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

BAT PHUONG TRINH LOGARIT CHUA THAM SO

Bai toan. Tim m dé bat phuong trinh f(x,m) >0 hoic f(x,m)<0 c6 nghiém trén & ?
PHUONG PHAP
Budc 1. Tach tham sb m ra khoi x va dua BPT vé dang A(m) < f(x) hodc A(m)= f(x).
Bude 2. Khao sat sy bién thién va dua vao bang bién thién xac dinh cac gia tri ciia tham s6 m
dé bat phuong trinh c6 nghiém.
Luu y: Cho hamsb y = f(x) x4c dinh va lién tyc trén & .
Trong trudng hop ton tai max f(x) va mi}l f(x) thi ta co:
e Bat phuong trinh A(m) < f(x) c6 nghiém trén ¥ < A(m) < max f(x).
e Bat phuong trinh A(m)> f(x) c6 nghiém trén ¥ < A(m) > min £ (x).
e Bit phuong trinh A(m) < f(x) nghiém ding Vx e ¥ < A(m) < miyn f(x).
e Bat phuong trinh A(m)> f(x) nghiém ding Vx € & < A(m) > max f(x).

Néu f(x)=ax* +bx+c (a # 0) thi
a>0
A<O
a<0
A<O
Caul. C6 bao nhiéu g4 tri nguyén cua tham s6 m dé bat phuong trinh

log, (7x* +7) > log, (mx* + 4x + m) nghiém dung v&i moi gié tri thyc ctia x ?

A. 7. B. 3. C. Vb sb. D. 4.

Loi giai

f(x)=0, Vxe]R@{

f(x)<0, VxeR@{

Chon B
mx*+4x+m>0,VxeR

Yéu ciu bai toan dugc théa man < 5 ,
Ix"+T72mx"+4x+m, VxeR

f(x):mx2+4x+m>0,VxeR (*)
g(x)=(7—m)x2—4x+7—m20, VxeR (**)

Tathdy m=0; m="7 khong thoa man diéu kién dé bai.
Vo1 m#=0va m=7.Khidotaco:

50 m>0
m
(*) < , S m<2 © m>2.()
AN=4-m"<0 9
m

m<’7
m<5 < m<5.(Q2)

T—m>0 {m<7
m=>9

%k %k
(++) = {A'=4—(7—m)2SO <~ —m* +14m—-45<0 < {

Tu(l)vaR)suyra 2<m<5.Do m e Z nén me{3;4;5}.
Cau2. Tim m dé bt phwong trinh log 2x—2(m +1)log, x—2 <0 cd nghiém x e (+/2;+).
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A. m e (0;+). B. me(—%;Oj. C. me(—%ﬁooj. D. m e (-x;0).
Loi giai

Chon C

Ta co log2 2x—2(m+1)log, x—2<0 < (1+log,x)" —2(m+1)log,x-2<0. (¥)

bit ¢ =log, x. Do xe(\/z;+oo):te(%;+ooj.

Khi d6 (*) trd thanh (1+7)° —2(m+1)r -2 <0

N %—lcn < f(1)=

|

<m (1).
v o A B ~ |1
Xét ham f(t):E_Z_t lién tyc trén 5;4-00 .

. 1 1 1 . 1 3
2,
3

Khi do6 (1) ding véi moi ¢ € (%;+oo] khi rlnin f(t) <m &S m>—=.

™ ;
C6 tt ca bao nhiéu gi tri nguyén thudc [—100; 100] ctia tham s6 mdé bat phuong trinh
log, o, (10g2 (3" + 1)) > log, , m nghiém ding véi moi x thudc khoang (—o0;0)?
A. 99. B. 98. C. 100. D. 101.

Loi giai

Chon C
log, (3" +1)>0

=m>0.

biéu kién:
m>0

Taco log,, (log2 (3" + 1)) > log, ,, m < log, (3" + 1) <m.

Xét ham sb f(x)=10g2(3" +1). Ta co f'(x):%>0VxeR.
+1).In
Suy ra ham s6 luén ddng bién trén tap xac dinh.
- —oD 0
f'(x) +
f(x) .

0

Duya vao bang bién thién ta c6 bat phuwong trinh nghiém ding véi moi x thudc (—oo;O) khi
m>1.
Do m nguyén va thudc doan [—100;100] nén m € {1;2;3; 4;..... ;100}.
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NHOM TOAN VDC&HSG THPT BAT PHUONG TRINH MU VA LOGARIT- VD_VDC

Cau 4. Co tat ca bao nhiéu gia tri nguyén duong cua tham sé m dé bat phuwong trinh
Jlogi2x—4 > m(log8 X - 1) c6 nghiém ding véi moi x thuge (16;+00)?
A. 2. B. 3. C. 1. D. 4.
Loi giai
Chon C

. x>0 x>0
bicu kién xac dinh:

2 < 2
log;2x-4>0 log; x+2log,x-32>0

x>0 1
O<x<—
= {logzle = 8.

log, x<-3 x=2

Taco : /log;2x—4 > m(loggx3 —1) =S \/log§x+2log2x—3 >m(log, x—1) (*).

Do x € (16;+) nén log, x >4=>log, x—1>0

log? x + 21 -3
@\/0g2x ngx S

Suy ra (*) log, x_1
2

m.

Dit t =log, x. Do x €(16;+0) nén ¢ (4;+0).

NE+2t-3
1

Bét phwong trinh (*) trg thanh
l‘ —

NE+2t-3

t—1
2-2¢

et SO ey

Suy raham s6 f (t) nghich bién trén khoang (4; +oo).

>m Vit e (4;+0).

Xétham f(1)= v6i t € (4;+0).

<0,V e (4+0).

Bang bién thién ctia ham f (t) nhu sau:

t 4 +0
f'(1) =
7O | ¥
3

1

Dya vao bang bién thién ta thy bat phwong trinh da cho nghiém dung v6i moi x thudc
(16;400) khi m<1.Do me N =m=1.

Cau 5. (6 tat ca bao nhiéu gia tri nguyén thudc (—10;10) ctia tham s6 m dé bat phuong trinh
3Jx +/x+4 <2m log, ;=2 c6nghiém?

A. 8. B. 5. C.6. D. 7.
Chon A

CHUYEN PE VDC&HSG 12 NAM 2021-2022 Trang 3



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

x>0

. x<4
Diéu kién x4c dinh: = 0<x<L4.
| ' 4—~J4—x =1

4—4-—x>0
Tathdy 0<x<4< 0<4-x<42<4-/4-x<4.Suyra 10g4_m2>0.
Khi d6 bat phwong trinh

3Jx +x+4 <2mlog, —2& >M
2.log4_m2

sSm>— (3\/;+ X+ )log2(4—\/E).
Xét ham f(x):5(3\/;+M).log2 (4—@) lién tuc trén [0;4].

Ta co

. 1 1
O e G B AR et P P
Suy raham s6 y = f(x) dong bién trén [O; 4].
X 0 4

f'(x) +

- / L

1

Pé bat phuong trinh di cho c¢6 nghiém thi m >1.
Do m nguyén va thudc khoang (—10;10) nén me {2;3;...;9} .

Vay c6 8 gia tri m nguyén cin tim 1a: m e {2;3;...;9} .
Cho bt phuong trinh log, (x2 +2x+ 2) +1>log, (x2 +6x+5+ m) . C6 bao nhiéu gia trj nguyén

ctia tham s& m dé bat phuong trinh trén c6 tap nghiém chira khoang (1;3) ?

A. 35. B. 33. C. 33. D. 36.
Loi gidi
Chon D
X +6x+5+m>0 m>—x2—6x—5
Bpt & = .
? log, [7(x2+2x+2)]>10g7 (¥*+6x+5+m) 62> +8x+9>m

Xét ham f(x) =—x*—6x—5 lién tuc trén doan [1;3] .
Ta co f’(x) =-2x-6<0,Vx e (1;3) = f(x) nghich bién trén doan [1;3]
:>n&g}xf(x)=f(l)=—l2.

Xét ham g(x) =6x" +8x+9 lién tuc trén doan [1;3] .
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Cau 8.

Tacd g'(x) =12x+8>0,Vx e (1;3) = g(x) déng bién trén khoang [1;3]

jr[rll;is?g(x)zg(l)zﬂ.
- "> ()

voimoi xe(1;3) . .

6x° +8x+9>m er%}g?g(x)

A A e, ., - . m>—x2—6x—5
Yéu cau bai toan duoc théa man khi
Khi dé tacé —12<m<23.Ma meZ nén me{-12;,-11;-10; ..;22;23} .
Vay ¢ tit ca 36 gia tri nguyén ciia m thoa man yéu cu bai toan.

Tim titt ca cac gia tri cua tham s m dé bit phuong trinh 4log; \/;—ZIOg1 x+m=>0 co

nghiém v&i moi x thudc khoang (O;l).

A.me 0;l . B. me —oo;l . C. me(-x;0]. D. l;+ooj.
4 4 4
Loi giai

biéukién: x>0.

Tac6 4log2/x —2log, x+m>0 < (log, x)* +log, x+m>0.

4

bit 1 =log, x, do x €(0;1) =1 €(—0;0).

Bét phuong trinh tr& thanh £* +t+m>0 < m> 1> —t.
Xétham f(t)=—1—t véi 1 €(—0;0).

Taco f'(t)=-2t-1, f’(t)=0<:>t=—%.

Bang bién thién cia ham f (t) =—* —t nhu sau:

1
4 —0 —5 0
f'(2) + 0 -
f(t) / % \ .

Duya vao bang bién thién ta thdy ycbt dugc thoa man <> m >

1
1
C6 bao nhiéu sé nguyén m sao cho bit phwong trinh In5 +ln()c2 + 1) > ln(mx2 +4x+m) co tap
nghiémla R ?
Al B.2. C.3. D. 4.
Loi giai
Tathiy x> +1>0, VxeR.

Ta cod 1n5+ln(x2 +1) Zln(mx2 +4x+m)<:>ln(5x2 +5) Zln(mx2 +4x+m)
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Cau 10.

5x% +5>mx” +4x+m 5x2+5—4x2m(x2+1) Mm="3 /(%)
PN PN x“+1
2 2
mx-+4x+m>0 m(x +1)>—4x m>— 4x =g(x)
2
x“+1
Ham s6 f'(x) c6 bang bién thién nhu sau:
x |—oo -1 1 +oco
£/ (x) S B = 0 <&
7
& 5 o \.3/ )
Ham sd g(x) ¢6 bang bién thién nhu sau:
T |—o0 —1 1 +o0

f'(x) + 0 - 0 +
f 0/2\_2/0

Tir bang bién thién suy ra bat phuong trinh ¢ tap nghiém 1a R khi 2<m <3.

Vay c6 1 gia tri nguyén cia m théa min yéu ciu bai toan.

S6 gia tri nguyén cua m dé bat phuong trinh 1+ log, (x2 +1) > log, (mx2 +2x+m) c6 nghiém

dtng v6éi moi sb thuc x 1a

A. 1. B. 2. C. 4. D. 6.
Loi giai

Chon A

Diéu kién xac dinh: mx?+2x+m >0.

Ta co: 1+log, (x2 +1) > log, (mx2 + 2x+m) < log, 3()c2 +1) > log, (mx2 +2x+ m)

= 3(x2 +1)2mx2 +2x+m < (3—111)x2 -2x+3-m=0.

Tathdy m=0; m=3 khong thoéa min diéu kién dé bai.

Véi m#0va m#3. Khido:

mx’ +2x+m>0VxeR

Dé bat phuong trinh nghiém dung véi moi x € R thi s
(3—m)x -2x+3-m20VxeR

m>0 m>0
3-m>0 m<3

) & Sl<m<2.
1-m~ <0 m<-1;m>1

1—(3—m)230 m<2;m=4
Ma meZ nén m=2.
Goi S latap hop tat ca céc gia tri nguyén ctia tham sb m thudc (—2021 ; 2021) sao cho bét
phuong trinh 1+ log, (x3 +x° =3x+ m) > log, (3x2 + 1) nghiém dung véi moi x trén doan [0;3]

. Tinh s6 phan tir caa tap hop S .

A. 2020. B. 2018. C. 2022. D. 4040.
Loi giai

Chon B
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Tathdy 3x*+1>0, VxeR.

Ta c6: 1+log3(x3 +x° —3x+m) > log3(3x2 +1); Vx €[0;3]

& log, (3x” +3x7 =9x +3m) > log, (3x° +1); Vx €[0;3]

<32 +3x7 =9x+3m 2 3x” +1; Vx €[0;3] & 3m = -3x° +9x +1; Vx €[0;3].

Xét ham sé: f(x) =-3x +9x+1 trén [0;3].

=1€(0;3
Ta co: f’(x)=_9x2+9, f’(x)zo <:>|:xx:_1€€((6’3))
Bang bién thién:
x 0 1
f'(x) = W

3
0
7
f(x) / \
7

Tir bang bién thién ta c6: 3m>7 < m> 3
Ma meZ va me(-2021;2021) nén m € {3;4;...;2020} .

Ciau 11. Goi S 1a tap hop tat ca cac gia tri nguyén ciia tham s m thudc (—2021;2021) sao cho bat
phuong trinh 3log’ 2x —12log, x —1—m > 0 nghiém ding véi moi X trén khoang (\/5;+oo) . Tinh

sO phan tir ctia tap hop S .

A. 2018. B. 2020. C. 2022. D. 4040.
Loi gii

Chon B

Ta c6: 3log; 2x—12log, x—1-m >0 < 3(log} x+ 2log, x+1)-12log, x~1-m 2 0

< 3log; x—6log, x+2-m>0 (*).

biat: log, x=t¢, voi xe(\/i;+oo):>te(%;+ooj.

Khi d6 bit phuong trinh (*) trd thanh 3> =61 +2-m >0 < m <3t> =61 +2.
Xét ham s6 f(t)=3t2—6t+2,Wee;+ooj.

Taco: f'(t)=61-6; ['(t)=0=6t—6=0<1=1.

Bang bién thién:

;
f'(t) ] = 8 5
%
7(1)
# /

Tir bang bién thién ta thiy m < —1.
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Cau 12.

Cau 13.

Cau 14.

Ma meZ va me(—2021;2021) nén me {—2020;—2019;...;—1} .
Tim tat ca cac gia tri thuc clia tham sb m dé bat phuong trinh log,(5" —1).log, (2.5 =2) > m
c6 nghiém x>1.
A. meR. B. m>6. C. m=>6. D. m<6.
Loi giai
Chon A
Véi x>1thi 55 -1>0;2.5-2>0.
Taco log, (5" —1).1og,(2.5" =2)>2m
< log,(5" —1).1og,(2.5"-2)2m
& log, (5" =1).[1+log,(5" =) |>m.
bat ¢ =log, (SX —1) dox>1=t¢ e[2;+oo).
BPT trg thanh: t(1+)>m <2 +t>m.
Pit f(t)=t+t tacod f'(t)=2¢t+1>0 voi Vte (2;+oo) nén ham sd y= f(t) dong bién va
lién tyc trén [2;+00). Suy ra f'(¢) €[6;+0) khi ¢ €[2;+0).
Do d6 dé dé bat phuong trinh log,(5* —1).log,(2.5" =2) >m c6 nghiém théa mian x>1 thi
meR
Tong tit ca cac gia tri nguyén cia tham sb m sao cho khoang (2;3) thudc tap nghiém cua bt
phuong trinh log; (x2 +1) > log, (x2 +4x+ m)—l 1a
A. —13. B. -12. C. 12. D. 13.
Loi giai
Chon D.
m>—x>—4x= f(x)

m < 4x’ —4x+5=g(x)'

x +1>

) X +4x+m
Taco (1) < {

x*+4x+m>0
mZ]\{cBZ]xf(x)z—IZ

[2:
< Mi =
m_]%z{lﬂzg(x) 13

H¢ trén thoa man Vxe(2;3) & <& -12<m<13.
C6 bao nhiéu s nguyén duong m trong doan [—2018 ;2018} sao cho bat phuong trinh

logx

(10x)nHT >1010 ding véi moi x e (1;100) ?

A.2022. B. 2021. C. 2020. D.2018.
Loi giai

Elo
10

Chon D.
Piéu kién x> 0.

m-*—loﬂ EO x
Taco (10x)" 0 100" @(mﬂcﬁ)x}(logxﬂ)Z%logx

= (logx+10m)(10gx+1)—1110gx >0 10711(10gx+1)+10g2 x—-10logx >0.
Vi xe(l;lOO) nén 10gxe(0;2).
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Cau 15.

Cau 16.

10log x —log” x

Do d6 10m(log x +1)+log’ x—10logx 2 0 <> 10m >
logx+1

bit t =logx, t(0;2).

; 10t —t* .
Xéthamso f(t)= lién tuc trén doan | 0;2 | .
. 10 -2t —¢* \ £ A A A .
Taco f (t):ﬁ>0, ‘v’te(O;Z):> Ham s6 f(t) dong bién trén [0,2].
t+1

Suy ra max /() = f(2) _16

[0:2] 3

_ 2
Dé bat phuong trinh 10m > 10logx—log x dang v6i moi xe(l;lOO) thi 10mZE<:>m2§.
logx+1 3 15

Do dé m e [% ;2018} hay ¢6 2018 sé théa man.

Tim tat ca cac gia tri thuc cia tham s6 mdé bat phwong trinh log, (x—l) > log, (x3 +x— m)
2 2

c6 nghiém.

A.m<2. B. meR.

C.m<2. D. Khéng ton tai m.
Loi giai

Chon B

s x>1

bi€u kién | | .

X +x—m>0

BétPhuongtrinhdﬁcho<:>log1(x—1)>log1(x3+x—m)<:>x—1<x3+x—m<:)x3+1>m.
2 2

bat f(x)=x3+1,tac() f'(x):3x2,f’(x)zO(z)szQ’(lH—oo).

Bang bién thién

£(x) -
+x
F | R

Dua vao bang bién thién ta thdy yéu cau bai toan dugc thoa min < m eR.

Co6 tit ca bao nhidu gia tri cia tham sé6 m d& bat phuong trinh

log, (x2 +mx+m+ 2) > log, (xz + 2) nghiém ding véi moi x e R?

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

Chon D

Tathdy x*+2>0VxeR.

Do d6 bat phuong trinh

logz(xz+mx+m+2)210g2(x2+2)<:>x2+mx+m+22x2+2<:>mx+m20.
Bét phuong trinh log, (x2 +mx+m +2) > log, (x2 +2) nghiém dung véi moi x € R khi va chi

khi mx+m=>0VxeR<m=0.
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Cau 16.

Cau 18.

Cé tat ca bao nhiéu gid tri nguyén cua me[—2021;2022] dé bat phuong trinh

log§ 3x+ Jlogg x+1+2log, x—2m—2<0 c6 nghiém véi moi x thudc doan [1; 3J§} ?
3
A. 2021. B. 2022. C. 4043. D. 4042.
Loi giai
Chon A
Pidu kién x > 0. Tacé log?3x++/log2 x+1+2log, x—2m—2<0

3
& (1+1og, x)" +4flog? x+1-2log, x—2m -2 <0
& (log, x)* +4flog x+1-2m—~1<0.

Dat t:\/mZI,taduqcbétphuongtrinh P +t-2m-2<0s 7 +1<2m+2 (*).
Ta ¢ xe[l; 345} o 0<log,x<3 jlﬁt:\/mSZ:te[l;Z].

Xétham f(¢)=1>+1,v6i t€[l;2]. Taco f'(¢)=2t+1>0, Vi e(1;2).

Suy ra ham s6 f (t) 13 ham dong bién va lién tuc trén doan [1; 2].

Tathdy f(1)=2 va f(2)=6.

Bét phuong trinh f(¢) < 2m+2 c6 nghiém véi Vi e[1; 2]

= f(2)£2m+2<:>6£2m+2<:>m22.

Do meZ, me[-2021;2022] nén me{2,...,2022} . Vay c6 2021 gia trj nguyén cta m thoa
man yéu cau bai toan.

Cho ham s6 f(x) =(2—\/§)2x —(7+4\/§)X +ln(m—x). Tim céc gi4 tri ciia tham s& m
dé bat phuong trinh f(3—2|x—m|)+f(x2 —2x—2) <0 nghiém dung véi moi gia tri x e R.

3
—. C.mSl. D.me®.
2 2

Loi gisi

<m<

A. mZ%. B.

N | =

Chon D
Tacod Vx> +1>x=+x"+1—x>0 nén tap xac dinh cia ham sé dd chola D=R.

Véi VxeRotaco f(x)=(24+3) " ~(2++3) ~n(w+ P +1)
:f(-x)=(2+ﬁ)2”—(2+ﬁ)‘2”+1n(m+x)

:_[(%ﬁ)2x_(2+ﬁ)zx_m(ﬁm)}:_f(x)
= f(x) 1a ham sO 1é.

Laico f'(x)=-2.(2++3) " In(2443)-2(2443)" ln(2+\/§)—\/21_1 <0.VxeR

= Ham s f (x) nghich bién trén R .
Taco f(3=2fx—m|)+f (¥ -2x-2)<0 f(x¥ —2x-2) < f(2|x—m|-3)
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Cau 19.

Cau 20.

2m>—x* +4x—1

<:>x2—2x—222|x—m|—3<:>2|x—m|£x2—2x+1 & ,VxeR.
2m < x*+1
mz—
Do mﬂgx(—x2 +4x-1)=3, mﬂgn(x2 +1)=1 nén tacod 2
m<—
2

Viay khong c6 gia tri nao ctia tham s6 m thoa man yéu cau bai toan.
Bict rang a la s0 thuc duong sao cho bat phuong trinh log,, - (3x + ax) +log = N6 +9" >0
nghiém dung véi moi x € R. Ménh dé nio sau day ding?
A. ae(12;14]. B. ae(10;12]. C. ae(l4;l6]. D. ae(16;18].
Loi giai

Chon D
Tacd log, (3" +a")+log V6" +9" 20 & log, (3" +a")2log, ;(67+9")

&3 +a"26"+9 < a" -18"26"+9"-3" 18"

©a -18"23"(2°-1)-9"(2"-1) = a* 18" 2 =37 (2" 1) (3 -1) (*¥).
Ta thdy (2 -1)(3"~1)20,vxe R = -3"(2"-1)(3"-1)<0,VxeR.
Do d6, (*) ding véi moimoi xeR < a"-18">0,VxeR @[%) >L,VxeR
@%:1©a=18e(16;18].
Cho ham s f(X)IIOg(X—1+\/x2 —2x+2). C6 bao nhiéu gia tri nguyén cia tham sb m
thudc [—10;10] dé bat phuong trinh f(2|x—m|) +f(—x2 +4x— 6) >0 nghiém ding véi moi x
thuoc (—1;1) ?
A. 8. B. 4. C.11. D. 3.

Loi giai
Chon A

Ta cod x—1+\/x2—2x+2=x—1+\/(x—1)2+1>x—1+|x—1|20,VxeR
Ham s f(x)zlog(x—l+\/x2—2x+2) xé4c dinh trén R .

Ta c6 f(2—x):log(1—x+ (1x)2+1j—log£\/(x1)21+1+x1}—f(x)

x—1
(x—1)2+1 ~ 1
x—1+ (x—1)2+ljln10 ( (x—1)2+1)1n10

1+

>0,Vxe R =ham sb f(x) dong

f'(x)=
(

bién trén R .
Taco: f(2x—m|)+f(—x*+4x—6)>0< f(2)x—m|)>—f(-x"+4x-6)
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Cau 21.

<:>f(2|x—m|)>f(x2_4x+8)<:>2|x_m|>x2_4x+8
2x—2m>x*—4x+8 2m<—x>+6x—8

f— P

2x—2m<—x"+4x-8 2m > x> —2x+8

Xét cac ham sb u(x) =—x"+6x—8 va v(x) =x"—2x+8 trén (—l;l) ta c6 bang bién thién

x =1 1
=3
2 x) /
=15
11
v | T
-

Dya vao BBT ta thiy dé bat phuong trinh da cho nghiém dang véi moi x thudc (—1;1) thi

m< —E
.Do m nguyénva me [—10;10] nén c¢6 8 gia tri m théa min yéu ciu bai toan.
mz—
2
2
\ X X H+x+l , £ X 1.4 .
Cho ham so f (x) = V1 Tim tat ca cac gia tri thyc cua tham s6 m dé bat phuong trinh
X"+

2/ (46 +log,| f(x)+ 4 >m c6 nghiém x & (0;+00).
S (x)
1
A.mﬁg. B. m<—. gm<2 D.mSl.
8 2 8 2
Loi gidi

Chon C

2
Xétham sd f(x)= %x;—l trén khoang (0;+).

x*+

Tacé f'(x)——_xz-’_1 ; f1(x)=0e X" +1=0< =1
_(x2+1)2 ’ B a x=—1€(0;+oo)
Bang bién thién
x 0 +ao
S'(x) N

Wl o

:
£ () T
1

Duya vao BBT ta thdy 1< f(x) S%,Vx € (0;+x).

\1

Xét ham s6 g(x)= 2/ 010 log, (f(x)+%} trén (0;+o0)
x

Do f(x)>1 nénhamsb g(x) xéc dinh trén khodng (0;+0).

Trang 12
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Cau 22.

4
/7 (%)

4
f(x)+f(x)Jln5

1—

Taco ¢/(x)='(x).[2/ (1) 42" 2 1/(2 (

N gt ()4 s (x f(x)+2
=g'(x)=f (x)[f(x)—2][2.2 (-4 )'1n2+(f3(x)+4f(x))ln5]'

Do 1<f(x)£% nén g'(x)=0< f'(x)=0=x=1

Ta c6 bang bién thién

x 0 1 +ao
g’[x:| o 0 +
9 9
g(x) -
-5 13
2 * +log, =

Duya vao BBT ta thdy dé bat phuong trinh di cho c¢6 nghiém x € (0; +oo) thi m < % .

Cho cac bat phuong trinh  log,v/x* —dx+m +2\/10g4 (x2 —4x+m) <8 (1) va
N3—x++4x—-120 (2) C6 tat ca bao nhiéu gia tri nguyén ctia m théoa man moi nghiém cua

bat phuong trinh (2) déu 1a nghiém cua bat phuong trinh (1) .

A. 254. B. 255. C. 256. D. 257.
Loi giai

Chon B

3—-x20

=1<x<L3.
x—120

Bét phuong trinh (2) = {

Suy ra tap nghiém cta bat phuong trinh (2) la: §= [1;3] .

Do d6 moi nghiém ctia bat phuong trinh (2) déu 1a nghiém cta bat phuong trinh (1) khi va chi
khi bét phuong trinh (1) c6 nghiém dung véi moi x € [1;3] .

x'—4x+m>0

5 o x’—4x+m>21 < m>—-x*+4x+1 thoa min Vxe[l;3].
log, (x —4x+m)20

Diéu kién: {
. , 7. 2
Khi d6 mZn[}g]xf(x) voi f(x)=—x"+4x+1.

Xét ham s f(x)z—x2 +4x+1 trén doan [1;3]
fl(x)=-"2x+4=0x=2.

Bang bién thién:
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Cau 23.

% 25 1 7
@ RS
e
f(x) / ...............

Duya vao bang bién thién ta c6 m > n[}%]xf(x) <Sm=5.(3)
Tacé log,vx* —4x+m +2\/log4 (x2 —4x+m) <8

<:>%log2 (x2 —4x+m)+2\/%log2 (x2 —4x+m) <8.

. 1
Pat t=\/§10g2 (x2 —4x+m) ,t20.
Bit phuong trinh tro thanh: * +2/-8<0 <t e[—4;2] =1 €[0;2].
Véi r<2 tacd llogz(xz—4x+m)s4 © m<—x’+4x+256 voi moi x e[1;3].
2
:er%};g?g(x) voi g(x):—x2+4x+256.
Xétham sé g(x)=—x"+4x+256 v6i x[1;3].

g'(x)=—2x+4=0<:>x=2.

Bang bién thién:

259

Duya vao bang bién thién: m < r[r1113? g(x)em=<259.(4)
Tur (3), (4) tacé me[5;259] théa man yéu cau bai toan.
Vay c6 tat ca 255 gia tri nguyén ctia m thoa man moi nghiém ciia bat phuong trinh (2) déu la
nghiém ciia bat phuong trinh (1) .
Cho bét phuong trinh 2("+2)2.log2 (x2 +4x+ 6) > 4h log, (2|x - m| + 2) v6i m 1a tham s6 thuc.
Biét rang tap hop tat ca cac gia tri nguyén cia m dé bat phuong trinh c6 nghiém ding véi moi
x€[0;2] 1a doan [a;b]. Khi d6 a” +b* bang:
A. 4. B. 8. C. 16. D. 0.
Loi giai
Diéu kién: xeR.
Taco 27 log, (x> +4x+6) >4 " log, (2|x—m|+2)
&2 log, [ (x+2)" 222" " log, (2|x—m|+2) (1)

Xétham s6 y=2"log, (¢+2) véi t20.
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Ham sé y=2'.log, (¢+2) x4c dinh va lién tuc trén [0;+o0).

t

Ta co y'=2t.10g2(t+2).h12+(t+§w>0, Yt>0.

Vay ham s6 y=2"log, (¢+2) dong bién trén [0;+).
Khi 4o (1) < /((x+2)" )2 £ (2x =) & (x+2)" = 2[x—m|
o —(x+2) <2(x—m)<(x+2)

< -2<m<2.
2m>—x*-2x—4 2m

IV

: 2
2m< x> +6x+4 ZmSI[mr]l(x +6x+4) 2m<4
& € [0;2] & <
( X’ —2x— 4) 2m=>—-4
[ ]
Vay tap hop tit ca cac gia tri nguyén ciia m dé bat phuong trinh ¢6 nghiém ding v&i moi
xe[O;Z] la doan [—2;2] =a=-2b=2=ad"+b" =8.
Ciu 24. Cho a,b 1a cic s6 nguyén duong nho hon 2022 . Biét rang véi mdi gia tri ciia b ludn co it nhat
1000 gia trj cita @ thoa man (2" =2").log,,, b >4’ ~1.Sb gia tri b la
A. 1021. B. 1022. C. 1020. D. 1023.
Loi giai
Chon A
Pt c=a+1,c>2, khido (2"” -2").log,,\b >4" -1 (2°~2).log, b >2" -2 (1).
+) b =1, khong thoa man (1) .
22 .D )
log,c 4
®) ¢ =2, khong thoa man (2) .

H)b=2=

2°-2" ,f’(c)=2 (c.In2.Inc—1)+c2.In2.Inc+2 0

e) Vc>3,ham
) ve fle)= log, c c.ln2(logcc)2

Suy ra f(c)zf(3)>%5,‘7c23:>2Sa£2021.Do d6 b =2 thoa man.

.(3).

2c _ 2—0 2b _ 2—b
>
Inc Inb
20 =27

log, t

+) b3, (1)

Hamsé f(¢)= ddng bién véimoi £ >3 va ¢ =2 khong théa man (3) nén ¢ >3.

b=3

Do dé (3) < c>b,(b23)=3<bh<a<202l= =3<bh<1022.
2021—-b+121000

Vay 2<5<1022.

Ciu 25. C6 bao nhiéu s nguyén m e [—2022; 2022] sao cho thoa man bat

phuong trinh ln—x+l lrl—x+E ,Vx>0,x#17?
x+1 x x-1 x
A.2. B. 1. C. Vo sd. D. 0.
Loi giai
Chgn C
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Inx

BAt phwong trinh di cho tuong duong vé6i ———>m—1, Vx>0,x=1. (1)

—2xInx

Xétham so f(x)=— 1 ,x>0,x=1.
X

x -1
) 5 2| Inx——;
2A(x"+)Inx—x"+1] x +1

Tacod f'(x)= = .
S 1) (x* =1)° (x> +1)(x* =1)°
2_
Xét ham s g(x)zlnx—x2 1,x>0.
x +1
Lo (x2_1)2 '
Taco g(x)zm>0,Vx>0,x;t1;g(x):0<:>x:l.
x(x

Suyra g(x)<g(1)=0 khi x<1va g(x)>g(1)=0 khi x>1.
Do d6 ta c6 bang bién thién

i 0 1 +oc
| - +
0 0
(@) \ /
—1]—1

Tl bang bién thién suyra (1) & m—-1<-1< m<0.
Vay ¢6 v6 s6 gia tri nguyén ctia tham s m thoa man.
Cau26. Hoi c6 tit ca bao nhiéu gid tri thuyc cia tham s mdé bat phuong trinh

x2+2e”—mx—ln(x2+e)—120 ding véi Vxe R ?

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

Chon A

Bat phuong trinh da cho tuong duong voi:

f(x)=x+2¢" —mx—ln(x2 +e)—1 > 0. Nhan thdy nhanh rang: f(0)=0

f(x)Zf(O)zO VxeR

f(O)zO
2x

X +e

Suy ra ham sd trén thoa méin { — ham s dat cuc tiéu tai x=0

Xét f'(x)=2x+2e" —m— o f1(0)=2-m=0m=2

Thir lai voi m =2thi f(x)=x"+2e"~2x—In(x’ +e)-1
2x

X +e

= f'(x)=2x+2¢" -2~ =2x[1+ )+2(ex—1)=0<:>x=0

X’ +e
Pén day ta nhan thay f(x) > f(O) =0nén suy ra m =2 thdéa nén c6 ding 1 gia tri m

Cau27. Hoi c6 tit ca bao nhiéu gid tri thuyc cia tham s mdé bat phuong trinh

(m2 —4m+ 4)log2 (x2 —2mx+m’ + 1)+ m’ log, (xz +1) < 0c¢6 nghiém thyc x ?

Al B. 2. C.3. D. 6.
Loi giai
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Cau 28.

Bét phuong trinh di cho tuong duong véi:
< (m- 2)2 log, ((x - m)2 +1) +m’ log, (x2 + 1) <0

%r—/
>0 >0 >0

Ta nhén thiy: (m - 2)2 log2 ( x-— m )+ m log3 x’ +1 > 0 nén suy ra bat phuong trinh trén

chi c6 nghiém khi xay ra ddu bang, tirc 1a:

(m—2) log, ((x—m)2 +1)+m2 log, (x2 +1) =0 @{

(m=2)"=0 (m=2Y =0 [[m=2
logz((x—m)erl):O (x—m) =0 [x=m
=i =L & &
[m?=0 m*=0 [sz
10g3(x2+1):0 | x=0 x=0

Suy ra c6 2 gia tri thuc m théa man bai toan

(m-2) log, ((x —m) + 1) =0

m’ log, (x2 +1)

Goi Sl1a tap chia tat ca cac gia tri nguyén cia tham sb6 mdé bit phuong trinh

In ‘x2 —4x+ 3‘ <logm c6 diing 3 nghiém nguyén, vay tong phan tir cia S la

A. 108. B.5. C.Vb sb
Loi giai
Chon B
Bét phuong trinh di cho tuong duong véi:
ln‘x2 —4x+3‘ <logm & f(x)= ln‘x2 —4x+3‘ <logm

Xét ham s6 f (x)=In|x* -

;x2—4x+3:o@{x:
X =

lxig]lf(x) = lxigll(ln‘x2 —4x+3‘) =1In(0)=+o0

Tac6: {lim £ (x) = lim(In|’ —4x+3[) =In (0) = +e0

' _\x2—4x+3\'_(zx—4)(x2—4x+3)
f(x)= ‘x2—4x+3‘ = ‘x2—4x+3‘2

Tir d6 ta co bang bién thién nhu sau:

=0 x=

2

. 89.
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T —oco0o—1 0 1 2 3 4 +oo
f'(z) + 0 —
()

o e B e | N
-+

/
N
/

"/ _y=log(m)

/

—Oo0| |00 —OoQ (| —00

Nhan thay ngay 3 nghiém nguyén thoa man bai toan d6 1a: x =0;2;4. Luu y rang hai nghiém
nguyén x =1;x =3 bi vi pham diéu kién nén khong dugc tinh
Suy ra f(4) <logm< f(S) & In3<logm<In8—2£513<m <120
Nhu vay co tit cd 120—13+1=108 gi4 tri nguyén m thoa man bai toan.
Cau 29. Co tat ca bao nhiéu b sd nguyén (a;b; c;d) Vol a,b,c,d e [—3;3] thoa
man diéu kién bat phuong trinh In(x+1)+ x_22 —%3 <ax* +bx’ +cx’ +dx nghiém ding véi

Vxe (—1;+oo)?

A. 43 B. 71 C. 37 D. 47
Loi giai

Chon B

2 3
Ta dé y rang 2 d6 thi f(x)zln(x+1)+%—x? va g(x)=ax4+bx3+cx2+dx cung di qua
gdc toa do. Do d6 ta xét tiép tuyén tai goc toa dd cia y = f(x). Tacod f'(0)=1/(0)=0 nén
tié'p,
tuyénla y=ux.

2 3

TABLE taco 1n(x+1)+x?—x?—x <0 Vxe(-l+w).
N x2 x3 , ,

Do vay do thi f (x) = 1n(x+1)+?—? ludén dimg dudi duong thang y = x va tiép xuc nhau
tai O.
Xét phuong trinh hoanh do giao diém ax* +bx’ +cx” + (d —l)x =0 c6 nghiém kép x=0 nén

d=1].
D6 thi g(x) = ax* +bx’ +cx® +dx ludén dung trén dudng thiang y=x va tiép xic nhau tai O
thi diéu kién can va di la ax’ +bx+c20 Vxe(-1L+0) dodd a>0.

a=0 a=0

Trwong hop 1: <9b>0 .C6 10 bo:
ghop {bx+cZOVxe(—1;+oo) i
-b+c>20

Z
A
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a b c a b c
2,3
3
5
_2 4
Traomg hop 2: 1% 0 Co tht ¢4 60 bo
ruoeon . Lo tat ca 0.
ghep b* <4ac ’
a b c a b c a b c
1 0 0.1.2.3 5 0 0,1,2,3 3 0 0,1,2.3
1 +1 L3 2 +1 12,3 3 +1 1.2
1 12 12,3 2 2 123 3 +2 1,2,3
1 +3 3 2 +3 2,3 3 +3 1,23
2,
1
2 1 0 1 2 3

a>0 . .
Truwong hop 3: {bz khi d6 a(x—x,)(x—x,)>0Vxe(-1;+0) khi x, <x, <-I.
> 4ac

. xl+x2=—é<—2 b>2a b>2a
Do d6 a S3ce b & .
———+120 a+c=b
(x1+1)(x2+1)20 a a
a=1
C6 duy nhét 1 bo théa man {b=3.
c=2
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Két ludn: Co tat ca 71 bo sd can tim.
Cau 30. Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé.
y

Voi didu kién nao cla tham 50 m thi bat phuong trinh
1 x* 28 A o .
(W—lj.logzm (f(x)—EJr?] <0 nghiém ding véi moi x € [—4,5)?
A. m<-10. B. m<-10. C. m>10. D. m>10.
Loi giai
Chgn A
—4< f(x)<4,Vxe[-4;5) )
Ta cé: | 27 2 28 28 :>f(x)+[—x—+§j>Z,Vxe[—4;5).
—<——+—S—,‘v’xe[—4;5) 125 5 5
5 125 5 5
x* 28
= 10g,;0 (f(x)—E+?] >0,Vx e[-4;5) (%)
1 x> 28
AY % Ko - o . A
Tu (*) ta co: (20205f.(x)2m 1j.log2019 (f(x) T ]<O,‘v’xe[ 4;5)
1 1
@W—l <0,Vxe[—4,5) Qw<l,v}€€[—4,5)

©5f(x)—2m>0,‘v’xe[—4;5) <:>f(x)>2?m,‘v’xe[—4;5) ©§m<—4<:>m<—10.
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