NHOM TOAN VDC&HSG THPT BAT PHUONG TRINH MU VA LOGARIT- VD_VDC

GIAI BAT PHUONG TRINH LOGARIT BANG PHUONG PHAP HAM SO - PANH GIA

PHUONG PHAP HAM SO

4 Dang 1 : Bit phwong trinh ¢6 dang F(x)>0 véi F(x) 1a ham s6 ddng bién hoic nghich bién

trén D. ) .

Budéc 1. Dua bat phwong trinh vé dang F(x)>0

Buwéc 2. Xét ham s6 y = F(x). Chird ham sé y=F(x) dong bién hodc nghich bién trén D
Buwdc 3. Du doan F(x,)=0, tir do két luan nghiém ciia bit phwong trinh.

Dang 2 : Bit phwong trinh ¢6 dang F(u)>F(v) véi F(x) 1a ham s6 dong bién hoic nghich
bién trén D ] .

Budc 1. Dua bat phwong trinh ve dang F(u) > F(v)

Buéc 2. Xét ham s6 y = F(x). Chi ré ham s6 y = F(x) dong bién hoic nghich bién trén D
Buwéc 3. Bat phwong trinh F(u)> F(v) < u>v néu y=F(x) 1a ham dong bién

VAF(u)>F(v)<u<v néu y=F(x) 1a ham nghich bién.

Cau 1.

Cau 2.

Goi S 1a tap hop gom tit ca cac nghiém nguyén ciia bat phuong trinh log, x < 10g3(\/; +2).

Tinh tong cac phén tir cia S .
A. 2176. B. 1128 C. 1196. D. 1176.
Loi giai
Chon D
Diéu kién: x>0.
t

biat r=log,x = x=7" va bat phwong trinh da cho trg thanh ¢ < log3(7E +2)
ST +2>3 c{g] +2(§j >1(%).

¢ ¢
Vi ham sd f(t) = [g] + 2(%} nghich bién trén tdp R ma f(2) =1 nén suy ra bit phuong

trinh (¥) tré thanh f(r) > f(2) & <2.
Taco t<2 suyra log, x<2<0<x<49 .
Do d6 tap nghiém ctia bat phuong trinh da cho 1 (0;49) suyra S ={1,2,3,....,48} .
Vay téng cac phan tir cia S bang 1+2+3+...+48=1176.
S6 nghi¢m nguyén cua bat phuong trinh
log, (x2 —1—3)—log2 x+x°—4x+1<0 1a
A. 5. B. 7. C. 4.
Loi giai

IS
W

Chon D
Diéu kién: x> 0. Ta co
logz(xz+3)—log2x+x2—4x—|—1§0<:>10g2(x2+3)—|—x2+3§log24x—i—4x (*)
Xéthamsé f(¢t)=1log,¢-+¢ trén D=(0; +oc). Tacd
fl(t):tll2+1>0 Vt € D=hamsd f dong bién trén D.

n
Suy ra (*)<:>f(x2—|—3)§f(4x)<:>x2—|—3§4x<:>1§x§3.(Théaméndiéukién)

Viy bét phuong trinh ¢6 3 nghiém nguyén.

CHUYEN PE VDC&HSG 12 NAM 2021-2022 Trang 1




NHOM TOAN VDC&HSG THPT BAT PHUONG TRINH MU VA LOGARIT- VD_VDC

Cau 3.

Cau 4.

Cau 5.

3x7+x+1 Ly

Bét phuong trinh log, x> —x—2<0 cb sd nghiém

2x% +2x+3
nguyén la
A. 4. B. 1. C. 3. D. 2.
Loi giai
Chon A
3x7+x+1

\ - >
Dicukién: < 2x>+2x+3 o VxeR(do 3x> +x+1>0, 2x> +2x+3>0, Vx e R)
2% +2x+3#0
3 +x+1

2x* +2x+3
<:>10g3(3x2 +x+1)+3x2 +x+1£10g3(2x2 +2x+3)+2x2 +2x+3(*).

Ta c6 log, +x° —x—2£0<::>10g3(3x2 +x+1)—10g3(2x2 +2x+3)+x2—x—2£0

Xéthamsd f(¢)=log,t+¢ véi t>0.Taco f'(t):%+1>0, Vt>0.
tIn

Vay ham s da cho dong bién trén khoang (0;+ ) .

Khi d6 (*)<:>f(3x2+x+l)<f(2x2+2x+3)

S 37 +x+1<2x" +2x+3

S —x-2<0&-1<x<2
Do xeZ = xe{-1;0;1;2} . VAy bat phuong trinh dé cho c6 4 nghiém nguyén.

Bét phuong trinh In (1 + xz) < x* ¢6 bao nhiéu nghiém nguyén thudc khoang (-2021;2022)?

A. 4042. B. 4040. C. 4041. D. 4039.
Loi giai
Chon C
Xétham s6 f(x)=In(1+x")-x".
Ta co: f'(x): 22x —2x=02x| —-1|=0=x=0. Ta c6 bang bién thién:
x +1 x +1
x —0 0 +©
flx| + 0 -
0
S / \
_Uj - -

Suy ra: f(x)= ln(1+x2)—x2 <0, Vx=0.
Vay tap nghiém ciia bat phuong trinh ln(l + xz) <x* 1a R\{0} do d¢ s6 nghiém nguyén thudc
khoang (—2021;2022) la 4041.

Cho bat phuong trinh log, (x\/x2 +2+4-x ) +2x++/x> +2 <1. Biét tap nghiém cua bt

phuong trinh la (—\/2;—\/3]. Khi d6 a.b bang

2 B. 2 c.® D.2.
16 5 15 12
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Cau 6.

Loi giai
Chon C

2x
Ta co: xvVx* +2 —x? :x(\/x2 +2—x) =
Xt +24x

Ta co: log, (x\/x2 +2 +4—x2)+2x-1-\/x2 +2<1
2(3x+2\/x2+2)
NP +2+x

+2x+4x*+2<1(1)

< log, (2—x+4}+2x+\/x2 +2<1 < log,

NP2+ x

Taco VX' +2+x>0, VxeR.
x>0

Dibu kién: 3x+2Vx2+2>0 < 2¢x2+2 > -3x < | [x<0 =N x>—\/§,(*)
4x* +8>9x°
Vi diéu kién (*), tacod
(1)@10g2(3x+2\/x2+2)+3x+2\/x2+2Slogz(\/x2+2+x)+\/x2+2 +x, (2)
Xéthamsé f(t)=log,t+t v6i 1>0 co f’(t):tl;z+1>0, Vi e(0;+0).
In

Do ham s6 f'(¢)=log, t+¢ ddong bién trén khoang (0;+o), v&i diéu kién (*) thi céc biéu thire

3x+2vx7 +2 va +/x> +2 +x déu ly gi4 tri trong khoang (0;+0) nén ta c6

(2)<:>f(3x+2 x2+2)£f(\/x27+x)

-2x20 x<0
<:>3x+2\/x2+2éx/x2+2+x S +2<2x & 5 , & 5 @xé—\/z.
x“+2<4x 3x° 22 3

; C e h 1 : ; 8 2
Keét hop véi dicu kién ta cé tap nghiém bat phuong trinh 1a (—\/;; —\/; } haya.b = % .

Goi S 1a tong tt ca cac nghiém nguyén khong vuot qua 2022 cua bat phuong trinh
log, (x3 -3x+ 25) +log; (x+1)23log, (x+1)+1. Tim chit s hang don vj cua S

A. 3. B. 8. C.0. D. 5.
Loi giai
Chon A
) x+1>0
bifu kién: | | &Sx>-—1.
x =3x+25>0

Taco: (x+4)(x=2) 20, Vx>-1= (x+4)(x" —4x+4)20, Vx>-1

=x’ —3x+2529x+9, Vx> —1=>log, (' —3x+25) > log, (9x+9), Vx> -1

= log, (' —3x+25)+log} (x+1)-3log, (x+1)-12 log; (x+1)—2log, (x+1)+1,Vx>-1.
Ma log? (x+1)—2log, (x+1)+1= (log, (x+1)~1)" 20,¥x> -1 do d6 bét phuong trinh
log, (x* =3x+25)+log] (x+1) 2 3log, (x+1)+1 nghiém ding véi moi x> 1.

Suy ra bat phuong trinh log, (x3 —3x+25)+log§ (x+1)>3log,(x+1)+1 co tap nghiém la
khoang (—1;+ o).
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Vay tap tit ca cac nghiém nguyén khong vuot qua 2022 cua bat phuong trinh di cho 1a
A={0;1;2;3;...;2021;2022} . Tong S cua tat cd cac phén tir thudc tap A4 la:
S=1+2+...+2021+2022=2023.1011=2045253.

Cau7. Biét rang bat phuong trinh

210g2(\/2x2 341 +l—x)+x3 _x? —3x+2<22x—1Jx—1 c6 tip nghiém S=£a;3+‘/ﬂ

c

voi a,b,c e N". Tinh téng T=2a+b-c.

A0, B.5. C.3. D.2.
Loi giai
Chon B
2x—-120
S x—1 >0 x>1 x>1
DI 19 _3xa120 @{\/2x2—3x+1+1—x>0©{\/2x2—3x+1>x—1

N2x2=3x+141=x>0

x>1 x>l
Q{\/x—l.x/Zx—l>(\/x—l)2 Q{\/x—l.\/2x—1>(\/x—l)2 S x>l
Ta co: 2log2(m4r1—x)+x3—x2—3x+232\/m.\/ﬁ
@logz(m+l—x)2+x3—x2—3x+232m.x/ﬁ
e log | (x=1)(VBr—T a1 [+ ¢ -3+ 2 202x 1o

—1)x?
& log, 7 —x’ —x? =3x 42 <22 —1ax-1
(V2x—T++x-1)

<:>log2(x3—x2)—10g2(3x—2+2 2x2—3x+1)+x3—x2S3x—2+2\/2x—1.\/x—1
<:>10g2(x3—x2)+(x3—x2)£10g2(3x—2+2 2x2—3x+1)+(3x—2+2 2x2—3x+1)(*)

Xéthamsd f(t)=£ +t tren R ¢6 f'(¢)=3t>+1>0 Vt € R = Ham sb dong bién trén R.

Do viy voi diéu kién x >1, bat phuong trinh (*)

<:>f(x3—xz)Sf((\/2x—l+\/):)2)<:>x3 —x’ S(\/2x—l+\/ﬁ)2 o xfx—1<V2x—1+/x-1

<:>(x—1)\/x—1 <V2x-le X -3x+x<0o ¥’ -3x+1<0 <= 3_2\/§Sxﬁ 3+2\/§
a=1

Két hop vé6i didu kién, ta duoc: l<x£3+2\/§:> b=5=T=5.
c=2

Z
A
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GIAI BPT LOGARIT BANG PHUONG PHAP HAM PAC TRUNG
(KHONG CHUA THAM SO)

Ly thuyét:
Cho ham s6 y = f(x) dong bién trén (a;b) va u,ve(a;b) thi f(u)2 f() S uzv
>

Cho ham sb y = f(x) nghich bién trén (a;b) va u,ve (a;b) thi f(u) f(vyeouy

Cau 1.

Cau 2.

Tap nghiém cua bat phuong trinh log, (x\/x2 +2 +4—x2)+2x+\/x2 +2<11a (—\/5;—\/3]

Khi d6 ab bing

B B. 12 c. D. >
16 5 - 15 12
Loi giai
Chon C

2x
Taco: xvx>+2—x° :x(\/x2 +2—x) =
NP +24x

Ta co: logz(x\/x2 +2 +4—x2)+2x+\/x2 +2<1 <:>10g2(x(\/x2 +2—x)+4)+2x+\/x2 +2<1

2(3x+2 x2+2)

@logz(z—x+4J+2x+\/x2+2 <1< log, +2x 4 +2 <1,(1)
Jx2+2+x V¥ +2 +x
Tacd Vx*+2+x>0, vxeR.
x20
Didu kién: 3x+2Vx’ +2 >0 © 24x* +2 > 3x < | [x<0 S x>— §,(*)
{4x2+8>9x2 :

Véi diéu kién (*), ta co

(1)<:>10g2(3x+2 x2+2)+3x+2 x2+2slogz(\/x2+2+x)+\/x2+2+x, (2)

Xétham sd f(1)=log, 1+t v6i t>0.Co f'(t)= +1>0, Vie(0;40).

t.In
Hamsb f(1)=log, ¢+t dong bién trén (0;+0), (3x+2\/x2 +2)e(0;+oo) va

(\/m+x)e(0;+oo).
Nen (2) e /(3x+2V% +2) < £ (V¥ 2+ x) @ 3xa 2V 2 <V + 24

> —2x 20 x<0 2
SV +2<-2x & = Sx<L—, =,
x?+2<4x° 3x*>2 3

16

Két hop v6i PK ta c¢6 tap nghiém bat phwong trinh 1a [—\/g; —\/% } hay a.b = 5

2\/;7L12210g3 ﬂ—L la
2 2Vx

Tap nghiém ciia bit phuong trinh log;
X
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A. (1;3+2\/§] B. [1;3+2\/5] C. (1:v2). D. [1:v2].
Loi giai
Chen A
2x +1 NP 24x +1 x—1
log, ———=2log, ——2\/; ©logsT=2log3m

x>0
Bk:{ <:>x>1(*)
x—1>0

Pt < log, (2\/;4- 1) —log, x > log,(x —1)* —log, 4x
< log, (2\/§ +1) +log, 4x > log, x +log, (x=1)> (1)

Pit t=2Jx+1=4x=(1-1)".
(1) tro thanh log, t +log,(z—1)> > log, x +log,(x—1)* (2)
Xét f(y)=log, y+log,(y—1)*,do x>1=t>3=y>1.

1 N 1
yIn5 (y—1)’In3
= f(y) 1a ham ddng bién trén mién (1;+00)

Xét y>1: f(y)= 2(y=1)>0
(2) codang f(1)= f(x) = tzx o 2/x+12x o x—2Jx—1<0
Pit u=x,u>0, (2) @ u’ -2u-1<01-V2<u<1+2
= Jx <1+42 & x<3+242 (3)
Tir (3), ()= 1<x<3+2v2
Cau 3. Tap nghiém ctia bat phuong trinh log, (x2 4—3)—log2x—|—x2 —4x4+1<0 1a
A. §=(-0;1]U[3;+0). B. [-1;3]. C. [L;+w). D. S=[1;3].
Loi gidi
Chon D
biéu kién: x> 0.
Ta c6 log, (x* +3)—log, x+x* —4x+1< 0 log, (" +3)+x° +3 <log, 4x+4x (*).
Xéthamsé f(r)=log,t+¢ trén D=(0; 4 00). Ta c6

f’(t):tl 2+1>O Vte D=hamsd f dongbiéntrén D.
n
Suy ra (*) & f(x* +3)< f(4x) & ¥ +3<4xr & 1<x<3.

Ciu4. Bat phuong trinh x* —4x+2 + log, (x2 —4x + 6) >0 ¢6 tap nghiém S = (—0;a)U(b;+). Tinh

T=ab+b.
A. 12. B. 15. C. 13. D. 21.
Loi giai

Pit 1 =x* —4x+2=(x-2)" —2, 1> 2. Ta c6 bat phuong trinh 7 +log, (£ +4)> 0.
bt f(¢t)=t+log,(t+4),r>-2
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Cau 5.

Cau 6.

1
(t+4)In3

Mt khéc f(-1)=0.

Tacod f'(1)=1+ >0,Vt>-2. Suyra f () ddng bién trén [-2;+w0).

Dodo f(t)>0=t>-1=x" —4x+2>-1= x> —4x+3>0= xe(—0;1)U(3;+0).

Viay tip nghiém coa bAt phuong trinh 14 S=(—00;1)u(3;+oo), khi do
a=lb=3=ab+b*=13+3"=12.

x —2x" +2

2

+x°=3x>>0 c6 tip nghiém S. Tap
X +2

Bét phuong trinh Cho bat phwong trinh In

S M(~90;100) ¢6 s6 phén tir nguyén la

A. 99. B. 101. C.97. D. 96.
Loi giai
Chgn C
3 2
Diéu kién: *yc;z>0 do x> +2 nén x* —2x>+2>0
X+

Bt phuong trinh <> In(x’ —2x" +2)—In(x" +2)+x* = 2x* +2—(x* +2) 20

o ln(x3 —-2x° +2)+x3 —2x7 422> ln(x2 +2)+x2 +2 (1)

Xétham: f(¢)=Int+1 trén (0;+0).

1'(2) =%+1 >0 voi Vi e(0;+0) = f(¢) la ham ddng bién trén (0;+00).

Dodé (1) x’ -2x" +2>x"+2 ©0<x -3x’ ©0<x*(x-3) & x23 suyra §=[3;+)
=T =8N (-0;100)=[3;100).

Tép cac phan tir nguyén cta T 1a {3;4;5;..;99} ¢6 97 phan tir nguyén.

Tong binh  phuong cac nghiém nguyén cia  bit  phuong trinh
20 Jog, (x* —2x+3) <4 log, (2|x-2/+2) bing

A 2. B.O. C.3. D. 1.
Loi gidi

Chon A

Xét ham Sé f(t)=2t.10g2 (f‘|‘2), f’(t)=2t.ln2.10g2 (t+2)+2t.m>o, Yi>0.

= f(t) dong bién trén [0;+).

Taco 2" log, (x* ~2x+3) < 4" log, (2|x~2[+2)

&2 log, ((x-1) +2) 2% log, (2x-2 +2) & f| (x-1)" | < f[2}v-2]]

o (x-1) <2x-2 & (x—1)' <(2(x-2))’ @[(x—l)z—2(x—2)H(x—1)2+2(x—2)]§0
& (¥ —4x+5) (¥ —3) <0 xe[3:43].

Vi x€ Z nén x€{-10;1}.

Khi d6 (—1)" +0* +1* =2.
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Cau 7.

Cau 8.

4x* —4x+1

j+4x2+1<6x la
X

S6 nghiém nguyén ctia bat phuong trinh log, [
A. 1. B.0. C. 3. D. 2.
Loi giai

Chon A

x>0

Diéu kién :

X#—
2

2_ 2x-1)
Ta ¢o log, w]%ﬁ +1<6x < log, {(’;—)]sz —4x+1<2x
X

2x
< log, (2x—1)" +(2x—1)" <log, 2x+2x (1)

+1>0 véit>0.

Xét ham Sé f(t):10g7t+t©f,(t):tl 7
n

Vay ham s6 dong bién trén (0;+0).

Bét phuong trinh (1) trérthanh £ ((2x~1)")< £ (2x) & (2x-1) <2x & 4x* ~6x+1<0

2N 345 <x<3+\g.
4 4
Két hop didu kién ta duge x €| _4\/3;3+4J§ \{%}

VixeZnén x=1.
4x2—12x+8_

YR x> —4x<1 trén khoéang
X X

S6 nghiém nguyén cua bat phuong trinh log,

(—2021;2021) 1a

A. 4035. B. 4034. C. 4037. D. 4036.
Loi giai
Chon B
2
biéu kién: w>0@4x2—12x—|—8>04:)x€(—oo;1)u(2;+oo).
2x" +x+1
2
Khi do log, 2 12X F8 2 4 <0
2x" +x+1
x> —3x+2
slog, ————— =< Q2x* +x+1)—(x*=3x+2
g22x2+x+1_( )—( )

& log,(x* —3x+2) +(x —3x+2) <log, (22" + x+1)+(2x" +x+1).(1)
Xét ham f(r)=log, ¢+t véi t>0 ¢b f’(t)=$+1>0,\11>0. Vi vy, f(f) 12 ham sb
dong bién trén (0;+).
Do do6 (1)®x2—3x+2§2x2+x-|—1<:>x2+4x—120
<:>x€(—oo;—2—x/§}u{—2+\/§;+oo).

Vi x€ Z, x€(—2021;2021) va két hop diéu kién ta dugc
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Cau 9.

Cau 10.

Cau 11.

x €{-2020;—2019;..;,—5}U{3;4;...;2020} .

Vay c6 4034 sb nguyén thoa mén yéu ciu.
Tap nghiém cua bat phuong trinh log,(x+1)>log,(2—x)+4(1-2x) la

1
A. (-1;2). B. (—;2]. C. (-1;2). D. (l;mj.
2 2
Loi giai
Chon B
s ) x+1>0
bicu kién xac dinh oS -l<x<?2 .
2—-x>0

Bt phuong trinh twong dwong véi: log,(x+1)+4(x+1) > log,(2—x)+4(2-x) (%)

Xét ham so f(¢) =log, ¢ +4¢ trén (0;+c0). Taco: f'(r) :%+4>0 v&i moi ¢ € (0;+0) .
tin
Do d¢: (*)@f(x+1)>f(2—x)<:>x+1>2—x<:>x>%.
A A [N A [N 5 A 3\ \ ]'
Két hop dicu kién ta dugc tip nghiém cua bat phuong trinh 1a § = 5;2 .

Tap nghiém cua bat phuong trinh log, (x+5)—log, (4 —2x)+3(1+3x) >0 1a

A. {—1;2) B. (—l;zj. C. (~0;2). D. (-52).

3 3
Loi gidi
Chon A
S p ) x+5>0
biéu kién xac dinh &S -S5<x<2 .
4-2x>0

Bét phuong trinh tuong duong voi: log, (x+5)+3(x+5) > log, (4 —2x) +3(4-2x) (*).

Xét ham sd f(t) =log, t+3¢ trén (0;+w). Tacod: f'(t) = ﬁ+3 >0 v&i moi ¢ € (0;+00) .
n

Do dé: (*)<:>f(x+5)2f(4—2x)<:>x+524—2x<:>x2—%.

. ) . 1
Két hop diéu kién ta dugc tip nghiém cua bat phuong trinh 1a S = {—g; 2} .

Tap nghiém cua bat phuong trinh log, (x+5)—log,(4—x)+2x+1<0 1a

A. {—%;2). B. (—S;%j. C. (—5;—%] D. (-52).

Loi giai
Chgn C
x+5>0

Diéu kién xéac dinh o 5<x<4.
4—x>0

Bét phuong trinh twong duong véi: log, (x+5)+x+5<log,(4—2x)+4—x (¥).

. 1 . .
Xétham so f(¢t)=log,t+¢ trén (0;+0). Tacd: f'(¢) =ﬁ+l >0 vdi moi ¢ € (0;+00) .
tin
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Do dé: (*)<:>f(x+5)£f(4—x)©x+5£4—x©x£%.
2 A ) . 1
Két hop diéu kién ta dugc tip nghiém cua bat phuong trinh 1a S = —5;—5 .

2
Céu 12. Tinh tong cac nghiém nguyén cua bat phuong trinh log, , /x5+—x;-1 +x°—4x+2<0.
x —

A. 6. B. 7. C. 8. D. 5.
Loi giai
Chgn A

Véi diéu kién: x >§, ta co:
log, —+x2—4x+2<0<:>%log2 (x2 +x+1)+(x2 +x+1)<%log2 (5x—1)+(5x-1).

+1>0 v6i Vie(0;+0).Vay ham sé f () dong

Xét ham s f(t)=%log2t+t; (1) = s

bién trén (0; +00), suy ra

(P +x+1)< f(5x-1) o x* +x+1<5x-12-+2 <x<2++/2 (tmdk), x € Z = x € {1;2;3}

Vay tong cac nghiém nguyén cua bat phuong trinh 13 6.
Céu 13. Tép nghiém cta bat phuong trinh log, (x\/x2 +2 +4—x2)+2x+\/x2 +2<I1 la (—\/Z; —\/Z]
Khi d6 a.b bing

b B. 2. c.>. D. ¢
16 5 12 15
Loi giai
Chon D

2x
Taco: xVx*+2 —x* :x(\/)c2 +2—x) ==
VX +2+x

Theo bai logz(x\/xz +2 +4—x2)+2x+\/x2 12<1
<:>log2(x(\/x2 +2—x)+4)+2x+\/x2 +2<1

2(3x+2 x2+2)

X2+ x

2x
Slog, | ———+4 [+2x+Vx* +2<1l <o +2x+x* +2 <1,(1
2[\/xzwL2+x J & ()

Tacd VX' +2+x>0, VxeR.

x>0
Pidukién: 3x+20x* +2>0 & 2Jx* +2 > 3x < | [x<0 ©x>—\/§,(*)
4x* +8>9x’

Véi diéu kién (*), ta co

(1) = log, (3x+2\/x2 +2)+3x+2\/x2 +2 <log, (\/x2 +2 +x)+\/x2 +2+x, (2)

Z
A
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Cau 14.

Cau 15.

1

Xétham sé f(1)=log, 1+t véi t>0.Co f’(t)=t1 5
.In

+1>0, Vte(0;+oo).

Ham s f(¢)=log,t+t ddong bién trén (0;+00), (3x+2 x2+2)e(0;+oo)va‘1
(\/x2 +2 +x) e (0;+0)
Nén (2)c>f(3x+2\/x2+2)3f(\/x2+2 +x)

<:>3x+2\/x2+2 S\/x2+2 +x SV +2<2x <:>{

5 5 S xS — [—.
x“+2<4x

—2x2>0 x<0 2
3x2>2 3

Két hop v6i PK ta c6 tap nghiém bat phwong trinh 13 [—\/g;—\/% } hay a.b = % .

X +x+1

Biét bt phuong trinh log, | ———
16x+3

J+(\/§ —2)2 +x<1 ¢6 tp nghiém 1a S =(a;b). Hay tinh

tong T =20a+10b.

A T=46-10§2.  B.T=45-1042. C.T=46-112. D.T=47-142.
Loi giai

Chon B

Piéu kién: x>0.

16x+3

1 2 3 1 3 \/—2 3 \/_ 3
< log, (x+5j +Z +2 (x+§j+z slogz((z x) +Zj+2[2 x+Zj
r \ A 2 3 3 /e , ' 2f
Xét ham so f(t):logz(t +—)+2(t+—j voi >0 ¢co f(t):—
4 4 (2 3j
t +Z an

2
log, [Lmj+(\/;—2)2+xél(:)logz(x2 +x+1)-log, (16x+3)+2x~4J/x +3<0

+2>0, Vi>0

nén f(¢)dong bién trén khoang (0;+o0).

x>0

1\ 3 3 1 3-22 3422
Suyra | x+— +—£2\/;+—c>2\/;2x+—<:> = <x<
Y ( 2) 4 4 2 x2—3x+i30 2 2

=T =20a+10b=45-10/2.

3-242 0 34242
a= ;b= 5

2

2
Tap nghiém cia bat phuong trinh 3—-x+log, \/2—x<(1—1] +2v2—-x +log, (2—lj la

X X

S =(a;b)u(c;d) véi a,b,c,d 1a cac sb thuc. Khi d6 gia tri a’+b° +¢* +d”duoc quy tron

bang
A. 16. B. 12. C.9. D. 4.
Loi giai
Chon A
2
Bt phuong trinh 3 —x+log, v2—x < [1—% +22—x +log, (2—% (1)
X X
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2—x>0
x<2
s x<0
biéu kién {x#0 S<xz0 & (2)
) 0 0.5 0,5<x<2
x<O0vx>
2——>0 ’
X

Bét phuong trinh (1) tro thanh:

(V2= 1) +log,V2-x < Kz_lj_IT +log, (2—1) (3)

x x
Ham dac trung 1 (1) = (¢ —1)2 +log, t.

1 2In24-2In2z+1

= >0,V¢>0 nén ham s6 f(¢) dong bién trén
t.In2 t.In2

Vi fi(1)=2(c-1)+

khoang (0; +00).

Do d6 (3) tré thanh: V2 -x < 1 (4)
x
x e(-0;0)U(0,5;2)
Két hop (2) , (4) , chiing ta dugc | 3 + 2% —4x+1
>

2
X

@xe(#;OJU(I;Z)

0

214313

Vay a* +b* +c* +d’ = >

3x+1

Cau 16. Tap nghiém cuoa bit phuong trinhlog%(x+3)+x2+12x<£+%+4log2 1a

X X

S=(a;b)U(c;d) véi a,b,c,d 1 cac s6 thuc. Khi do gid tri a’ +b” +¢’ +d” bang

A. 8. B. 2. C. 10. D. 11.
Loi gidi

Chon D

Bét phuong trinh log,; (x+3)+x’ +12x<£+iz+4log2 Sx+l (1).
XX

x+3>0
Diukién: {3x4+] <xe —3;—l U(0;+0).
>0 3

X

Bat phuong trinh (1) tré thanh 4log, (x+3)+x” +12x < 4log, (l+3j+i2+12.l (2).
X X X

Ham déc trung [ (¢)=4log, (¢+3)+¢” +127.

Vi f’(f)=4-mvt2t+l2=4.m+2(t+3)+6>O,Vt>—3 nén ham sé f(¢)

dong bién trén khoang (—3; +oo) .

Ngoaira x>-3 va l>—3.
X

i 1 x* =1
Dodo (2) = x<—<
X X

<0 xe(-o;-1)u(0;1).

Z
A
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Doi chiéu véi diéu kién, chung ta duge tap nghiém S =(-3;-1)U(0;1).
Vay @* +b* + +d? = (-3) +(-1) +0* +12 =11

Cau 17. Tap nghiém cua bat phuong trinh log, (x\/x2 +2 +4—xz)+2x+\/x2 +2<11a (a;b]. Khi @6

a’ +b* bang
A2 B. 2. c. p. 12,
15 16 15 5
Loi giai
Chgn A

Bét phuong trinh log, (x\/x2 +2 +4—x2)+2x+\/x2 +2<1 (1)
2
Didu kign: xv/x’ +2 +4 -’ >O<:>x(\/x2+2—x)+4>0<:>L 20 (2).
NP +2+x
Vi Va2 +2 >|x|2—x nén Vx*+2+x>0,VxeR.

{—3)630
4220 x20
Dan dén (2)@2\/x2+2>—3xc> = {x<0 <:>x>—\/§.

-3x>0 52 <8
x> <
4(x2+2)>9x2

2(3x+2 x2+2)

+2x+x*+2 <1
X2+ x
=S log2(3x+2 x2+2)+(3x+2 x2+2)Slog2(\/x2+2+x)+(\/x2+2+x) (3)

Ham dac trung f(t) =log,t+¢.

(1) < log,

Vi f'(t)= 1 2+1>O,Vt>0 nén ham dac trung f'(¢) ddng bién trén khoang (0;+0).
t.In
—2x2>0 5
Dod(')(3)©3x+2\/x2+2S\/x2+2+x<:>\/x2+23—2xc> X’ +2>0 @xs—\/;.
X +2<4x°

Ddi chiéu véi diéu kién, chung ta dugc tap nghiém S = [—\/g; —\/% } .

Vay a’ +b’ _8,2_34
5 3 15
Cau 18. Cho x, yla cic s6 thuc duong théa man bat dang thic log 3x *l

. <9yt +6y  —x?y* =2y"x (1)

. Biét <1000, hoi c6 bao nhiéu cdp sé nguyén duong (x;y)théa man bét dang thic (1) ?

A. 1501100. B. 1501300. C. 1501400. D. 1501500.
Loi gidi
Chon D

x+1

Ta co log <9y* +6y° —x*y* —2y°x
3y+1
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Cau 19.

xy+y
3y’ +y

)-
< log(xy+y)- log(3y +y)S(3y2+y) xy+y)
(

< log (9y +6)y° +y° (xy +2xyy+y)

< log(xy+y)+(xy+y) <log3 2+y) (3y +y) (*)
Xétham f () =logt+1*véi t € (0;+x)

1(1)=

(*)<:>f(xy+y)£f(3y2+y)<:>xy+y£3y2+y<:>x£3y.
Vi y <1000 nén ta c6 cac truong hop sau
y:1:>xe{l;2;3}.

y:2:>xe{1;2;3;4;5;6}.

I 1O+2t>0, Vt e (0;+). Suyra f(¢)1a ham ddng bién trén ¢ € (0;+00).
n

y=1000:>xe{1;2; ....... ;3000}.
Vay s6 cip nghiém thoa man diéu kién d& bai 1a: 3+6+9+...+3000 =1501500.

. +1
Tap nghiém cua bat phuong trinh log, (x ) Z(x—\/;) la §= { bt ZJ—J trong do

Jx+2
a,b,c 1a cac sb nguyén khong 4m. Tinh a+b+c.
A. 8. B. 10. C.12. D. 6.
Loi giai
Chon A

biéu kién: x>0

logz%>2(x—x/;)<:> log, 4(x+1)—log, (\/;+2)>2(X—\/;)

<:>2+10g2(x+1)>log2(\/;+2)+2<x—\/;)
< log, (x+1)-2x > log, (Vx +1+1)-2(vx +1)

Xéthamsé f(x)=log, (x+1)—2x, x €[0;+0).

e
1) =1

x+1)In2 —2<0Vxe[0;+»). Do 6 ham sé f (x) nghich bién trén [0;+0).

Khi do log, (x+1)—2x>log, (Vx+1+1)-2(vx+1)

<:>f(x)>f(\/;+1)<:>x< X+l x—1<+/x

[(x-1<0<  [(x<1 {x<l

{x20 {xZO ¥=0 3+4/5
& 130 & 51 S (x> =0<x< 2

{(x—1)2<x _{x2—3x+1<0 ¥<x<3+2\/g

Trang 10
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.3+\E

Do dé S ={0,
2

J.Vay a+b+c=0+3+5=8

Cau 20. Tap nghiém ctia bt phuong trinh log, (x\/x2 +2 +4—xz)+2x+\/x2 +2<1 1a (—\/2;—\/3}

Cau 21

v6i a,beQ .Khido ab bang

B B. 2. c D. 2.
16 5 15 12
Loi giai
Chgn C

Tacod xvx*+2 —x? :x(\/)c2 +2—x) =L.
Xt +2+x
Khi d6

logz(x\/x2 +2 +4—x2)+2x+\/x2 +2<1

/ 2
<:>log2(x( x2+2—x)+4)+2x+\/x2+2£1C>10g2 = b4 l2x+x’+2<]
VxP+2+x

2(3x+2 x2+2)

< log,

+2x++/x* +2 <1,(1)
\/x2 +2+x

Ma Vx’+2+x>0, Vx e R, nén didu kién 3x+2vx’ +2 >0 < 24/x* +2 > -3x
x>0

< [x<0 @x>—\/§,(*)

5
4x* +8>9x

Véi diéu kién (*), ta co

(1) < log, (3x+2\/x2 +2)+3x+2\/x2 +2 <log, (\/x2 +2 +x)+\/x2 +2+x, (2)

Xéthamsd f(¢t)=log,r+¢ trén (0;+0).

. 1
Ta c6 f(t)=t1112

+1>0, Vi e(0;+x).

Nen ham 6 f(r)=log, i+t dong bién wen (0+e0), (3x+2yx +2)e(0s00) va
(\/m+x)e(0;+oo)

Dodo (2) & /(3x+2V +2)< £ (Vi +2+x)

—2x2>0 x<0
S+ 2 <V H2+r oV 12<2x & ) , o9, ex<- 2.
X" +2<4x 3x =2 3
£ : L oa A1k N 8. |2 16
Két hop véi DK ta c6 tap nghiém bat phuong trinh 1a | — g;— 3 haya.b=E.

C6 bao mnhidu cip s& nguyén (x; y) thba man bat phuong trinh

2 2
4yt —2x—24)log, | —X Y |42 412 - 20x—8y+78|<0?
(x4 )| los: Sx+2y—20 d 4
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A. 116. B. 119. C. 113. D. 120.
Loi giai
(x2+ 2—2x—24) lo Ay +x>+12—20x-8y+78|<0
4 82| Sx+2y-20 d 4

X' +y?—=2x-24>0
2 2
log, {&j+x2+)}2 —20x—8y+78<0
Sx+2y-20
x4y’ —2x-24<0
x2+ 2
logz(—yJ+x2+y2—20x—8y+78>O
5x+2y—-20
(x—l)2 +y°>5°
5x4+2y-20>0
log, (x” + 7 )+x” +y —log, (5x+2y-20) - 4(5x +2y-20) -2 <0
(x—l)ery2 <5’
5x+2y-20>0
log, (x” +y*)+x" +y* ~log, (5x+2y—20) —4(5x+2y-20) -2 >0

(x—l)2 +y°>5°
5x+2y-20>0

2

2
Ing[x Zy j+x2 +y? <log, (5x+2y—20)+4(5x+2y—20)
= m

()c—1)2+y2 <5’
5x+2y-20>0

2, .2
Ing(x ‘;y ]+x2 +y” >log, (5x+2y—20)+4(5x+2y—20)

2 2

X ry J+x2+y2 > log, (5x+2y—20)+4(5x+2y-20) (a).

Xét bat phuong trinh log, (
Xétham sé f(t)=log, ¢ +4ttrén (0;+00).
1
Taco, f'(t)=——+4>0,Vt>0.
4 ( ) tIn2
Nén ham sé f(t)=log,¢+4¢ dong bién trén (0;+00) .

x2+y2 x2+y2

>5x+2y-20

Mé(a)@f( j>f(5x+2y—20)<:>

Z
A
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Cau 22.

(x—l)z+y2>52 (x_1)2+y2>52
5x+2y-20>0 5x+2y-20>0
x*+y* <4(5x+2y-20) (x—10) +(y—4) <6’
Do doé () & , o .
(x-1) +)* <5 (x-1)" +)* <5
5x+2y-20>0 5x+2y-20>0
I x2+y2>4(5x+2y—20) (x—10)2+(y—4)2>62

(x—l)2+y2 <5’
Xét S5x+2y-20>0
(x—10)" +(y—4)’ > 6’
|x—1|<5

+3:4+2:£1;0;4;5
Do (x—1)" +y* <5 = ] <5 @{x { }
y= {i4; +3;12; il;O}

x,yel
Thay vao 5x+2y—-20>0 va (x—lO)2 +(y—4)2 >6°
Taco 8 cip so: (5,0);(5,-1);(5.-2):(4,1)5(4,2);(4,3);(3,3);5(3,4) thoa man .
(x—l)2 +y°>5
Xeét Sx+2y-20>0
(x—10)" +(y—4) <6
[x=10]<6  (4<x<16
(x=10)"+(y-4) <6 =1|y-4|<6 < {-2<y<I10.
x,yeZl X, yeL
Thir truc tiép ta duoc cac cip so:
(5:4),....(57).(6:1),....(6:8),(7:-1),....(7:9).(8;~1),....(8;9).,
(9:=1),0-(9:9),(10:-1),...(10:9),(11;-1),...(19),(12;-1),....(12:9),
(13;-1),...,(13;9),(14:0),....(14;8),(15;1),....(15;7) nén c6 105 cdp sb.
Vay ¢6 105+8 =113 cip sb thoa man yéu cau bai toan.
Cho x,y 1a céc s thuc théa méan bét phuong trinh: log, (2x+2)+x-3y >8”. Biét 0<x <20,
s6 cac cdp x,y nguyén khong 4m thoa mén bat phuong trinh trén 1a
A 2. B. 33. C.35. D. 5.
Loi gidi
Chon C
Ta co: log, (2x+2)+x—3y>8" < 220" ylog, (x+1)>2% +3y. (1)
Xéthamsd f(1)=2"+1.
Tacod f'(t)=2'In2+1>0,VteR. Nénham so f(¢)=2'+¢ dongbién trén R .
Khi d¢6 (1)< f (log, (x+1))> f(3y) < log, (x+1) 23y < x 227 1.
Véi 0<x<20=1<2" <21=0< y<log,21.Vi yeZ:ye{O;l}.
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Cau 23.

Véi y=0 thi x>0 néncé 21 cdpsd (x;y) théa man.
Véi y=1thi x>7 néncé 14 cip sb (x;) thoa man.
Vay ¢6 tat ca 35 cdp (x;y) théa man.

36 nghiém nguyén cua bat phuong trinh log; x +4/log; x <(log, x+4)(log, x+5) 1a
A.17. B. 15. C. 16. D.V6 sb.

Loi gidi
Chon C
log; x +4/log; x <(log, x+4)(log, x+5) (1)

DK:{logz x>0
x>0

Sx>1.

Dit ¢t =log, x , diéukién >0 .
Bét phuong trinh (1) tro thanh £+ <(1+4)(1+5) < £ +VF <(t+4) +Jt+4) Q).
Xét ham s& f (u)=u+~u trén [0;+0) .

Tacod f'(u):1+L>0,Vu>0 . Nén ham s f(u)=u+\/; dong bién trén [0;+00).

2u
Ma (2)<:>f(t3)£f((t+4)2)<:>t3 <P +8t+16
<:>(t—4)(t2+3t+4)£0<:>t£4.Kéthopvc’wi t>0 tadugc 0<¢<4.

V6i 0<t<4 thi 0<log, x<4<1<x<16 (thoa diéu kién).

Vi x € Z nén c6 16 gia tri nguyén cla x.

Trang 14
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GIAI PT LOGARIT BANG PHUONG PHAP PAT AN PHU KHONG HOAN TOAN

(KHONG CHUA THAM SO)

PHUONG PHAP

# Dit 4n phu ¢ theo biéu thirc logarit ciia 4n x . Khi d6, thu dwgc phwong trinh 4n ¢.
#+ Giai phwong trinh 4n ¢ ta dwoc nghiém ¢ theo 4n x.
# Giai phwong trinh thu dwgc nghiém cia phwong trinh.

Cau 01.

Cau 2.

S6 nghiém ctia phuong trinh log; x+(4x—3)log, x—8x+2=0 1a

AL B. 2. C.o0. D. 3.
Loi gidi

Diéu kién: x>0.

Dit ¢ =log, x, phuong trinh tré thanh: #* + (4x —3)t -8x+2=0.

Tacod A=(dx—3) —4(-8x+2)=16x>+8x+1=(4x+1)’

—(4x—3)—(4x+1)

t= =—4x+1

—(4x- 3)+4x+1
2
Vi t=2=log, x=2 < x =4 (tmdk).

t=

Véit=—4x+1=log, x=—4x+1< log, x+4x—-1=0.

Xétham sé f(x)=log, x+4x—1 trén (0;+)

Co f'(x)= +4>0, Vx>0= hamsb f(x) dong bién trén (0;+o0).

xIn?2

Mait khac f (%) = 0= x=— (tmdk) la nghiém duy nhat ciia phuong trinh log, x = —4x +1.

1
2
Vay phuong trinh da cho c6 2 nghiém phan biét.

Cho phuong trinh log? x +(5—x)log, x* +6—2x =0. Tich c4c nghiém ciia phuong trinh bang

4

A. 4. B. 8. C.6. D.2.

Loi giai
Diéu kién: x> 0.
Taco log; x+(5—x)log, x* +6—2x=0 < log; x+(x—5)log, x+6—2x=0

4

bat 7 =log, x , phuong trinh tré thanh: 1‘2+(x—5)t+6—2x:0 = (t—2)(t+x—3)=0.
t=2

f— .
t=3-x

Véit=2=log,x=2 < x=2°=4 (tmdk).

Véit=3-x = log,x=3-x & log, x+x-3=0.

Xétham s f(x)=log, x+x—3 trén (0;+o)
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+1>0, Vx>0= hamsé f(x) dong bién trén (0;+o0).

cos (x) B xIn2
Mat khéc f(2) =0=>x=2 (tmdk) 1a nghiém duy nhét ctia phuong trinh log, x=3-x.
Vay tich cac nghiém cua phuong trinh bang 4.2=8.

Cau3. Cho phuong trinh log; (x + 1) + (x - 5).10g3 (3x + 3) —3x+11=0. Lap phuong cua tong cic

nghiém ctia phuong trinh bang

A. 520. B. 100. C. 1000. D. 10.
Loi gidi

Chon C

Diéu kién: x+1>0 < x>—1

Ta c: log; (x+1)+(x—5).log, (3x+3)-3x+11=0
< log; (x+1)+(x—5).log, (x+1)—-2x+6=0
bat t=log3(x+1),phu’0’ng trinh trg thanh: ¢ +(x—5).t—2x+6=0

=2
Ma A=(x—5)-4.1.(6-2x)=(x-1)
A= (aes) a2 () |
Voi t=2=log,(x+1)=2 < x=8 (imdk)
Véi t=3-x=log,(x+1)=3-x < log, (x+1)+x-3=0.

Xéthamsé f(x)=log, (x+1)+x—3 trén (—1;+o0)

Co f'(x) :mﬂ >0, Vx>—1=> hamsd f(x) dong bién trén (—1;+00).
Mt khac f(2)=0= x =2 (tmdk) 1a nghiém duy nhat ciia phuong trinh log, (x+1)=3-x.
Vay lap phuong ctia tong cac nghiém bang (2 + 8)3 =10’ =1000 .

Cau4. Cho phuong trinh —log§x+(12—x).log2x+x—11=0. Tong lap phuong cac nghiém cia

phuong trinh bang
A 4. B. 520. C. 100. D. 230.
Loi gidi

Chon B

Diéu kién: x> 0. Dit ¢ =log, x, phuong trinh tr& thanh: —* +(12-x)¢+x-11=0.
t=1

Ma —1+(12-x)+x-11=0 = .
t=11-x

Véi t=1=log, x =1 < x=2 (tmdk).
Véit=11-x=log,x=11-x & log, x+x-11=0.

Xéthams6 f(x)=log, x+x—11 trén (0;+)

+1>0, Vx>0= hamsé f(x) dong bién trén (0;+o0).

Co f'(x)=

Mat khéc f(8) =0=>x=8 (tmdk) 1a nghiém duy nhét ctia phuong trinh log, x=11-x.

xIn

Vay tng 1ap phuong cic nghiém la: 2° +8° =520.
Cau 5. Tich cac nghiém cua phuong trinh(x + l)logé’5 x+ (2x + 5)log0,5 x+6=01a
A. —4. B. 16. C. 8. D. 32.
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Cau 6.

Cau 7.

Loi giai
Chon C
Diéu kién: x>0.
bat 7 =log, s x, phuong trinh tr¢ thanh: (x + l)t2 + (2x + S)t +6=0.

C6 A=(2x+5) —4.6(x+1)=4x* —4x+1=(2x~1)°

_t:—(2x+5)—(2x—1):
2(x+1)
- C—(2x+5)+2x-1_ -3
2(x+1)  x+l1

Voi t =-2= log, s x =2 < x =4 (tmdk).

. -3 -3 3
Véit=——=1lo =——< lo +——=0.
x+1 Sos ¥ x+1 Sos ¥ x+1
Xét ham s f(x)=log05x+i trén (0;+00) co f'(x)= L ___ 3 ~<0,Vx>0=
’ x+1 xIn0,5 (x+1)

ham s6 £ (x) nghich bién trén (0;+o0).
Mit khéc, f(2)=0=> x=2 (tmdk) 1a nghiém duy nhét ctia phuong trinh log, , x = ‘—3'1 :
' X+

Vay tich cac nghiém ctia phuong trinh da cho 1a 4.2 =8.
Cho phuong trinh (x+2)log] x—(x+5).log,; J2x +3x+18=0. Tich cac nghiém ctia phuong

trinh bang:

A. 4. B. 8. C.6. D. 2.
Loi giai

Chon B

Diu kién: x>0.

Ta co: (x+2)10g§x—(x+5).log%\/§ +3x+18=0

< (x+2)log; x—2(x+5).log,(2x)+3x+18=0

bat ¢ =log, x, phuong trinh tr¢ thanh: (x+2)#* —2(x+5)1+x+8=0 (*)

x+8&
x+2

Do (x+2)—2.(x+5)+(x+8)=0 nén phuong trinh (*) c6 hai nghiém ¢=1,7 =

Véit=1= log,x=1< x=2 (tmdk).

x+8 :>10g2x:x—+8<:>log2x—l— 0.

x+2 x+2 x+2

Xétham sé f(x)=log, x—1- trén (0;+o0)

x+2
1 6

+
xln2 (x+2)

->0, Vx>0= ham sé f(x) dong bién trén (0;+00).

Co f'(x)=

Mit khéc f(4)=0=> x =4 (tmdk) 1a nghiém duy nhét cia phuong trinh log, x = al +§
X+

Vay tich cac nghiém bang 2.4 =8.
Cho phuong trinh
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(3x+1)logi(2x 1)+ 7(x+1)log, (2x—1)+2x+10=0. Tong lap phuong cic nghiém cuia

3

phuong trinh thudc khoang nao sau day?

A. (80;110). B. (100;130) C. (110;140). D. (140;160).
Loi giai
Chon C

Diéu kién: x >%~

Ta co: (3x+1)log§(2x—l)+7(x+1)10g1(2x—1)+2x+10=0

3
<:>(3x+l)log§(2x—1)—7(x+1)10g3(2x—1)+2x+10:O
bit ¢ =log,(2x—1), phuong trinh tr¢ thanh: (3x+1)#* —=7(x+1)t+2x+10=0 (¥)
t=2
Tacod: A=49(x+1)" —4(3x+1)(2x+10)=(5x—3)"> 0 nén phuong trinh (*) < X5
3x+1

Véit=2=log,2x-1)=2 < x=5 (tmdk).

XS jog (2x—1) =22 o fog, (2x—1)— 2
3x+1

Véi t= .
3x+1 3x+1

=0 (*%)

. x+5 1
Xéthamso f(x)=Ilog,(2x—1)— trén | —; 400
/() =log,(2x-1) 3x+1 (2 j

2 14
= —+ 3
(2x—1).In3 (3x+1)

Mt khac f(2)=0= x =2 (tmdk) 1a nghiém duy nhat ctia phuong trinh (**).

. . , 1
Co f'(x) >0, Vx >% nén ham so f(x) dong bien trén (5;+oo),

Vay tong lap phuong cac nghiém bang 5° +2° =133 € (110;140).
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