (2* 1| 1+log, (2 —1] 2 & log} (2° —1)+log, (2 -1)-2=0

lo 1 —1=2 x=log,3
= gz( ) IR 5=x +x, =log,3+log, — > =log —15.Ch9nC.
1 2 2 2 2
log, (2°~1)=-2 —l=7 log24 4 4

Cau 40: log, (37 +9) =log,| 9(3" +1) | =2+log, (3" +1)

10g3(3“‘+1):1 3 +1=3
=1 1 & x=log,2. Chon A.
log3(3x+1):—3 3 HZE

= log; (3"+1)+2log3(3"+1):3©

Cau 41: Xét f(x):7x—6x—1, xeR:f'(x)zT‘ ln7—6:0<:>x:10g7% (nghiém duy nhét).
n

Tirdé f(x)=0 c6 nhiéu nhat 2 nghiém ma f(O)zf(l)zO—)f(x)zO@L: . Chen C.

CAu 42: Diéu kién x > 0.



PT & log, .Glo& xj(%lo& x](ilogs XJ _ % - [log3 x=2

82
log, x =2 o :>x1+x2—?.Ch9nA.

O |~ O

Cau 43: Dicu kién x>0; x #1.

PT < 2log, x+ =7=2log; x—7log, x+3=0
log, x
log, x=3
X = 8
T'=(V2) =16. Chon D.
g (1= 7] <16 coon

Ciu44: PT & x’-7=3" < x=+4.Chon B.

Cu 45: Dicu kién x> 0.
1
PT < (1+log, x)(2+log, x) =4 = log, x, +log, x, =-3 < log, (x,x,) =-3= xx, = 57 Chon C.

X +2x+1=3

5 , =3 =2"+1
X +2x=2

Céu 46: Dit log, (x* +2x+1)=log, (x* +2x) =1 :{

@(g) +Gj :l:t:1:>10g2(x2+2X)=1<:>x2+2x=23xl+xz2—2-Ch‘-’“C'

CAau 47: Diéu kién x > %

PT@[log3(2x—1):2Q[zx_1:9<:>l:x:5. Chon A.

Cau48: Taco f'(x)=2"In2-In8=0<2"In2-3In2=0< 2" =3 < x=log, 3. Chon A.

x> +4x>0

5 < x=1.Chon C.
X +4x=2x+3

Cau 49: PT & {

Ciu 50: Xét f(x)=(26+15V3) +2(7+4V3) —2(2-+3) -1, xeR

= /'(x)=(26+15V3) In(26+15V3)+2(7+4\3) In(7+43)-2(2-V3) In(2-3)>0, vxeR
Tird6é f(x)=0 néuco nghiém thi s& c6 nghiém duy nhdt ma f(0)=0——>x=0=a=0. Chon B.

Céu 51: Diéu kién x> 1.
1 1
PT < t=log, x>0=log,t+log, Et :2<:>510g2t—1+10g2t:2

< log,t=2<t=4=log,x=4< x=16. Chen D.

Cau 52: biéu kién x > 0.

PT < (2log, x)’ +10g2x+%—3=0—>4t2 +t—%=0. Chon D.



Cau 53: biéu kién x > 0.

1+«/§
1++/1 =2 6 L
PT < log, x= \/_3:> “ 2l_ﬁ:>ab=23.Ch9nC.
b=ZT

Cau 54: biéu kién x > 0.
x=27

log, x =3 1 :x1+x2:%.Ch9nC.

2 = —
PT < log; x—4log, x= 210g3x+3<:{10g3x:_1 x—3

Cau 55: Dicu kién x>0; x #1.

PT < log, (x+3) +log, (x—1)° =2log, (4x) = log, (16x2)

2 2 5 x+3)(x—1)=4x x=3 . Chon C.
o (543 (x-1) =163 @[EH3;EX_I;=_4X:{X:M_3

log | x=log ; x

Cau 56: Ta c6 (3log, x—2log, x)(2log, x—3log, x)=0= logﬁ x=log, x
b3

<:>(a2 —b3)(a3 —b2)=0<:> a’+b’ =a’h*(1+ab). Chon D.

Cau 57: Picu kién x>0; x #1.
PT < log, 2+log 3+..+log 2018 =2018 = 2.3..2018 = x"® < x = *§2018! . Chon B.
Cau 58: biéu kién x > 0.

PT < log) x—log, x(4+log, x)+4log, x=0

=16 . Chon B.
log, x =log, x 1 :

X =
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