BAI 6. BAT PHUONG TRINH MU VA BAT PHUONG TRINH LOGARIT

A. KIEN THUC SACH GIAO KHOA CAN NAM
I. BAT PHUONG TRINH MU

1. Bit phwong trinh mii co ban

2. Cach giai bit phwong trinh mii don giin

a) Pua vé cing co b

{0<a<1
NI f(x)<g(x)
{a>1
f(x)>g(x)
b) Pit 4n phu

aa” + pa’Y + 2=0. Pt ¢ = af(x),(t >0)
¢) Phwong phap logarit hoa

_{0 <a<l

, f(x)<log, b
a’V>bos )

a>1
i f(x)>logab

{a > 1
f(x)> g(x).log!

a/'(X) > bg(X) =
{0 <a<l
f(x)< g(x).log)
II. BAT PHUONG TRINH LOGARIT
1. Bit phwong phap logarit co ban

2. Cach giai mot s6 bat phwong trinh logarit don gian
a) Pwa ve cung co so

{0<a<1
log, f (x)>log, g(x) < S/ (x)<g(x)

a>1
[ f(x)>g(x)
b) Phwong phap mii hoa
(e

log, f(x)>b=

fo<a<1
10<f(x)<a”

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Phuong phap bién déi twong dwong dwa vé ciing co sé

1. Phwong phap
a. Bat phwong trinh mii co ban




e Bt phuong trinh ¢’ <a*" < |a = (hoac l

a>0

b<0

f(x) co nghia
a>1

e Bét phuong trinh ¢’ >b < |16>0
f(x)>log,b
O0<ax<l
b>0

f(x) <log, b

b. Bat phwong trinh logarit co bén

a>1
{0<f<X)§g(X)
O0<axl
{f(X)Zg(X)

e Bit phuong trinh log, f(x) <log, g(x) &

O0<a=1
f(x) >0
g(x)>0
(a-1[/(x)-g(x)] <0

).

e Bit phuong trinh log, f(x) <bs

e Bit phuong trinh log, f(x) >b&

(‘hoac




2. Bai tap
Bai tap 1. Cho bét phuong trinh log, (x* +2x+2)+1> log, (x* +6x+5+m). C6 bao nhiéu gi4
tri nguyén ctia tham sé m dé bat phuong trinh trén ¢ tap ngiém chira khoang (1; 3) ?
A. 35. B. 36. C. 34. D. 33.
Loi giai
Chgn C
{x2+6x+5+m>0 {m>—x2—6x—5
bpt &

log, [ 7(x* +2x+2) | > log, (x> +6x+5-+m) T 6x?+8x 495 m

m>rr11;1xf(x)
= ) , Vo1 f(x)=—x2—6x—5;g(x)=6x2+8x+9

m< r(rlnst)lg(x)
Xét su bién thién cia hai ham s6 f'(x) va g(x)
O f'(x)=-2x-6<0,Vxe(1;3) = f(x) luon nghich bién trén khoang (1;3)
:>rf11%§<f(x) =f(1)=-12
O g'(x)=12x+8>0,Vxe(L;3) = g(x) luon dong bién trén khoang (1;3)
= r(rllgr)lg(x) =g(1)=23
Khido —-12 <m <23
Ma meZ nén me {—11;—10; ...;22}
Vay co tat ca 34 gia tri nguyén ciia m thoa man yéu cau bai toan.
Bai tap 2. Goi S 1a tp tit ca cac gid tri nguyén cia tham sb m dé bat phuong trinh

log, (7x” +7) > log, (mx* +4x+m) c6 tap nghiém 1a R . Téng céc phin tir ciia § 1

A. 10. B. 11. C. 12. D. 13.
Loi giai
Chgn C

*+4x+m>0
BPT c6 tap nghiém R < e e , VxeR
Tx*+7>mx* +4x+m

{mx2+4x+m>0 (1)
, VxeR.

(7—m)x2—4x+7—m2 (2)
=m>0
Tacé:(l)@{a " 5 Sm>2.
Al=4-m" <0
a=7-m>0

) S T-mz2< m<S.
Ay=4—(7-m) <0

Tacéd: (2) < {

m>2 . R
©2<m<5,ma meZ nén m={3;4;5}.
m<

Vay S=3+4+5=12.

Dodé{

2 —
Bai tap 3. Bt phuong trinh 1og2%

>0 c6 tap nghiém la Tz(i;a}u[b;vtoo). Hoi M =a+b

bang




A M=12. B. M =8. C. M=9. D. M =10.

Loi giai
Chon D
2_ 2_ 2_
Ta c6 log, ~— 085 g X —0x¥8, X ~l0x#9
4x -1 4x -1 4x -1
X =10x+9>0
4x—1>0 L
=
x> =10x+9<0 x>0
4x—-1<0

Nén Tz(i;l}u[%—koo) =>M=a+b=1+9=10.

Bai tap 4. Tap nghiém cua bat phuong trinh log, (log2 (x2 —1)) <-1 la:
2

A. S=[1;J§]. B. S
C. Sz[—\/&ﬁ]. D. S

Loi giai

(] ).
[—/5i-1) U (145 ].

Chon B

log, (x2 —1) >0

* PKXD:
xX=1>0

<:>x2—1>1c>xe(—oo;—\/§)u(\/§;+oo).

Bét phwong trinh 10g% (log2 (x2 —1)) <-1 <log, (x2 —1) > (%j_l =2 & (x2 - 1) >4

x5 @xe(—oo;—\/g]u[\/gﬁoo).
* Két hop diéu kién ta duoc: xe(—w;—ﬁ]u[ﬁ;m).

Bai tap 5. Bit phuong trinh ln(2x2 + 3) >1In (x2 +ax+ 1) nghiém dung v&i moi s6 thuc x khi:
A. 2V2<a<2\2. B.0<a<242. C.0<ax<2. D. -2<a<?2.
Loi giai
Chgon D

1n(2x2 + 3) > ln(x2 +ax+ 1) nghiém ding véi moi s6 thue x

X +ax+1>0
,VxeR

X Hax+1>0
X —ax+2>0

,VxeR. &
2x*+3>x +ax+1

-4<0

= Sa-4<0e 2<a<2.
a’>—8<0

Bai tap 6. Bit phuong trinh (3" - 1)(x2 +3x— 4) >0 c6 bao nhiéu nghiém nguyén nho hon 6?

A. 9. B.5. C.7. D. Vo sb.
Loi giai




Chgn C

3*-1>0 x>0
5 X +3x-4>0 x<—4vx>1 x>1
(3*—1)(x +3x—4)>0<:> SN PN .
3¥-1<0 {x<0 —4<x<0
[ +3x-4<0 —4<x<l1

Két hop diéu kién nghiém nguyén nho hon 6 ta thdy cac gia tri thoa la {-3;,-2,-1;2;3;4;5} .

257 +x+1 1-x
Bai tap 7. nghiém cua bt phuong trinh (xz +—j < (xz +%) 1a
A. | -1 —Q . B O;ﬁ
2 | 2
2 2
C. (-1,0) D —1,—£ U O,£
i 2 2
Loi giai
Chon D
x2+l=1
2
1 1 2x% +x+1 1 1-x x2+l>1
Do x> +—=>0Vx nén | x> +— < xXP+=] o 2
2 2 2 )
2x +x+1<1—x
0<x2+l<1
2
i 2 +x+121-x
1 _
x=t—
\/5 x:J_rL
1 1 V2
xe| —0;——= |U| —=; 4w
e e it
V2
xe[—l;O]
1
1 1 xe{O;—j
Xe|—;— L 2
V2°\2
x € (—o0;—1]U[0;+00)
2 2
& Xe —1;—7 |\ 0,7

Vx?-3x-10 1 x-2
Bai tap 8. S6 nghiém nguyén cua bat phwong trinh [3} > (gj la




A. 1. B. 0. C.9. D. 11.

Loi giai
Chgn C
1 Vx?=3x-10 1 x-2
(gj >(§j SAVxP=3x-10<x-2
x<-=2
x> =3x-10>0 x>5
Sex=2>0 Sax>2

X -3x-10<(x-2)" |¥<l14

& 5<x<14
Vay tap tAt ca céc nghiém nguyén cia bat phuong trinh da cho 1a {5; 6;7;8;9;10;11;12;1 3} .

Bai tap 9. Tim tip nghiém S cua bat phuong trinh log,, (2x2 +x+ 3) <log,, (3x2 - x) v6i m 1a tham s

thuc duong khac 1, biét x =1 1a mot nghiém cta bat phuong trinh da cho.

A. S=(—2;0)u(%;3] B. S=[—l;0]u(%;3]

C. S=(~1:0)u(1:3]. D. S=[—1;O)u(§;3}.
Loi giai
Chon D
Do x =1 langhiémnéntaco log,6<log,2 = 0<m<]1.
<x<
A . 2+ x+323x7 —x x*=2x-3<0 Isx<3
Bat phuong trinh tuong duong véi & =
3x* =x>0 3x* =x>0 x<0;x>§

-1<x<0

l<x£3'

3

Viy § = [—I;O)u(%ﬁ]

Bai tap 10. Tim tit c cAc gia trj cia tham s§ m dé bat phuong trinh: 1+ log, (x2 + 1) > log, (mx2 +4x+ m)

théa man véimoi xeR.

A. -1<m<0. B. -1<m<0. C.2<m<3. D.2<m<3.
Loi giai

Chgn C

Ta co:

1+log; (x2 +1) > log, (mx2 +4x+m) < log; (5x2 +5) > log, (mx2 +4x+m)

mxl+4x+m>0 mx® +4x+m>0 (1)
=
5x2+5>mx’ +4x+m

(m—5)x2+4x+(m—5)£0 (2)




D¢ bét phuong trinh da cho théa man véi moi x € R diu kién la ca (1) va (2) déu théa min

O<m<5
voimoi xeR. Picukiénla {4—m’ <0 < 2<m<3.

4-(m-5)"<0

Bai tap 11. Bat phuong trinh In(2x” +3) > In(x” +ax +1) nghiém ding véi moi sb thyc x khi:

A 22<a<2y2. B.0<a<2\2. C.0<a<2. D. 2<a<?2.
Loi gidi
Chon D

Tacod ln(2x2 + 3) > ln(x2 +ax+ 1) nghiém dung v6i moi sb thuc x

2 1>0
Vxe]R@{x raxsl> VxeR

X —ax+2>0

X +ax+1>0
2x*+3>x +ax+1

2-4<0
P < Sat-4<0e2<a<?.
a’—8<0

Bai tip 12. Goi S la tap tit ca cic gia tri nguyén khong duong cia m dé phuong trinh

log, (x+m)+logs(2—x)=0 conghiém. Tap S c6 bao nhiéu tap con?
5

A. 1. B. 2. C.3. D. 4.
Loi giai
Chon D
Ta co:
2-x>0

log, (x+m)+log,(2-x)=0 < Jx+m>0
’ logs (2 —x)=logs(x+m)

x<2 x<2
S Jx>-—m S qx>-m
2-x=x+m 2-m
X=—-
2
2_m<2 m>=2
Do d6 phuong trinh c6 nghiém khi va chi khi 2 { oSm>-2
—-m m>-=2
>—m
2

Ma m 1a sb nguyén khong duong nén m e {—1;0} .Suyra S = {—1;0} .

Vay sb tap con cua S bang 27 =4.
Chu y:
- Cactapconcua S la: G, {—1} , {0}, S.

- Mot tap hop co n phan tir thi s tap con ctia nd 1a n”.




Bai tap 13. Tim cac gia tri thuc ciia tham sb m dé bat phuong trinh log, 4, (log2 (3‘” +1)) >log, ., m co

nghiém véi moi x € (—oo; O) .

A.m>9. B. m<2. C.0<m«<]1. D. m>1.
Loi giai

Chgn D

log, o, (log2 (3* + 1)) > log, o, m

TXD: D=R

DK tham s§ m : m >0

Ta co: log,, (log2 (3" + 1)) > log, ., m < log, (3x + 1) <m

Xétham sb f(x)=log, (3" +1), Vx & (-0;0) c6 f':%>0, Vx € (~0;0)
+1)in
Bang bién thién f(x):
X | —o©0 0

f’ +
1
flpromo———

Khi d6 voi yéu cau bai toan thi m >1.

Bai tap 14. Nghiém ctia bat phuong trinh log, (\/3x+1 +6) ~12log, (7 —\/IO—x) la

6 3

A.ISXSE. C. x<I1. D.Xﬁﬁ

49 49
Loi giai
Chon A

Diéu kién —%s x<10. (*)

Taco log, (V3x+1+6)-12log, (7-v10-x) < Bx+1+6214-2{10-x
S V3x+128-2v10-x < 3x+1>64-32J10—-x+4(10—x) (Do (*))

™

< 32410—x 2103 —7x <1024(10—x) > 10609 +49x* —1442x

& 49x° —418x+369<0 < 1 Sxﬁ%.

Bai tap 15. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé bat phuong trinh sau nghiém dung véi moi x

thuoc R : 1+log, (x2 +1) > log, (mx2 +2x+m) .

A. 2. B. 3. C. 4. D.5.

Loi giai
Chgn C
Diéu kién: mx* +2x+m>0.

Ta c6 1+log, (x* +1) 2 log, (mx’ +2x+m) < log, [6(x2 + 1)] > log, (mx +2x+m)

<:>6(x2+1)2mx2+2x+m<:>(m—6)x2+2x+m—6SO.




S , mx® +2x+m>0,VxeR (1)
biéu kién bai toan <
(m—6)x*+2x+m-6<0,vxeR (2)

. . . m>0
* Giai (1): Do m =0 khong théa (1)nén (1) < A':l—m2<0®m>1'

* Giai (2): Do m =6 khong thoa (2)nén:

m<6
m<6 m<o6
(2)= , & , S m<sem<s.
A'=1-(m-6) <0 |-m’+12m—-35<0 57
mZz

Suyral<m<5.
Vay c6 4 gia tri nguyén cia m .

Dang 2: Phuong phap dit 4n phu

1. Phwong phap
a. Bat phuong trinh mii

t=a®" >0
t)=0

at®

Tong quat: f

=0 (0<a¢1) & {

Ta thuong gép cac dang:
o ma’" +na’+p=0

. - 1
) m.af(x)—|—n.b"(x)+p:0,trongdé ab=1.Pat t=a’", t>0,suyra b"(’):;.

. . ) /(x)
o ma’"+ n.(a.b)f(x) + pb*™ = 0. Chia hai vé cho b va dit [%] =1>0.

b. Bét phuong logarit
. t=log, f(x)
Tong quat: f(log, f(x)|=0 O<a=l) & .
fog, /(x)] =0 (0<a=1 { o

2. Bai tap

Bai tip 1. Tim s cic nghiém nguyén cua bit phuong trinh 4.310g(100x ) +9.4"°10) (13 glHoer
A.10. B.9. C. 8. D. 11
Loi gidi
Chon C
bK: x>0.

3 2log(10x) 3 log(10x)
PT <> 4,370 4 9 2212109 13 620 oy 4.(5j = 13.&} +9<0
log(10x)
bat ¢t = (Ej > 0 thi phuong trinh tr¢ thanh:

4t2—13t+9<0c>1<t<%.




log(10x)
Dod()1<(5j <Z<:>1<10g(10x)<2c>1<x<10
S6 cac nghiém nguyén cua bét phuong trinh 12 8.
Bai tap 2. Xét bat phuong trinh log] 2x—2(m+1)log, x—2 < 0. Tim tat ca céc gid tri clia tham s6 m dé
bat phuong trinh ¢6 nghiém thudc khoang (\/2_, + oo) .
3 3
A. me(0;+x). B. me(—Z;OJ. C. me(—zﬁooj. D. m e (—0;0).
Loi giai
Chon C
Piéu kién: x>0
log; 2x—2(m+1)log, x-2<0
& (1+log, x)* =2(m+1)log, x—2<0 (1)
1
bit 1 =log, x .Vi x>+2nén log, x >10g2\/§ =3 Do do6 te(%ﬁooj
(1) thanh (14+¢)" =2(m+1)1-2<0 < £ —2mt—1<0 (2)
; . : . 1
Cach 1: Yéu cau bai toan twong duong tim m de€ bpt (2) c6 nghiém thudc (E;+ooj .

Xét bt phuong trinh (2) c6: A'=m’> +1>0, VmeR.
f(t)=1"=2mt—1=0 c6 ac <0nén (2) ludn c6 2 nghiém phéan biét £, <0<+, .

Khi d6 can %<12 S m+m’ +1 >%c>m>—%.

2_
Cach 2: £ —2mt—1<0 <:>f(t)=[2tl<m (t>%j

Khéo sat ham sb f(t) trong (O;+oo) ta dugc m e (_%;Jrooj )
Bai tip 3. Cho bat phuong trinh: 9" +(m—1).3x +m>0 (1) . Tim tit ca cac gia tri cuia tham s m dé bat

phuong trinh (1) nghiém ding Vx >1.

A.mz—%. B.m>—%. C.m>3+2\/§. D.m23+2\/§.
Loi giai

Chon A

bat t=3"

Vi x >1= >3 Bét phuong trinh da cho thanh: #* +(m—1).t+m >0 nghiém ding V¢ >3
2

-t ‘n ,
= > —m nghi¢ém ding V¢ >3.

Xét ham sb g(t)zt—2+L,Vt>3,g'(t)=l—

>0,Vt >3. Ham s dong bién trén
1+1 (1+1)

2

[3;+0) va g(3) =

N | W

\ . 3
. Yéu cau bai toan twong duong —m < 5 omz——.




Bai tip 4. C6 bao nhiéu gia tri nguyén cia tham sd m e[O;lO] dé tap nghiém ciia bat phwong trinh

\/log§ x+3log, x* -7 < m(10g4 X’ —7) chira khodng (256;+ ).
2

A. 7. B. 10. C. 8. D.9.
Loi giai
Chgn C
D”\ Lia x>0 x>0
ieu kién: 2 2 =
* |log; x+3log, x° =720 log? x—6log, x—72=0
2
>0 x>0 |
1 O<x<—

= [log2x<—1 Sl x<—

2
>
log, x>7 >108 x>128

Véi diéu kién trén bat phuong trinh tro thanh \/log§ x—6log, x—7 <m(log, x—7) (*)
bat 1 =log, x thi r>8 vi x €(256;+»)

N+ (t=T)<m(t-7) & t—+1<m,‘v’t>8.Détf t)= ﬂ.
t-17 t—17

Yéu cau bai toan <> m = max f'(¢)

(8;+00)
L1 z t+1 " )
Xéthamso f(7)= ‘,ﬁ trén khodng (8;+ )
Tacd f'(t)= ( 4 )2 . % <0,v¢>8 = f(t) ludn nghich bién trén khoang (8;+)
t—-17 +
Do d6 (rgax)f(t)zf(S)z3 =>m>3.

Ma m €[0;10] nén m e {3;4;...;10} .

Vay c6 8 gia tri nguyén ctiia tham so m thoa man yéu cau bai toan.

Bai tap 5. Tim tit ca cac gia tri thyc cta tham s6 m dé bat phuong trinh log, (5‘ —1).log2 (2.5)‘ —2) >m

Bai tap

c6 nghiém voi moi x >1.

A.m=>6. B.m>6. C. m<6. D. m<6.
Loi giai

Chon C.

Diéu kién cua bat phuong trinh: x> 0.

Taco log, (5 ~1).log, (25" ~2) = m < log, (5°~1).[ 1+log, (5 ~1) |2 m (1).

Pit ¢ =log, (5" 1), v6i x> 1 tacd ¢>2.Khidé (1) trd thanh m<#*+¢ (2).

Xét ham s6 f(t)=1+t trén [2;+) tacd f'(t)=2t+1>0, Vi €[2;+w).

Do d6 dé bit phuong trinh da cho c6 nghiém v6i moi ¢ > 2 thi m < [rznln) f(¢t) hay m<6.

6. C6 bao nhiéu gia tri nguyén duong cua tham s6 m dé bat phuong trinh

2 2 _ — 7 A
9\/)( —3x+m +23\/,\ 3x+m—2+x < 32x 3 co nghl@m?




A. 6. B. 4. C.9. D. 1.
Loi giai

Chgn D.

Diédu kién x* —3x+m >0 (*)

g 4 g gl gres o 200 2 g L
9 27
e 0<3V T (32 o ximox<2 o Jx3xem<x-2.
x> =3x+m=>0 x> =3x+m>0
S 9x=2>0 S3x>2 =>4-m>2m<2.
X' =3x+m<x’—4x+4 x<4-m

Do m nguyén duong nén m =1 thoa man (*).

) log, X
Bai tap 7. Bat phuong trinh 2
log,x log,x—1

_ log, x’

<1 ¢6 bao nhiéu nghiém nguyén duong nho hon 10.

A. 7. B. 8. C.9. D. 6.
Loi giai
Chgn A
log, X

2
Diéu kién cua bat phuong trinh 1a x > 0. Khi d6 2 _ log,x <1
log,x log,x-1

- log, x—1 2log, x <1

log,x log,x—-1

_ 1) 92 1) _H2
bét t=log,x. Tacod t—l—iﬁl <:>(tl)—2t£1<:>(tl)—2t—1£0

t t-1 1(t-1) t(t-1)
t<-1

2

t(r-1) 2
t>1

log, x<-1 XSE

Tra lai an ta c6 < 0<10g2x$%<:> 1<x<+2

log, x >1 x>2

. Cad g 1
Két hop vai diéu kién x >0 ta co O<x£5 hodac 1<x£\/§ hodc x> 2.

Khi d6 bat phuong trinh ¢6 7 nghiém nguyén dwong nhé hon 10.
Bai tip 8. Tim tit ca cac gia tri thuc coa tham s m sao cho bat phuong trinh
m4" +(m=1).2"*2 + m—1> 0 nghiém ding Vx € R ?
A. m<3. B. m>1. C.-1<m<4. D. m=0.
Loi giai
Chon B.




Bt phuong trinh o m4 +4(m-1)2"+m-1>0 < m(4x +4.2" +1) >1+4.2%

1+4.2*
oSm>————
4 +42% +1
., AX - A ‘n . a2 4t +1 21 A \ A  n ,
bat 2% =¢ (Piéukién #>0). Khido m > beé bat phuong trinh ban dau nghi¢m dung
7 +4r+1
_y . 4t +1 - ,
Vx e R thi bat phuong trinh m > 3 nghi¢m dung V¢ >0.
" +4r+1
2
Bt /(1) == f(1) = —— <o, vi>0.
" +4r+1 (t2+4t+1)
. 4 . Y n . as 4t +1 o ) .
Ham s6 nghich bién trén (0;+c). Khi d6 m>———— V>0 khi va chi khi m > f(0)=1
" +4r+1

Bai tap 9. Tim tat ca cic gia tri ciia tham s& m bat phuong trinh 4" — m(2x + 1) >0 c6nghiém VxeR.

A. me(-;0]. B. me(0;+x).
C. me(0;1). D. m e (—0;0)U(l;+ ).
Loi giai
Chon A
x-1 X
Ta cé: 4""—m(2"+1)>0<:>m< o m<——.
2% +1 4(2" +1)
2
Dit 1 =2%,7>0. Yéu ciu bai toan trong duong véi m<t—,Vte(0; +00).
4(+1)
£ 1[2t(t+1)-1*) 1 P+
pat f(t)= >0, £'(t)=— ==, .
(1) 4(t+1) 7) 4( (t+1) 4 (1+1)
t=0
"(£)=0 .
Bang bién thién (Bd sung cac ddu mili tén trong bbt 1a 00 vio nhé)
t -00 -2 -1 0 +o0
f'(?)

w7 NG \O/+O°

Duya vao bang bién thién c6 m <0.

Bai tap 10. Xét bat phuong trinh log? 2x -2 (m+1)log, x—2<0. Tim tat ca cac gi tri ciia tham s6 m
dé bat phuong trinh ¢6 nghiém thudc khoang <\/Z + oo) :
3 3
A. me(0;4x). B. me _Z;O ) C.me —Z;+oo ) D. m e (-;0).

Loi giai
Chgn C




Diéu kién: x>0
log; 2x—2(m+1)log, x—2<0

< (1+log, x)" =2(m+1)log,x~2<0 (1)

bat ¢ =log, x.Vi x>+2nén log2x>log2x/§:%. Do do te(%&ooj

(1) thanh (1+¢)" =2(m+1)1-2<0 &> ~2mt~1<0 (2)

Cich 1: Yéu cau bai toan twong duong tim m dé bpt (2) c6 nghiém thudc (%;Jrooj.

Xét bt phuong trinh (2) c6: A'=m>+1>0, VmeR.
f(t)=-2mt—1=0 c6 ac <0nén (2) ludn c6 2 nghiém phan biét 7, <0 <1,.

Khidécén%<t2<:>m+\/m2+1>%<:>m>—%.

2_
Cach 2: £ —2mt—1<0 <:>f(t)=[2tl<m (t>%j

Khao sat ham sb f(¢) trong (0;+oo) ta dugc m E(—%;+OO).

Bai tap 11. Tim gia tri gan dung tong cac nghiém cta bat phuong trinh sau:

\/Zlogigfﬂ gY—+5 J13 + LA (24x° = 2x° +27x" — 2x* +1997x* 4 2016) < 0
3 lngz lngzx
3 3
A.12,3. B. 12. C. 12,1. D. 12,2.
Loi giai

Ch‘qn C

Picukién: O<x #1.

Ta cod 24x° —2x° +27x* —2x° +1997x* +2016

= (2 —x) +(x ~1) +22x° +26x* +1997x> +2015> 0, V.
Do d6 bat phuong trinh da cho twong duong véi

\/210g222 210gx—+5 ~J13+ 4 4l<o.
3 10g22 logzzx

3 3

bat t =log, % , ta co bat phuong trinh

V2 —2t+5+20 —4r+4 <13

=S (r—%j2+(%j2+ (1—t)2+12£\/§.
it =112 | va 7 =(1-t5). Tacs [ i fi+3]= 2




1 5
t_i =
’ S 4
Déu bing xay rakhi —2 => < 2 —1=3-3t 1=+ :xz(éj =12,06.
1-t 2 5 3
Bai tap 12. Tim tat ca gia trj thuc cia tham s6 m dé bat phuong trinh 4" —m.2*"' +3-2m <0 c6 nghiém
thue.
A.m=>2. B. m<3. C. m<5. D. m>1.
Loi giai
Chon D
Taco 4" —m2" +3-2m<0 & (2°) ~2m2" +3-2m <0
bit 2 =1 (¢>0).

2

. ) 43
Ta c6 bat phuong trinh twong duong véi ¢ —2mt+3-2m <0 < 2D <m
+

2

. " +3
Xe S()=50

trén (0;+).

202 +4t-6 r=1
"(ty=———; f'(t)=0 < )
) (2t+2) ) {f=—3
Béng bién thién
t 0 +a
f'(z) - 0

4o

I
b2 |

Vay dé bat phuong trinh ¢6 nghiém thyc thi m >1.
Bai tap 13. Tim tat ca cac gia tri thuc ciia tham s6 m dé bat phuong trinh 4(log2 \/;)2 +log, x+m =0
nghi¢m ding v6i moi gia tri x e (1;64).
A. m<0. B. m>0. C. m<0. D. m>0.
Loi giai
Chon B
Ta co 4(log2 \/;)2 +log, x+m >0 < (log, x)2 +log, x+m=>0.
Dat log, x =1, khi x (1;64) thi 7 €(0;6).
Khido,taco * +1+m>0 < m=—1 -t (*).
Xéthamsd f(¢)=—1*—t v6i t €(0;6).
Taco f'(1)=-2t-1<0,Vte(0;6).

Ta c6 bang bién thién:




Bai tap

Bai tap

t
7(7) _

o \
2

Bat phuong trinh di cho dung voi moi x e (1;64) khi va chi khi bét phuong trinh (*) ding véi

moi te(0;6)<:>m20.

14. C6 bao nhidu gia tri duong cia tham sb thyc m dé bat phuwong trinh

\/logi x+log, x* =3 >m’ (log4 x’ —3) c6 nghiém duy nhat thuge [32;+00)?
2
A. 2. B. 1. C. 3. D. 0.
Loi giai
Chon D
. x>0 0<x<i
Diéu kién xac dinh: .

log; x—2log, x—3>0 ©>8

Ham sb xac dinh trén [32;+ ).

\/log§x+logl x*=3>m’ (log4 x° —3) == \/logg x—2log, x—3>m’(log, x-3).
2

Dat t =log, x . Khi x>32,taco mién gia trj cta ¢ 1a [5;+oo).

A 2 — —
Bat phuong trinh c6 dang: V¢’ —2t—3 >m’ (1-3)= m’ Stt—23t3 om' < % .
Xéthamsé f(¢)= % trén [5;+00) co (1) = ( _i)z nén ham s6 nghich bién trén [5;+ )
- t_

Do }E}of(t)zl va f(5)=3 néntaco 1< f(r)<3.
Do véi mdi ¢ c6 duy nhat mot gia tri x nén dé bat phuong trinh dacho c6 nghiém duy nhét thude
[32;+00) khi va chi bat phuong trinh m* <./ f () c6 nghiém duy nhat trén [5;+x).

Khi d6: m*> =3 < m=4/3.Do d6 khong c6 sb nguyén duong m théa man.

15. C6 bao nhiéu gid tri nguyén dwong cua tham sb m dé bat phuong trinh
9\/x2—3x+m +2.3\/x2—3x+m—2+x <32x—3 Cé nghlémr)
A. 6. B. 4. C.9. D. 1.
Loi giai
Chgon D

Diéu kién x> —3x+m >0 (¥)

2(\/x2_3x+m—x) N Zsm,)( 1
9 27

S 0<3Vmr 32 [ i m—x< 2> JxE-3x+m<x—2.

9\/x2—3x+m + 2'3\/x273x+mf2+x < 32){73 o 3 < O




x*=3x+m>0 X =3x+m=>0
<e9x-2>0 Sx>2 =>4-m>2m<2.
X2 =3x+m<x’—4x+4 x<4-m

Do m nguyén duong nén m =1 thoa man (*).
Bai tap 16. Tim tit ca cac gia tri thuc ctia tham s6 m dé bat phuong trinh log, (5" —1).log2 (2.5" - 2) >m

¢6 nghiém véoi moi x >1.
A.m=6. B. m>6. C. m<6. D. m<6.
Loi giai
Chon C
Piéu kién ctia bat phuong trinh: x> 0.
Ta ¢ log, (5 ~1).log, (2.5 =2) 2 m < log, (5*~1).[1+log, (5 =1) | =m (1).
it t =log, (5 ~1), véi x>1tacé r>2.Khidoé (1) tré thanh m <> +1 (2).
Xéthamso f(1)=¢>+1 trén [2;+00) tacd f'(¢)=2¢+1>0, Vi e[2;+0).
Do d6 dé bat phuong trinh da cho c6 nghiém v&i moi £>2 thi m < [rzmn) f(¢) hay m<6.

A

Bai tap 17. Tim tit ci cic gia tri thuc cua tham s6 m sao cho bit phuong trinh
m.A* +(m —1).2x+2 +m—1>0 nghiém dingVxeR ?
A. m<3. B. m=>1. C.-1<m<4. D. m=>0.
Loi giai
Chon B
Bit phuong trinh oS ma*+4(m-1)2"+m-1>0 <:>m(4x+4.2x+1)>1+4.2x

1+4.2*
oSm>—————
4% +42% +1
.. AX LA cn . 2y 4t +1 21 A \ X A ,
bat 2% =¢ (Piéukién > 0). Khido m > beé bat phuong trinh ban dau nghi¢m dung
" +4r+1
Y . 4t +1 - ,
Vx € R thi bat phuong trinh m > 5 nghi¢m ding V¢ >0.
" +4r+1
2
Bt /(1) == f(1) = —— <0, vi>0.
" +4r+1 (t2+4t+1)
\ £ . A oa C e, 4t +1 RN
Ham s6 nghich bién trén (0;+00). Khi d6 m >———— V¢ >0 khi va chi khi m> f(0)=1
" +4r+1

Bai tap 18. Tim tit ca cac gia tri cta tham s& m bit phuong trinh 4" — m(Z“ + 1) >0 c6nghiém VxeR

A. me(-;0]. B. me(0;+x).
C. me(0;1). D. m e (-0;0)U(l;+0).
Loi giai

Chon A




x-1 X

2*‘+1©m<4(2u1)'

Ta co: 4" —m(2"+1)>0<:>m<

Dit 1 =2,7>0. Yéu ciu bai toan trong duong véi m<m,‘we(o; +00).
+
t 2t(t+1)-1° 2
pat f(f)= PO I el G b B W
4(t+1) 40 (e+1) 4 (t+1)
t=0
(t)=0= .
el
Bang bién thién (Bd sung cac ddu mili tén trong bbt 1a 00 vio nhé)
t |- -2 -1 0 o0
f'@ + 0 - - 0+

| T NG \0/+°O

Duya vao bang bién thién c6 m <0.

Dang 3: Phuong phap logarit héa

1. Phwong phap

a>1

{f(x)> g(x).logab
O0<axl

if(x) < g(x).log,b

Véi bat phuong tinh @’ > b <

2. Bai tap
Bai tap 1. Nghiém cua bt phuong trinh 82 >36.3>™ Ia
-3<x<2 —log,6<x<-2
A. . B. .
x>4 x>4
—4<x<-2 —log, 18 <x< -2
C. . D. .
x>1 x>4
Hwéng din giai
Chon D.

X x—4 x—4

Taco 82 > 3637 & 22 >3 & log, 272 > log, 3*

- log32>4—x<:>(x—4)(log—322+lj>0
X+

X
=
x+2
x—4>0 x>4
x—4<0 x<4
=
log, 2

—_1+1<0
x+2 x+2

log,2+2+x <0




x>4 >4
x<4
= | [x<4
log, I8+x _,, {—log318<x<—2
x+2
(x>4
& .
| —log;18<x<-2

2x

Bai tap 2. Bit phuong trinh 2.5 <10 c6 tap nghiém 1 (~o0;—b)U(~-a;a). Khi d6 b—a bing

A. log, 5. B. —log?. C.1.
Huéng din giai
Chogn A.

2x

27)( X g x+l1 E ﬁ
Taco 2°.5 <10 = 2 ;5 <l 2759 <1< log, (2“.5’C+l ] <log;1

x+1 x+1
(x—1).(x.log, 2 +logs 2+1) <0
x+1

& (x-1).og, 2+ <0 (x—l).(logs 2+Lj <0

<~

Bang xét ddu:

D. 2+log, 5.




x —00 —log, 10 -1 1 +00
VT -~ + | — 0 +
(x—1).(x.logs 2 +logs 2 +1) . Oc{—l <x<l1
x+1

Tir bang xét du ta co

—o<x<-log, 10
a=1

Do do =b-a=log,5.
b=1log,10

Bai tip 3. C6 bao nhiéu s6 nguyén duong m trong doan [—2018 ;201 8] sao cho bat phuong trinh sau diing

log x 11

v6i moi x e (1;100): (1O)c)m+T >10'°
A. 2018. B. 4026 . C. 2013. D. 4036.
Loi gidi

logx

Chgn A
logx ﬂo x
(10x)'"+% >1010" @(erlol%j(longrl)Z%logx@(logx+10m)(10gx+1)—lllogxz0

= 10m(10gx+1)+10g2x—lOlong0.
Do x e(1;100)= logx €(0;2). Do d6
_ 2
10m (log x+1) +log> x—10log x > 0 <> 1om > 101ogx—log” ¥
logx+1

— 2 _ _ 2
102 1o (=02t
t+1 (t+1)

bit t=logx, te(0;2),xéthémsé f(t)= >0 Ve (0;2).

Do dé f(o)<f(t)<f(z)@0<f(z)<§.

dung véi moi x € (1;100) thi 10m2?:>m2i

. 10log x —log” x
>—°- © % 5

DPé 10m
logx+1

Do d6 m e {%;2018} hay c6 2018 s6 théa man.

Dang 4: Phuwong phap sir dung tinh don diéu

1. Phwong phap
Néuham sé y = f(x) luén dong bién trén D thi f(u)> f(v) = u>v, Yu,veD.
Néu ham sé y = f(x) ludn nghich bién trén D thi f(u)> f(v) < u<v, Yu,veD.

2. Bai tap
Bai tap 1.Tim sé nghiém nguyén cua bat phuong trinh 2% 7135100 _ #1050 L 12 _ 5554150 < 0
A. 6. B. 4. C.5. D. 3.
Loi gidi
Chon B

Pit a=2x*—15x+100; b=x*+10x—50 ta co bat phuong trinh:
2°-2"+a-b<0=2+a<2"+bsa<b




(do ham s6 y =2 +x 1a ham s6 dong bién trén R)
Véi a<b < 2x* —15x+100 < x> +10x - 50 < x* —25x+150 < 0
S xe (10;15) . Vay bat phuong trinh ¢6 4 nghiém nguyén.
Bai tap 2.Tim s nguyén m nho nhat dé bt phuong trinh log, (x2 +x+ 1) +2x* <3x* +log, x+m—1 (4n
x) ¢6 it nhat hai nghiém phan biét.
A.m=3. B.m=2. C.m=1. D. m=-1.
Loi giai
Chon B
log, (x2 +x+1)+2x3 <3x% +logy x+m—1 (1)

Piéu kién x> 0.

: 1
(l)clog{ﬂ +2x° =3x* <m-1 <:>logg3(1+x+lj+2x3—3x2 <m-1.
x x

Xét f(x)=10g3(1+x+lj+2x3—3x2,V('7i x>0.

x
=L
f'(x)z—xz+6x2—6x; f'(x)=0=x=1.
1
(1+x+jln3
x
Véi xe(0;1)= f'(x)<0;v6i xe(l;4+0)= f'(x)>0.
* 0 1 +0
f’(x) - 0 +
L +0
S (x)
\ . /

Viy bat phuong trinh c6 it nhat hai nghiém < m—-1>0<m>1. Viy m=2.
Bai tap 3.Goi «a 1a sé thyc 16n nhat dé bat phuong trinh x> —x+2+a ln(x2 —x+ 1) >0 nghiém ding véi

moi x € R. Ménh d& nao sau day diing?
A. ae(2:3]. B. ae(8;+x). C.ae(67]. D. a e(-6;-5].

Loi giai
Chon C
Dit t=x2—x+1=[x—lj2+é suy ra >3
2 4 4
Bét phuong trinh xz—x+2+aln(x2 —x+1)20 St+alnt+120<alnt > -1
Truong hop 1: ¢t =1 khi d6 aln¢>—¢—11ludn dung véi moi a.

Truong hop 2: %St<1

Taco alnt>-t-1, Vte i;1 @as_t_l,Vte 2;1)
4 Int 4




) P Int—1-- 3
Xéthamso f(7)= :f’(z)z——tZO,Vte{Z;lj do do

Int In® ¢
as_t_l,‘v’te[z;ljcag _73
Int 4 Aln>
4
Truong hop 3: £>1
Tacod alnt>—t—1, Vze(l;+oo)©a2_l_ Vie(l+wo)
nt
-1 lnt—l—i
Xéthamsd f(t)=——= f'(t)=————L, Vi e(L;+ ).
1=t )=t vie (e
e £ 1 , 1 1
Xét ham so g(t)zlﬂt—l—;@g (t)=;+z—2>0

Vay g(t)=0 c6 t6i da mot nghiém.

Vi g(1)= —2;[lir+1010g(t) =+00 vy g(7)=0 co duy nhit mot nghiém trén (I;+00)

Do dé f'(¢)=0 cé duy nhit mot nghiém 14 ¢,. Khi d6 In¢, = o+ suy ra f (¢,)=—t,
t()

Bang bién thién
! 1 tn 0
' + 0 -

—1
Fll —x / ! \r —00
R —t—1
Vay a > o NVie(l+o) e a>—t,.
n

Vay —t,<a< 3
4In~
4

Vay s6 thuc a thoa min yéu cau bai toan 1a: a e (6:7].

Bai tap 4.Biét tap hop tat ca cac gia tri ciia tham s m dé bat phuong trinh 4907 4 5T < gy 79 6 nghiém
lame [%;erj V6i a,b 13 cac s6 nguyén duong va % t0i gian. Tong S=a+5 la:
A. S=13. B. §=15. C.S5=9. D. S=11.

Loi gidi
Chgn A

.2 5 ) 1 cos’x 5 cos’x
Ta C(,): 4sm X +Scos X < m.7cos X P 4 - +1 = S m.
28 7




1 cos’x 1
2 2 R >
COS™ X cos™x (ng = 28
Xét f(x):4.( 1 j +(§) v6l xeR. Do nén f(x)zzi_,_é hay

28 (5 jcosz"‘ 5 8 7
— 2 —
7 7

f(x)zg. Dau dang thirc xay ra khi cos’x=1 <sinx=0 < x=kz.
. . 6 . , A C . 6
Vay m]R}nf(x) =7 Bat phuong trinh ¢ nghiém khi va chi khi m > min f(x)om= 5 hay

me[g;+oo)35=l3.

Bai tip 5.V&i gia tri ndo cua tham sém thi bt phuong trinh 25" + 35 > 1.3%""* ¢6 nghiém?
A. m<4. B. m>4. C. m<1. D. m=>1.
Loi gidi

Chon A
Chia hai vé ctia bat phuong trinh cho 3% > 0 , ta duoc

2] 5] =
3 9

Xéthamsd y = (Ej + 3.(§j 13 ham s6 nghich bién.

Tacé: 0<sin’x<1nén 1<y<4
Vay bit phuong trinh ¢6 nghiém khi m < 4. Chon dép 4n A

Bai tip 6.Tim s6 nguyén m nho nhat dé bat phuong trinh log, (xz +x+ 1) +2x° <3x” +log, x+m—1 (an

x) ¢6 it nhat hai nghiém phan biét.

A.m=3. B.m=2. C.m=1. D. m=-1.
Loi giai

Chon B

log, (x2 +x+1)+2x3 <3x* +log, x +m—1 (1)

Piéu kién x> 0.

? 1
(1)<:>10g3(m +2x° =3x* <m-1 <::>log3(1+x+lJ+2x3—3x2 <m-1.
x x

Xét f(x)=10g3(1+x+lj+2x3—3x2,vc’7i x>0.

x
L
f’(x):—x+6x2—6x; f'(x)=0e=x=1.
(1+x+jln3
x

Véi xe(0;1)= f'(x)<0;voi xe(l;4+0)= f'(x)>0.




X 0 +o0
f'(x) - 0 +
e T~ —

Viy bét phuong trinh c6 it nhat hai nghiém < m—-1>0<m>1. Vay m=2.
Bai tap 7. Biét tip nghiém clia bt phuong trinh log, (\/x2 —x+4+ 1)+ 2log; (x2 —x+ 5) <3 1a (a;b).

Khi d6 tong a +2b bang

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

Chon C

Xét ham s6 f(x):log3(\/x2 —x+4+1)+210g5(x2 —x+5).

1 2
= f(x)=(2x-1 +
(#)=( )2(\/x2—x+4+1)\/x2—x+4ln3 (x*=x+5)Ins
I 2

>0, VxeR

Dé danh gid g (x)=

+
2(\/x2—x+4 +1)\/x2—x+41n3 (xz—x+5)ln5

Béng bién thién:

S| =

» \ /

C6 £(0)=f(1)=3 va dua vao bang bién thién ta c6 fi(x) <3< xe(01)

Vady a=0;b=1;suyra a+2b=2

2017 a
4 .y . 5 A Py ~ a 1
Bai tip 8. Tim tat ca cac gia tri thyc cua tham s6 @ (a > 0) thoa man (2 +—) < (220” + 2017) .
2° 2

A. O<a<l. B. 1<a<2017. C. az2017. D. 0<a<2017.
Loi giai
Chon D

1 2017 1 a
Ta co (20 + 2 j < (22017 +Wj

= 2017log, (2“ +2L“j < alog, (220” + 221)17 j




log, (2“+1] log, (22017+ 2})17j
2°) . 2

- a - 2017
log2(2X+2lx] log (4x+1)_x log (4x+1)
Xét ham sd y=f(x)= __°2 _ 9% =Y
X X x
(4 +1) )
Ta of 1 4 x=In(4'+1) 1| 4Inda—(4"+1)In(47+1) _
aco  y=1- X’ "o © (4+1)

o [4x.ln4x—(4"+l)ln(4x+l)
y

= <0, Vx>0.
In2 X (47 +1) ] )
Nén y = f(x) la ham gidm trén (0;+o0).

Do d6 f(a)< f(2017),(a>0) khi 0<a<2017.

. . . 2
Bai tap 9. Tim tat ca cac gia tri thuc cua tham s6 m dé bat phuong trinh 4(log2 Jx ) +log, x+m=0

Bai

.y

nghié¢m ding v6i moi gia tri x e (1;64).
A. m<0. B. m=0. C. m<0. D. m>0.
Loi gidi
Chon B
Ta co 4(log2 \/;)2+log2x+m20 <:>(log2x)2+log2x+m20.
bat log, x =1, khi x (1;64) thi 7€ (0;6).
Khidé, taco £’ +1+m>0 < m=—1" -t (*).
Xéthamsd f(¢)=—1*—t v6i 1 €(0;6).
Tacd f'(t)=-2t-1<0,Vte(0;6).
Ta c6 bang bién thién:
z 0 6
f(2) -

o) TT—
—42

Bét phuong trinh da cho diing véi moi x e (1;64) khi va chi khi bat phuong trinh (*) dung véi

moi € (0;6) <> m=0.

tip 10. Gia s¢  S=(ab] 1la tap nghiém cla bat  phuwong  trinh
2

5x+6x" +x" —x* 10g2x>(x —x)10g2x+5+5\/6+x—x2 . Khi d6 b—a bang

A.l. B. C.é. D. 2.

2 2
Loi giai

NSNS




Chgn A

D =(0;3].

L x>0 x>0
Piéu kién:

6+x—x'20 |2<x<3
5x+\/mlog2x>(x2 —x)log2x+5+5 6+x—x"
<:>5x+xm10g2x>x(x—1)log2x+5+5 6+x—x
& (x=1)(5-xlog, x)+6+x—x* (xlog, x—5)>0

< (5-xlog, x)(x—l— 6+x—x2)>0

5—-xlog, x>0 (1)
x=1-vV6+x—x>>0
5—-xlog,x<0 '
(a7)
i x—1-vV6+x—x*<0
[J Giai hé (I).
5-xlog, x>0(1)
x=1-6+x—x" >O(2)

Gidi (1) 5-xlog, x> 0.

Xéthamsd f(x)= x(é—log2 xj =xg(x) Vi x €(0;3]
x
1
x> xIn2
Lap bang bién thién

Ta co g'(x)z—i— <0Vxe(0;3].

X 0

g(.\‘) \ 5
;—log2 3~0,08

Vay f(x)= x(i—log2 x) >0Vx e(0;3].
x

Xét bat phuong trinh (2): V6+x-x> <x—1 < {

x>1
x<-1

5 5
Sqx>— ©x>—.
2 2

x>1

6+x—x° <(x—1)2

“|

2x*=3x-5>0

x>1




Viay nghi¢m ciia h¢ (1) 1a D = (%;3}.

Bai tip 11. C6 bao nhiéu gia tri nguyén thudc khoang (—9;9) cua tham s6 m dé bat phuong trinh
3logx < 210g(m x—x —(l—x)VI—x) c6 nghiém thuc?
A. 6. B. 7. C. 10. D. 11.
Loi giai
Chon B
O<x<l

. O<x<l1 O<x<l
bicu kién

& = 1- .
myx—x* —(l—x)\ll—x>0 m\/;—(l—x)>0 m>ﬂ>0
Bét phuong trinh d cho tuong duong

logx3£10g(m x—x2—(1—x)x/m)2
<:>x3£(m x—xz—(l—x)\/ﬂ)2
= xS(m x—x —(l—x)\/ﬁ)

xx+(1—x)\/m_ X Jrl—x

Ap dung bt ddng thirc o si ta co

(Uf%;+ 1—xj+(%ﬁ?+ xj22J;+2JT:;.

Vi vay m2Jx+1-x.
Khao sat ham s6 f'(x) =Jx ++/1-x trén (01) ta duge f(x) >\2~1,414.
Vay m c6 thé nhan duoc cac gia tri 2,3,4,5,6,7,8.

S m>






