NHOM TOAN VDC&HSG THPT MU - LOGARIT- VD_VDC

PHUONG TRINH LOGARIT CHUA THAM SO

PHUONG PHAP
Timm dé f (x, m) =0 c6 nghiém (hodc co k nghiém) trén D trong phwong trinh logarit chira tham s6:

4 Budc 1. Tach m ra khoi bién sb va dua vé dang f(x)=A4(m).

4 Budéc 2. Khao sat sy bién thién cia ham s6 £ (x) trén D.

+ Budéc 3. Dya vao bang bién thién dé xé4c dinh gid tri cia tham s6 m d¢ duong thang y = A(m)
ndm ngang cat d6 thi ham sé y = £ (x) .

4 Buéc 4. Kétluan cdc gid tri can tim cia m d€ phuong trinh £ (x)= 4 (m) c6 nghiém (hodc c6
k nghiém) trén D.

@ Luuy
4 Néuhams6 y=f(x) c6 gid tri 16n nhat va gid tri nho nhat trén D thi gid tri 4(m) cn tim 1
i ba man: mi < <
nhitng m théa man: rglll)lf(x) <A(m)< nxlee})xf(x) .

4 Néu bai toan yéu ciu tim tham sé dé phuong trinh ¢6 k nghiém phan biét, ta chi can dua vao bang
bién thién d¢ xac dinh sao cho dudng thang y = 4(m) nim ngang cét d6 thi ham s6 y = f'(x)
tai k diém phén biét.

4+ Luu y quan trong:

Céc budc giai phuong trinh logarit ¢ tham s6 can chu y:
[ Bude 1. Pat diéu kién (diéu kién dai s6 + diéu kién loga):

PK {0<a¢1 _ |log, [f(x)] B—Ii?f(x)>0
log, b——— va mii & )
b= log,[ /()] 2= f(x)#0

mi chan
[J Budc 2. Dung céac cong thirc va bién d6i dua vé cac phuong trinh co béan roi giai.
[ Budce 3. So voi dicu kién va két ludn gia tri tham so can tim.

Caul. Choham sé 3log, [?_x2 —(2m+3)x+1—2m]+log] (x2 —x+1—6m) =0. Sb céac gia tri nguyén
2

clia m dé phuong trinh di cho c6 hai nghi¢m phan biét x,,x, thoa min |xl - x2| <15 la:

A.m<_713. B.m<#- C. _;3<m<2_2\/§.D.m< 3

Loi gidi

Chon C
Ta c6: 3log,[ 2x* —(2m+3)x+1-2m |+log, (x* =x+1-6m)=0

2

< log, [2)62 —(2m+3)x+1—2m] =log, (x2 —x+1—6m)

X —x+l-6m>0
2x° =(2m+3)x+1-2m=x"—x+1-6m
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XX —x+1-6m>0 (*)
x=2m

{xz—x+l—6m>0
x=2

g xz—(2m+2)x+4m=0 (1) d {

Phuong trinh da cho c6 hai nghi¢m phan bi¢t khi va chi khi phuong trinh (1) c¢6 hai nghi¢m

4m* = 2m+1—-6m>0
{4m2—8m+1>0 e 2-3

phan biét théa man (*) < {2° -2+1-6m>0 < &
3—6m>0 2
2m#2
a1k 2 2 -13 17
Theo gia thict |x, —x,| <15 < (2m—2)" <225 < 4m —8m—221<0<:>7<m<7.

Do d6 _713<m<&.

Cho phuong trinh log, x* —log, (5x—1)+log, m=0 (m la tham sb thyc). Cé tat cd bao nhiéu

gi4 tri nguyén ctia m dé phuong trinh d4 cho c6 nghiém?

A. m<0. B. m<5. C.0<m<5. D.mﬁ—%.
Loi giai
Chon C
1
Pidu kién: {" 5 .
m>0

Xét phuong trinh: log, x* —log, (5x—1)=—log, m (1).

(1) = log, x—log, (5x—1)=—log, m <:>10g25x—_1:10g2m<:> Sx !
x

Xét f(x)zS—% trén khoang (%;+ooj.

X400 X400 X

Co f'(x):%>0, VXE(%;-‘FOOJ va lim f(x)= lim (5—lj:5.

Ta c6 bang bién thién cua ham so £ (x):

L | =

f(x) +

e /
0

Phuong trinh (1) c6 nghi¢ém khi va chi phuong trinh (2) c6 nghiém x > %

Tur bang bién thién suy ra phuong trinh (1) c6 nghiém khi va chi khi 0<m <5.

Trang 2
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r y 5 2
Cau 3. Tim tat ca cac gid tri nguyén cta tham s6 thuc m dé phuong trinh 4(10g3 Jx ) —log, x+m=0
3

¢6 hai nghiém phan biét thudc khoang (0;1).

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

Chon A

Ta co:

4(log3 \/;)2 —loglirm=0<:>(210g3 \/;)2+10g3x+m=0<:>(10g3 x)2 +log, x =—m (1)
3

bat ¢ =log; x v6i ¢ €(—0;0).
(e r+t=-m.

Xét f(t)=1+1.
f(r)=2t+1
f'(t):0<:>t:—%

Bang bién thién

< 1a NSO | 1
Dua vao bang bién thién ~2 <-m<0<=0<m<—.
Vay khong c6 gia tri nguyén m nao thoéa min yéu ciu bai toan.

Ciu4. Tim céc gia trj thuc ctia tham sb m dé phuong trinh log? x—3log, x+2m—7 =0 c6 hai nghiém

thuc x,,x, thda man (x, +3)(x, +3)=72.

A.m=—. B. m=3. Q.ng. D. m=
Loi giai

Chon C

Tap xac dinh: D = (0;+0).

Dat ¢ =log, x. Phuong trinh da cho trd thanh #* —3¢+2m—7=0 (*).

Dé phuong trinh dé cho ¢6 hai nghiém thi phuong trinh (*) c6 hai nghiém

S A=(-3)-4(2m-7)20=m s%.

t,+t,=3

Goi ¢,,t, 1a hai nghiém cta phuong trinh (*), ta cd .
Core . phons *) {tlt2=2m—7
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Cau 6.

t, =log. x x, =3"
Giésfr{l &4 )N .
t, =log, x, x, =3"

Theo dé bai ta c6 (x,+3)(x, +3) =72 (3" +3)(3" +3) =72
<31 43314332 =63 3" +3° =12

t =1

t, =1 t,=2
L .
t1=2 t1:2
f,=1

Mit khac #t, =2m—7<:>2=2m—7<:>m=%.

&3 -123"+27=0 @{

C6 tAt ca bao nhiéu gié trj nguyén ciia tham s6 m dé phuong trinh log, (x +3)+mlog =9=16

c6 hai nghiém théa man -2 < x, <x,.

A. 15. B.17. C. 14. D. 16.
Loi giai

Chon A

Tap xac dinh: D = (=3;+0)\{-2}.

Phuong trinh < log, (x+3)+$: 16.

bat ¢ =log, (x+3), phuong trinh tr& thanh t+4Tm:16<:>t2—16t+4m:0 (*).

Vi X, X, la nghi¢ém cia  phuong trinh da cho thdéa man
—2<x <x, & 1<x+3<x,+3 o 0<log,(x +3)<log,(x,+3).

Do d6, yéu cau bai toan tro thanh tim m dé phuong trinh (*) c6 hai nghiém phéan biét thoa man

A'=64—-4m>0

L>t>0< —2=16>0 < 0<m<16.
a

Seam>0
a

Ma meZ nén me{1;2;...;15}.

Vay c6 15 gia tri nguyén cia m thoa man bai toan.
Cho hai s thyc a,b>1 thoa man a+b=2021. Goi m,n la hai nghiém cta phwong trinh

log, xlog, x —2log, x—2 =0. Gia tri nho nhat ctia biéu thirc mn +4a bang

A. 8080. B. 2032. C. 1015. D. 3626.
Loi giai

Chon A

Diéu kién: x> 0.

Tacé log, x.log, x—2log, x—2 =0 <> log, a.log’ x—2log, x—2=0.

Trang 4
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bt ¢ =log, x, phuong trinh tr6 thanh log, a.* —2r-2=0 (1).

A'=1+2log, a >1+2log,1>0 nén (1) luén co6 hai nghiém ¢z, voi

t,+t, :L:Mogab:loga b’

log, a

Xét hai nghiém m va n,tacdé mn=a"a" =

Do d6 mn+4a=b* +4(2021-b) =b* —4b+4.2021 = (b—2)" +8080 > 8080.

Dau "=" xay ra khi va chi khi »=2,a=2019.

Cau7. Cébao nhidu so nguyén m e (~20;20) dé phuong trinh log, x +log, (m —x) =2 ¢6 nghiém thuc

A. 15, B. 14.

Piéu kién: {

Xét phuong trinh: f(¢) =

f'(1)= —h;—t3+ 4.In2.2";

f'(t)=0 :>t:10g6(

Bang bién thién:

%+4.2’ (t IS R).

In3
41n2

D. 21.

Ttir bang bién thién ta thay phuong trinh c6 nghiém khi: m > 4,56.
Ma m e Z,m e(-20;20) = m e {5;6;7;..;19} .

Vay c6 15 so nguyén thda man yéu cau bai todn.

Cau 8.
phan biét 1a

A. 5. B. Vo sb.

S6 cac gia tri nguyén cua tham s6 m dé phuong trinh log 5(x=1) =log,(mx—8) c6 hai nghiém

D. 3.
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Piéu kién: x>1
Ta co: log ;;(x—1) = log, (mx —8) < log, (x ~1)* = log, (mx —8) & (x 1) = mx 8
& X -2x+9=mx.
2_
Do x>1 nén suy ra ﬂzm
X

2 —_—
Xét ham 6 £(x) = == ren khodng (1;+0).
X

f'(x)=xz—;9, f(x)=0< x=13.
X

Bang bién thién
x

)

f(-r)é \4

Nhin vao BBT ta thiy, tir yéu cau ciia bai toan tim dwgc 4 <m <8.

1 3 o0

Do m nguyén nén m € {5;6;7}.

Vay c6 3 gia tri cia m thdéa man yéu cau bai toan.

Cau 9. C6 bao nhiéu gia tri nguyén cia m dé phuong trinh log, (x + 3) +mlog —9=16 ¢6 hai nghiém
théaman -2 <x, <x,.
A.17. B. 16. C. 14. D. 15.
Loi giai
Chon D
Diéu kién xac dinh: x> -3 va x=-2.
Bién doi phuong trinh da cho vé phuong trinh sau: log, (x+3)+4m log,,;3-16=0.
< log] (x+3)—16log, (x+3)+4m =0 (1).
bat log, (x+3)=¢, phuong trinh (1) tr¢ thanh: > —167+4m =0 (2).
Taco: log, (x+3)=t< x=3"-3.
Theo diéu kién dé bai thi x>-2 nén 3'-3>-2<¢>0.
Véy dé phuong trinh log, (x+3)+m log ;—9=16 c6 hai nghi¢ém thoa man —2<x, <x,
thi phuong trinh (2) phai ¢6 hai nghiém ¢ dwong phan biét
A">0
64—-4m >0
<t +,=16>0 < 0<m<l16.
4m >0
tt,=4m>0
Vay c6 15 gia tri nguyén m thoa man.
Cau 10. C6 bao nhiéu gia tri nguyén duong cua tham s6 m nhé hon 2022 dé phuong trinh
log, (m +Vm+5" )— 2x =0 c6 nghi¢m thyc?
A.2022. B. 2018. C. 2021. D. 1011.
Loi giai
Trang 6 TAI LIEU ON THI THPT QUOC GIA
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Phuong trinh da cho twong duong véi phuong trinh :

m+~m+5° =5 <:>(m+5")+\/m+5" =5 45"
Tacd Vm+5">0,5 >0

Xét ham dac trung f (1) ="+t trén (0;+).

f'(1)=2t+120,V1e(0;+0)
= f(1) ddng bién trén khoang (0;+00) do do (1) <:>f(\/m+5x)=f(5") SAm+5 =5
&S m=5"-5".

bat a=5", a>0.Tacod @ng(a)zaz—a.

1
2

0 e
g(a) \ /
-1

4

1 0 G

Phuong trinh da cho c¢6 nghiém < m> —% ma m nguyén duong nho hon 2022nén
m e {1;2;3;..;2022} .
Vay ¢6 2022 gia tri m théa man yéu cau bai toan.
Cau 11: Cho phuong trinh (m —1)log] (x+ 1)2 +4(m—-5)log, Ll+4m —4 =0 . Héi c¢6 bao nhiéu gia tri
> S X+
2 2
m nguyén am dé phuong trinh c¢6 nghiém thuc trong doan [—%;1} ?
A.6. B.5. C.2. D.3.
Loi giai
Trén doan [—%;1} thi phuong trinh luén xac dinh.

V61 m nguyén am ta com # 1, do d6 phuong trinh da cho trd thanh
4(m—1)log] (x+1)—4(m—>5)log, (x+1)+4m—4=0

2 2
<:>(m—l)logzl(x+1)—(m—5)logl(x+1)+m—1=0

2 2
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bats =log, (x+1), voix e [—%;1} thi—1<¢<1. Ta c6 phuong trinh

2

2
(m—l)t2—(m—5)t+m—1=0©m(t2—t+1)=t2—5t+1@mz%(*)
e A A £-5t+1 .
Xethamsof(t):mV(n—lStsl.
2
Tac()f'(z‘):4t—_42;f'(t)=0<:>t=i1.
(£ -1+1)

Do dér[{llif]lf(t)z—3 Vémaxf(t):;

[-1:1]

Phuong trinh da cho c6 nghiém thyc trong doan [—

%; l} khi va chi khi phwong trinh (*) c6 nghiém
7

Vie[-11] @r[{lli{]lf(t)ser{ngacf(t)@%SmSE.
Do m nguyén am nén m e {-3;-2;—1} .
Cau 12. C6 bao nhiéu gia tri nguyén cua tham s6 m thudc khoang (-10;10) dé phuong trinh
3" =log,, (x +3m)+mco nghi¢m?
A.9. B.S. C. 10. D.7.
Loi giai
Chon C
Diéu kién: x +3m > 0
Taco 3" =log,, (x+3m)+m < 3" =log, (x+3m)+3m

. . 13 =t+3m ,
bats =log, (x+3m), taco ta co =3 +x=3+¢
3 =x+3m
Xét f(u)=3"+u c6 f'(u)=3"In3+3>0= f(u) dong bién, ta c6

3+x=3+1e f(x)=f(t)ox=to x=log,(x+3m) < 3" —x=3m (*¥)

Xét ham Ség(x)=3"—x c6 g'(x)=3"In3-1; g'(x)=0<::>x=log3L

In3
Bang bién thién:
1
X —0 log, — +o0
“In3
g'(x) 0
+o0 +o0

g(x) \ g[

1 1 1
Phuong trinh (*) c6 nghiém khi 3m >log, — < m>—log,— = me{0;1;2...9} .
g trinh () ¢ nghig mzlogyq @ m=zlog g m=mel j

L i] /
“3]113

Z
A
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Cau13. Cho phuong trinh log ; (x+m)+log . (x/i—x) =0(1). Voimla gia tri cua tap
V2
S ={m|m<49;m € Z} 4 phuong trinh (1) c6 nghiém. Tinh tong l4p phuong tat ca cac phan tir

cua S
A. 1382975. B. 1382976. C. 1382977. D. 1382978.
Loi gidi

Chon A

x<2
Ta c6: log 5 (x+m)+log | (\/E—x)=0 & log ;5 (x+m)=log ; (\/E—x) = J2om-

NA x=
2

Vix<\/§ nén \/E_m<\/§<:>m>—\/§.

2
Két hop véim e Z ,m < 49. Khi do —v2 <m < 49.
Vi meZ nén m={-1,0;1...48} c6 50 gia tri.

Vay tong S cac gia tri cia m dé phwong trinh c6 nghiém la:
48%.49°

S=(-1)+0+(P+2’ +3’ +..+28") =1+ =1382975.

Cau 14. Cho phuong trinh

%logﬁ [2x2 —(m+3)x+1—m]5 +log | (x2 —x+1—3m)=0. Sb cac gia tri nguyén cia m dé
2

phuong trinh da cho c6 hai nghiém phan biét x,,x, théa man x7 +x; <20 la:
A. 13 B. 9 C. 14 D.5
Loi giai
Chon D
Ta c6: %logﬁ[2x2—(m+3)x+l—m]5+log1(xz—x+1—3m)=0
V2
Qlogﬁpxz—(m+3)x+1—m]=logﬁ(x2—x+1—3m)
X =x+1-3m>0
2x2—(m+3)x+l—m=x2—x+l—3m

2 _ _ *
x*—x+1-3m>0(*) X ool =3m>0(%)
-~ xX=m

f—
xz—(m+2)x+2m=0 ) LZZ

Phuong trinh da cho c6 hai nghiém phan biét khi va chi khi phuong trinh (1) c6 hai nghiém phan
m* —m+1-3m>0 ,
—4m+1
bict thoa man (*) <12 —1+1-3m>0 <™ >0 > &

D 4-3m>0

Theo gia thiét x7 +x; <20 hay m* +4<20 < m’ <16 < -4<m<4

Do d6 —4<m<2-+/3. Vay s cac gié tri nguyén ciia m thoa man 13 5.
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Cau 15. Cho phuong trinh In [ln (cos X+ m) + m] = cos x (1). Tim tat ca cac gia tri cia m dé phuong trinh

(1) c6 nghiém.

A.1<m<e' -1 B.¢ —-1<m<e'+1 C.-1<m<l1 D.1<m<e-1
Loi gii

Chon D

COS X

Dit u = In(cos x+m) ta dugc hé phuong trinh:
e =m+u

u=In(m+cosx) e =m+cosx
In(m+u)=cosx

COSXx

Tur hé phuong trinh ta suy ra: e +u = e“** +cosx (*)
Xéthamsd f(t)=e' +t co f'(t)=€ +1>0,VteR.
Ham sb f(t) dong bién trén (—oo;+o0)

(*)e= f(u)=f(cosx) < u=cosx

Cosx

Khi d6 ta dugc: In(m+cosx)=cosx < e —cosx =m(**);
bat z =cosx,z e[~1;1]. Phuong trinh (**) tro thanh: e —z = m(**)
Xétham sb: g(z)=e¢" -z trén [-1;1].

Ham s g(z)=¢ —z liégntyc trén [-1;1]; g'(z)=¢"-1; g'(z)=0= e -1=0<2z=0 vaco

Bang bién thién
z -1 0 1
z'(z) B 0 +
gl=l g—1
g(2) '
= 1

Do do ?}gﬁcg(z) = g(l) =e—1,r[{11i;ﬁg(z) = g(O) =1

Hé phuong trinh ban dau c¢6 nghiém < phuong trinh (**) conghiém< I<m<e-1.

Cau 16. Cho phuong trinh 37¢o2 2 _ 3205029 _ 5 _ gin 2y —mcos2x v6i m 14 tham sb. Héi c6
bao nhiéu gia tri m nguyén dwong bé hon 2021 dé phuong trinh c6 nghiém.
A. 2019. B. 2018. C. 2020. D. 2021.
Loi giai
Chon A

Ta ¢ 37eos2esin2x _ 321020 _ 5 _ gin 2% —mcos2x
5 JreosIesin2 gy 0082 x —sin 2x = 320702 4 o (1-sin2x)
Xéthamsd f(1)=3'+¢(teR), f'(t)=3In3+1>0= f(¢)dong bién trén R.

3m cos2x—sin2x

Suy ra +mcos2x —sin 2x = 37" 4 (1—sin2x)
< mcos2x —sin 2x = 2(1-sin 2x)
& mcos2x +sin2x = 2. Phuong trinh ¢6 nghiém khi m*> +1>4 < m”> >3,

:me(—w;—\/g]u[\/g&oo). Do meZ+,m<2021 nén c6 2019 gia tri cia tham s6 m.

Chu 17. C6 bao nhiéu gia tri nguyén cua tham s6 m thudc khoang (-2022;2022) dé phuong trinh

10" =log(x+3m)+3m c6 nghi¢m?

Z
A
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Cau 18.

A. 2020. C. 4040.

Loi giai

B. 4042. D. 2021.

Chon D
Ta co: 10" =log(x+3m)+3m

< 10" +x =log(x+3m)+x+3m

S10 +x= 10g(x+3m)+101°g(”3'") (1)

Xét ham s6: f(1)=10"+1,VieR.

7'()=10"In10+1>0; V¢ € R nén ham s f(r) dong bién trén R .

Do d6 phuong trinh (1) < x =log(x+3m) < x+3m =10" < 10" —x=3m (2).

bat g(x)=10"—x= g'(x) =10" 11110—1;g'(x)=0<:>)Czlog(1 11()]‘
n

Ta c6 bang bién thién:

1

—o0 log| —— +00
x (11110]
(=) - o +

+00 « +00

" ~
S //
By
g(x) Y /_/
N 1 1 7
"4 ———log ~ 0,8 7
In10 In10

Tir bang bién thién ta thay: dé phuong trinh (2) c¢6 nghiém thi:

1 1 [ 1 1
—log| — | m=>— —log =~0,3.
In10 In10 3\ In10 In10

Vi meZN(-2022;2022) nén m e {1;2;3;....;2021} .

3m >

Vay ¢6 2021 gia tri nguyén cta tham sé m thoa yéu cau dé.

Cho phuong trinh log,’ x —2log, x —/m +log, x = m(*). C6 bao nhiéu gia tri nguyén cua tham
sb m €[-2021;2022] dé phuong trinh (*) c6 nghiém?
A. 2021. B. 2022. C. 4042. D. 2024.
Loi gidi
Chon D
N x>0
biéu kién: .
m+log, x>0
log,” x—2log, x—/m+log, x =m <> 4log,” x—8log, x —4,/m+log, x = 4m
< 4log,” x—4log, x+1=4/m+log, x +4(m+log2 x)+1

2 2m+log, x +1=2log, x—1
& (2log, x-1)" =(2fm+log, x +1) < 5 &

Jm+log, x =log, x—1
=
Jm+log, x =—log, x

2ym+log, x +1=-2log, x+1

CHUYEN PE VDC&HSG 12 NAM 2021-2022
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log, x<0 0<x<1
*THI1: \Jm+log, x =—log, x <

m+log, x=log,”x  |log,’ x—log, x—m=0(1)

bat: 7 =log, x(¢<0), phuong trinh (1) tré thanh: > —t—m =0 > -1 =m(2)

Dit: g(r) =1" —t(t € (—;0].Bai toan tr& thanh: Tim gié trj cta tham sé m dé phuong trinh (2)
¢6 it nhat 1 nghiém <0

Tacod: g(t)=t>—t=g'(t)=2t-1< 0Vt <0

Ta co BBT:

Duya vao BBT, suy ra: dé phuong trinh (2)coit nhit 1 nghiém <0 thi m>0 (¥)

log, x>1
*TH2: \ym+log,x =log,x-1 &

log, x =1
log,” x—3log, x+1-m =0(3)

m+log, x =log,” x—2log, x +1

bat: 1 =log, x(¢>1), phuong trinh (1) tr¢ thanh: > -3r+1-m=0<m=1> -3t +1(4)
bat: g(1)=1"—1+1,te[l;+»)
Tacod: g(t)=1>-3t+1=g'(t)=2t-3

g'(t)=0<:>2t—3=0<:>t=%e[1;+oo)

Bai toan tr6 thanh: Tim gié tri ctia tham s6 m dé phuong trinh (4)c6 it nhat 1 nghiém ¢ > 1

Ta c6 BBT:

t 1 +an

S| k| W

g'(1) -

\

+ao

(7) e |

g

|

Dya vao BBT, suy ra: d¢ phuong trinh (4) ¢ it nhat 1 nghiém ¢ >1 thi m > —% (**)

Két hop (¥) va (¥%), m €[-2021;2022] = m € {~1;0;1;2;...;2022}

Viy c6 tit ca 2024 gia tri ciia m théa mén.

Céau 19. Tim tit ca cac gid tri cia m dé phuong trinh In (m +1In(m + cos x)) =cosx c6 nghiém.
1 1
A. —+1<m<e—-1. B.1<m<e-1. C.1<m<—+1. D.1<m<e—1.
e e
Loi giai
Chon B
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Cau 20.

Cau 21.

COosx

u=1n(m+cosx) e =m+cosx
e =m+u

Dat u = In(m+ cos x) ta dugc hé phuong trinh:
In(m+u)=cosx

COS x

Tir hé phuong trinh ta suy ra: ' +u = e +cosx (*)

Xéthamsd f(t)=e' +t c6 f'(t)=¢ +1>0,VteR. Himso f(t) dong bién trén R.
(*)<= f(u)=f(cosx) < u=cosx

Khi do6 ta duoc: In(m+cosx)=cosx < e
biat z =cosx,z e[-1;1]. Phuong trinh (**) tr¢ thanh: e* —z = m (**)

Xét ham sb: g(z)=¢" —z trén [-1;1].

COosx

—cosx =m(**)

Ham s g(z)=¢" —z lién tyc trén [-1;1] va co ?zgﬁcg(z)=g(1)=e—1,f{1li;ﬁg(z)=g(0)=l

Ta c6 bang bién thién:

T =] 0 1
g = 0 +
e—1
1
g = 1

1

Hé phuong trinh ban dau c6 nghiém <> phuong trinh (**) c6 nghiém< 1<m<e-1.
Gia tri ndo ctia m dé phuong trinh log? x ++/log? x+1 —2m—1=0 c6 it nhat mot nghiém thudc
doan [1; 3*5]

A 1<m<16. B. 4<m<8. C.3<m<8. D. 0
Loi giai

IA
3

IA
[\

Chon D
Piéu kién x > 0. Dt ¢ =/log? x+1>1, ta dwoc phuong trinh > +7-2m—-2=0 (*).

Ta co xe[l; 3ﬂ o 0<log,x<3 & I<t=1flog?x+1<2.

Phuong trinh da cho ¢6 nghiém thudc x € [1; 3‘/5} < (*) conghiém 7 €[1; 2].

bat f(r)=1+1,v6i t€[l;2].

Ham s6 f(¢) 1a ham dong bién trén doan [1; 2]. Taco f(1)=2 va f(2)=6.

Phuong trinh #* +7=2m+2 < f(t)=2m+2 conghiém t€[1;2] < f(1)<2m+2< f(2)

{f(1)32m+2 {2£2m+2
o o

< 0Em<L2.
2m+2< f(2) 2m+2<6

Cho C6 bao nhiéu gia tri nguyén ctia tham s6 m thudc khoang (~2021;2021) dé phuong trinh
10" =log(x+3m)+3m c6 nghi¢m?
A. 2021. B. 2020. C. 2010. D. 4040.

Loi gidi
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Cau 22.

Chon B
Ta co: 10" =log(x+3m)+3m

< 10" +x =log(x+3m)+x+3m

< 10" +x =log(x+3m)+ 10°8 ) (1)

Xét ham s6: f(1)=10'+1,VieR.

7'()=10"In10+1>0; V¢ € R nén ham sd f(r) dong bién trén R .

Do d6 phuong trinh (1) < x =log(x+3m) < x+3m=10" < 10" —x =3m (2).

bat g(x)=10"—x= g'(x) =10" 1n10—1;g'(x)=0<:>x=log(ﬁj.
n

Ta c6 bang bién thién:

—o0 log 0 +0
2 In10
&=} = 0 +

+00 -~ 10

\\ v
. i
\
g(x) Y s
¥ 1 P
4 ———log ~ 0,87
In10 In10

Tir bang bién thién ta thay: dé phuong trinh (2) c¢6 nghiém thi:

3m> ! —log ! <:>le 1—log ! ~0,3.
In10 In10 3\ In10 In10

Vi meZN(-2021;2021) nén m € {1;2;3;...;2020 } .
Vay c6 2020 gi tri nguyén cia tham sé m thoa yéu cau dé.

C6 bao nhiéu gia trj m nguyén trong [-2017;2017] dé phuong trinh log(mx)=2log(x+1) ¢6

nghiém duy nhat?

A. 2017. B. 4014. C. 2018. D. 4015.
Loi giai
Chon C
Ta co
mx >0 mx >0
x>-1
log(mx)=2log(x+1)<x+1>0 Sx+1>0 =

, , mx=x"+2x+1 (1)
log(mx)=1log(x+1) mx =(x+1)

Ta thiy x =0 khong la nghiém ctia phuong trinh (1).

V6i —1<x#0 taco phuong trinh(1) trg thanh m:x+l+2 (2).
X

Xét ham sb f(x)=x+l+2 , x €(=1;+0)\{0}.
x

1
2

Taco f'(x)=1-
acof(x) .

=0=>x==1

Bang bién thién

Trang 14
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Cau 23.

T —1 o 1 ~+o00
I (x) . — 0 +
0 —+-oo —+oo
T \ \ /
A 4

Phuong trinh dd cho c6 nghiém duy nhat khi phuong trinh (2) c6 nghiém duy nhat trén
(-L;+0)\{0}.

o o m<0
Tur bang bién thién suy ra

m=4
me {—1;—2;...;—2017}

=c06 2018 gia tri m thdéa man.
m=4

Vi me[—2017;2017]:{

Cho phuong trinh

47‘x7”".logﬁ (x2 -2x+ 3) + 22"""2.10g1 (2|x—m| + 2) =0 v6i m 1a tham sb. Tong tat ca cac gia tri
2

ctia tham s6 m dé phuong trinh da cho c¢6 ba nghiém phan biét 1a

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

Chon B

Taco: 47" log 5 (x* = 2x+3)+27. 1og1 (2x—m|+2)=0

SN 4_‘x'm‘.log2% (x2 —2x+ 3) + 22”’)‘2.10g2 (2 |x = m|+ 2) 0

247" log, (¥ —2x+3)-2"".log, (2[x—m|+2)=0
<:>2.47‘x7'"‘.10g2(x2—2x+3) 22 log, (2]x—m|+2)
2

2.log, (x2 —2x+3) log, (2|x m|+ )
22x—x2 4 “C m‘
2.2 log, (x* —2x+3) =2""Llog, (2[x—m|+2)

~

2’2" M log, (¥ —2x+3) =2°.2""log, (2]x— m|+2)

© 277 log, (x* = 2x+3)=2"""log, (2|x - m|+2) (1)

Xéthams6 y = f(¢)=2"log,t véi t22,cb f’(t):2t.ln2.log2t+2t.ﬁ>0,Vt22.
n

Suy raham s y = f(¢)=2"log, ¢ dong bién trén nira khodng [2;+).
Khi @6
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Cau 24.

(e (¥ —2x+3) = £ (2)x—m|+2)
=2 —2x+3=2|x—m|+2
E% —2x+1=2(x—m)
X" =2x+1=2(m—x)
(x-2) =—2m+3 (2)
x*=2m-1 (3)
Tru'(‘n;g hgp 1: Phuong trinh (3) c6 1 nghiém kép va phuong trinh (2) c6 2 nghiém phan biét

=

=

1
, 2m—1=0 m=3 ]
khac 0 & = Sm=—.
-2m+3>0 3 2
m< =
2
Trwong hop 2: Phuong trinh (2) ¢6 1 nghiém kép va phuong trinh (3) c6 2 nghi€ém phan biét
m>
2m—1>0 2
khic2 < 2m-1#24 < m;t%@m:%.
-2m+3=0
3
m=—
2
Vay tong tat ca cac gia tri ctia tham s6 m dé phuong trinh da cho c6 ba nghiém phan biét 1a
l+ 3 =2.
2 2

Cho phuong trin 47" log (x2 —2x+ 3) 4 log, (2|x—m| + 2) =0 . Tim tat ca cac gia tri
2
ctia tham s6 m dé phuong trinh trén ¢6 dung hai nghiém thuc phéan biét.
A.m<lhoéc m>§. B.m>l. C.m<§. D.m<—§h0z_“1c m>—l.
2 2 2 2 2 2
Loi giai
Chon A
47" log 5 (x* = 2x+3)+27 " log, (2|x—m|+2)=0

2

log (x2 —2x+3) B log2(2|x—m|+2)

PN 21*2\)‘*’"\ 10g\/E (xz —2x+3) = 2_X2+2x log, (2|x—m| + 2) &

23—(x2—2x+3) N 3~(2+2}x-n)
Xétham s6 f (u)= 1‘;*‘;’3”“ _2 1‘;g2 © v6iuz2.Tacod f'(u) =é(2u log, u.In2 + ? J> 0
u.in

Yu > 2. Suy ra ham s6 f(u) ddng bién trén [2;+00) nén

x2—4x+1+2m=0(1)
2 2x+3)= f(2x—m|+2) = (x-1) =2]x—m| = . phuong trinh
ot -2es3) -2} o) <o) TR0 g
da cho c6 dang hai nghiém phan biét.
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Cau 25.

TH1: Phuong trinh (1) c6 nghiém hai 2 nghi¢ém phan biét, phuong trinh (2) v6 nghiém suy ra

3-2m>0 1
em<—(1)
2m—-1<0 2
TH2: Phuong trinh (2) c6 nghiém hai 2 nghiém phén bi¢t, phuong trinh (1) v6 nghi¢ém suy ra
3-2m<0
" e ms é(I] )
2m—-1>0 2
TH3: Phuong trinh (1) va (2) déu c6 hai nghiém phan biét va hai nghiém nay gidng nhau
3-2m>0
" <:>l<m<§(111)
2m—-1>0 2 2
: . . , . . a+b=4
Goi a;b (b # a) 1a hai nghi¢ém ctua phuong trinh (1), theo dinh ly viet ta co .
ab=2m+1
» .  la+b=0 o
a;b cung la nghiém cta phuong trinh (2) nén suy ra vo ly vay me @ (1II)
ab=-2m+1

Vay tu (I) ; (II) va (1) suy ra m <% hoac m >% .

Cho phuong trinh (m —1)log,* (x+1)° +4(m—5)log, %+4m —4=0(1). Hoi c6 bao nhiéu
: 3 X+
3 3

gia tri m nguyén

am dé phuong trinh (1) c6 nghiém thuc trén doan {—%;2} ?

A 6. B. 5. C.2. D. 3
Loi gidi
Chon D
Tacod
(1)< 4(m—1)log,* (x+1)—4(m—5)log, (x+1)+4m—4=0
3 3
< (m—-1)log,* (x+1)—(m—5)log, (x+1)+m—-1=0
3 3

bat t =log, (x+1) voi xe{—%;Z} thi —1<¢<1 ta c6 phuong trinh:

3
(m—l)ﬁ—(m—5)t+m—1=0<:>m(zz—z+l)=t2—5t+1©m=ﬂ(2)

£ —t+1

. 2 - =1

Xét ham s6 f(z):% véi —1<r<1. Taco f'(z):ﬁzmi{;_l

7(-1) :g;f(l):—?a Do d6 minf(t)=—3;maxf(t)=%
[-1:1] [-1:1]

Phuong trinh da cho c¢6 nghiém thuc trong doan {—%;2} khi va chi khi phuong trinh (2) c6

nghiém ¢ €[-1;1] < min f (1) <m Smaxf(t)®—3£msg
[-1:1] [-1:1]
}

Nhu vay cac gi4 tri nguyén am ciia m can tim 13 {—3;—2;—1
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Cau 26. Goi Slatap chira tat ca cac gia tri thyc cua tham s6 m dé ton tai diang
mot b s thue (x;y) théa man log] (x+ y)—4mlog, (x2 +y° ) +15—3m =0 . Tinh tong binh
phuong gia tri tat ca cac phan tir cta tap S d6
144 . 45 ¢ 25 p. 41
289 4 256 16
Loi giai
Chon C
Ap dung quy tic can va di, ta nhan thay vai trd ctia hai 4n x va y 1a nhu nhau. Néu (x; y) thoa
man thi ( y;x) ciing théa man. Vi vy, mudn bd sb (x; y) thoa mén 14 duy nhét thi tat ca cac bién
phai bang nhau. Suy ra x = y . Phuong trinh tré thanh nhu sau:
< log; (2x)—4mlog, (2x2) +15-3m =0 (1+log, x)* —4m(1+2log, x)+15-3m =0
< log; (x)—2(4m—1)log, x+16-Tm =0
m=1
Dé c6 duy nhit nghiém thuc x thi A'= (4m —1)2 —-(16-7m)=0< -15
m=—-
16
Ta thir lai:
Véi m=1, ta co: log; (x+y)—4log, (x2 +y2)+12 =0
Dé théy cho y =0=> log} (x)-4log, (x*)+12=0 <> log; (x)-8log, (x)+12=0
Do phuong trinh trén c¢6 hai nghiém nén suy ra truong hop nay loai

. -15 15
Vé&i m=——,taco: log2 (x+y)+—log, (x* + =0
v g3 (x+y)+ - log (" +y -

Panh gia théng qua bat dang thirc Bunyakovsky, ta nhan thay:

2

15 285 15 (x+y) | 285

0=log} (x+y)+—log, (x> +y* )+ =—=>1log} (x+y)+—log, | ~— |+——

gz(x y) 4 gz(x y) 16 gz(x y) 4 g, ) 16
15 225 157 15
@02logi(x+y)+?10gz(x+y)+7={10gz(x+y)+j} ©10gz(x+y)=—j

X=Yy {
Déu bang xay ra khi va chi khi - Sx=y= thoa man
g xay ity=2 1 y 164/5( )

Suy ra § =1 ——} = Tong binh phuong bang: ——
y { 16 } & P & & 256

Ciau 27. Goi S 1a tap chira tat ca cac gia tri thirc ciia tham sb m dé ton tai duy nhit bo ba s thuc (x;v52)
thoa man diéu kién log} (sz +y +2° ) —2mlog, (4x +2y+ 22) <0. Tich tat ca cac phan tir cua

tap S tuong (mg bang:

A. 0. B. -16. C.6 . D.12.
Loi giai

Chon A

biéu kién 2x+y+z>0.

Taco 2x+y+z=\/§\/5x+y+zﬁ2\/2x2+y2+22 hay 4x+2y+2z<42x* +y* +2°.

Dau dang thirc xdy ra < x=y=z.

Z
A
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Khi dé 4x+2y+2z£4m:>10g2(4x+2y+2z)S2+%log2(2x2+y2+22)
e log, (2x° +y* +2°) 2 2[ log, (4x+2y+22)-2] .

log3 (2x” +y* +2° ) —2mlog, (4x+2y+22) <0
2mlog2(4x+2y+22)210g§(2x2+y2+Zz)Z4[log2(4x+2y+2z)—2}2

Dit 1 = log, (4x +2y+22) taduge 4(1—2)" <2mt < 2> —(m+8)1+8<0.

Yéu cau bai toan <> 2¢* —(m+8)¢+8<0c6 dung mot gid tri ¢ c>(m+8)2—64=0

m=0
< .

m=-16
*Khi m=0thi t=2 < log,(4x+2y+2z)=2 & 2x+y+z=2.
Mit khac diu dang thiic xay ra <> x = y = z nén nyZZZ%.

* m=-16 tuong ty x=y=Z=3L2 . Vay S={0;—16}.

Céu 28. Cho hai s6 thuc x, y thoa man hé thirc 2 2 Ing\y\H x. Hoi c6 tit ca bao nhiéu gié tri nguyén
m € [-40;40] dé ton tai duy nhat mot s thyc x thoa man hé thie 4y —10x* —mx—1=0?
A. 51. B. 52. C. 53. D. 31.
Loi giai
+) Vi 227 5 0,¥x;y nén véi y =0 thi log,,., x>0 x>1.
s . x>1
Do d6 diéu kién cua bai toan la .
y#0
s 2 A2yt 2|y|-+? 2|y|+1-4?
+) Khi d6 2V = log, ., x <22 b= = 2log,,, x <2 b= log, ., x’
- Zz\y\:l _ 10g2 2
2% log2(2|y|+1)

<2 jog, (2|y| + 1) =2 log, x*.

t
Xét ham dac trung /(1) =2"log, ¢ trén (1;+), taco f'(¢)=2"In2.log, t+% >0,Vi>1.
tin

Do d6 ham f(¢) dong bién trén (1;+o0).
Khido, f(2)y]+1)=/(x*) o2y+1=x* =4 =(x* 1)
+) Tacod 4y2—10x2—mx—1=0<:>(x2—1)2—10x2—mx—1=0

ox-12x"—-mx=0 < x —12x=m (do x>1).
Xét ham g(x)=x3—12x:>g’(x)=3x2—12, g'(x)=0<:>x=i2.

Bang bién thién:
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+00

Tur bang bién thién cia ham g(x) suy ra phuong trinh 4y” —10x* —mx—1=0 c6 duy nhat mot

nghiém khi va chi khi m € [-11;40], do d6 c6 tat ca 52 gid tri m thoa man yéu cau bai toan.
Ciu 29. Cho cac sb thuc x, v,z thoa man

log, (2x2 + yz) =log, (x3 + 2y3) =logz. C6 bao gia tri nguyén clia z dé c6 ding hai cip (x,y)

thoa mén dang thirc trén.
A. 2. B. 211. C. 99. D. 4.

Loi giai
x>0
X +y* 20
y20
z>0

bK

2x°+y* =3 (1)
Ta c6 log3(2x2+y2)=10g7(x3+2y3):logz=t<:> X +2y° =7 (2).
z=10' (3)

t 2t log ; 2

+Néu y=0 (2)::>x:75 thay vao (l)tadu’qc 273 =3 ot=log ; 2dodo z=10 W

349

+Néu y#0

X ’ ’
(20407) =27 _(v+20') (a0Y [[yJ +2J 29Y
(x3+2 3)2:49’ :(2x2+y2)3 :(EJ = 2 } z(ﬁj ().
g [2(’“} +12J
Y

Tur (1)&(2)suy ra

u=0
o) 6u (1 +2)(u—4
Détizu,u;t—i/i.Xét f(u)z(u—)3:f’(u = u(u )(u4 )=0<:> u=-2
y (207 +1) (207 +1) _
u=4
Ta c6 bang bién thién
u —o = 0 4 s
(%) - 0 + 0 - 0 +
fw) | 4 1
= s \‘H“m. //:r 8
8 " g . H.k‘xh‘\ /// -
™ S e
0 e
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Nhan xét véi mdi gia tri u twong ¢mg véi duy nhat 1 cdp (x,) thoa man bai toan do d6

4 1
. 4 logyo| — logye | =
Yéu cau bai toan twong duong 4 < il < 1 <10 ”[33] <z<10 2’@.
33 27 8
Vi z 1a s6 nguyén nén c6 211 gié tri thoa man.
Cau 30. Cho phuong trinh sau:

(x2 - 2mx)(2"2’4””’ —2) + (x2 —4x+m —1)(22"2’4’”" —1) =0. Hoi co tat ca bao nhiéu gia tri thuc

ctia tham s6 m dé phuong trinh da cho ¢6 3 nghiém thuc x?

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

Chon A

(3 = 2mx) (27 =2} (+ — x4 m—1) (27 <1) =0

Nhan 2 vé voi 2: (20" —4mx)(274" =2)+ (x* —dx+m=1)(27* ~1) = 0

Dit: a=2x"—dmx, b=x"—dx+m—1= (27" =2)+b(22 ~1) =0 (¥)

Néu a#0,b#0 thi

b+1_ _ a+l
2 ) 22220 (w19

s x=0
x—2mx=0

m x=2m

(¢ ):{ = 2

> 4xim—1=
CobEmel=0 e rm—1=0 (1)

S a=0
uy ra.
Y

Dé ¢6 3 nghiém thyc phan biét thi (1) c6 nghiém:
+x=0=>m=1
7465
8
+nghiém kép =>m =35

+x=2m=>m=

Céu 31. Tong tat ca cac s6 nguyén a dé ton tai s6 thuc b théa man

V4" —a-2+a+2=3"
A. 7 B. 0 C. 3 D. -2
Loi giai
Chon C
N a=-2
Piéu kién .
4°>a+2

bat Va+2 =t,(t20)< a=¢>-2 , phuong trinh tré thanh
9b _4b

45— =9" 23144 -3+ =0(1
x/4b—z2+t=3b<:>\/4”—2=3b—t<:>{ < 2 )

b_4>
3 -1=20 3 _t>0

Dé phuong trinh (1) ¢6 nghiém:

b
A=9”—2(9”—4”)20<:>2.4”—9”20@(%) 2%©b£10g4%<:>b£10g92 :

9 4
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Khi d6 tong hai nghiém ¢, +¢, = 3". D& co nghiém ¢ < 3" thi phuong trinh (1) phai c6 hai nghiém khéng

im <9 -420b20
Khi d6 ta c6 hai truong hgp nghi€ém cua phuong trinh

b b ob b Y
3 +\/22.4 -9 .TaC(')\/F:?, ++4/2.4° -9 N

2

Truong hop 1: 7= 5

2
[3’4\/2.4”—9”} _2
V6i 0<b<log,2 tathdy ae(-2;1) ma a nguyénnén ae{-10}.

4
b [y 4b b b [y gp _ob
Tru’b’nghq’pZ:t=$.Tacé Na+ :#:a:

2

2
[31’—\/2.41’—91’] _2

V6i 0<b<log,2 tathdy ae[-2;0) ma a nguyénnén ae{-1;-2}.
I
Vay tong tat ca sd nguyén a thda manla —1-2+0=-3.

Céu 32. Cho phuong trinh 4" +4 =a.2" log, (2x—x" +b). C6 bao nhiéu bd s
(a,b) théa man diéu kién 100a € Z,100b € Z,—100 < a,b <100 sao cho phuong trinh c6 nghiém
duy nhat
A. 15 B. 6 C.3 D. 4
Loi giai

Chon B

Tacé 4" +4=a.2"log, (2x—x2 +b) © 2" +27" =alog, (x(2-x)+b).

Ta nhan thay x = x, 1a nghiém thi x=2-x, cling 1a nghiém. Do d6 dé c6 nghiém duy nhét thi

4
x, =1. Khi do thay vao ta duge: 4=alog, (b+1) <2« =b+1. Dat azﬁ,bzﬁ voi p.ge’
400
c i AT q ., q . 400 PN 4
Khido: 27 =b+1=—-+1.Chiuy —+1€Q nén — e Z. Ta ¢6 2 tinh huong:
100 100 p

Trwong hop 1: ﬂ el =>pe {1;2;4;5;8;10;16;20;25;40;50;80;100;200;400}.
p

400
Vi2? =b+1£101:>ﬂ§10g2101:p2 400
P log, 101

~60 viy p e {80;100;200;400} .

Khi d6 ta co: (a;b) € {(%;3 1);(1;15);(2;3);(4;1)} . Vi mdi bo sb (a;b) tuong ing déu c6 nghiém

duy nhdt boi vi ta 00 dénh gid: 2* +2° > 2¢22* =4 =alog, (b+1) > alog, (b+1-(x~1)’).

Truong hop 2: Néu 400 €7~ khi d6 vé trai c6 dang phan s6 véi mau s6 c6 dang lity thira cia 2.
P
Vi vay vé phai ciing phai nhu vay tic 1a ¢:25
400

D i e, s q R
Laicokhido 1>27 =b+1=——-+1>0=|-100< g < 0| cho nén ¢g €{-25;-50;-75!.

400
e Véig=-25=2" =Z:>pe£Z (Loai).

400
1

o V6i q=—50:>27=5:>p=—400:> a=—4b=—_|.
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Khi d6: 2% +2° = —4log, (x(2 - x) —%) . Dung TABLE ta thiy c6 duy nhét 1 nghiém x =1

400

o Véi q=—75:»27=Z:p=—200:s a=-2b=-2],

Khi d6: 2* +2° = 2log, (x(2 -x) —%) . Dung TABLE ta thiy c6 duy nhét 1 nghiém x =1

Két luan: C6 tit ca 6 b s (a;b) théa man diéu kién.

Cau 33. Cho phuong trinh sau: (22'”g2"l”gx —41“"“”)\/9)‘ +(2-m)3"=2m =0 (v6i m 1a tham sé thyc). Goi

S 1a tap hop tat ca cac gia tri nguyén duong ctia m dé phwong trinh di cho c6 diing hai nghiém phan

biét. Tong clia phan tir nho nhét va phan tir Ién nhét ciia S bang

A. 341, B. 3" -1. C.3”. D. 3" +1.
Loi giai
Chon A
. x>0
Piéu kién:
3 >m

Phuong trinh di cho tuong duong véi phuong trinh: (221”’52)‘_1”“” —4lHloex ) \/(3" + 2) (3x - m) =0

Ta co: (221‘;2’“"“ —41”‘“)\/(3)‘ +2)(3x —m) =0

logx =2
(3 =m {3" =m 1
& , = < | logx=——
_221”g xlogx _ gl+logx 2log’ x—logx=2+2logx 2
3 =m
[x=100
o|x=—L
J10
| x=log, m,YmeZ

Trwong hop 1: V6i m =1 thi x =log, m =0 (loai). Do d6 phuong trinh di cho c6 2 nghiém phan

1
Jio

Trwong hop 2: V6i m > 1 thi x =log, m > 0 nén phuong trinh da cho ludn nhan nghiém x = log, m

biét x =100, x =

Ma 100 > L nén phuong trinh da cho c6 hai nghiém phan biét khi

J10
1

L o, m<100e 390 < <3

V10

Do m nguyén duong, m >1 nén m e {2;3;4;...,3100 —1} .Vay §= {2;3;4;...,3100 —1}_
Suy ra téng cua ph?m nho nhit va phﬁn ttr 16n nhit cua S bé'mg 319041,

Cau 34. Cho hams6 f(x)= xrm Goi S 1a tap hop céac sb nguyén duong

2x+1°
m <7 sao cho v6i moi b s6 thuc a,b,c €[2;3] thi [In f(a)|,|In £(b)],|In f(c)| 1a 40 dai ba
canh ctia mot tam giac. Tong cac phéan tir ciia S 1a
A. 10. B. 15. C. 16. D. 14.

Loi giai
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Cau 35.

Chon C
NESETERIEY Ty \ X+m
Tur gid thiét ta c6 véi ‘v’meS,‘v’xe[2;3] thi f(x)z2 1>0.
X+
f(x) 1-2m

Xét ham sé g(x) =In f(x), tacod g'(x)= <0,Vme S,Vx €[2;3] do vy

f(x)  (x+m)(2x+1)

ta cd bang bien thién ciia ham s0 g(x) nhu sau

by 2 3
g'(x) -
- m: 2
g(x)
m+3
In
7

THI1: lnm+3 >0 < m >4, lac ndy xét moi bo sb thuc a,b,c €[2;3] sao ch0|lnf(a) ,
In £(b)|, [In f(c)| 14 d dai ba canh cua mot tam gidc khi do ta can ¢ 2 nl[zig]g(x) > max 2(x)
19+7+29
3 m+2  (m+3) m+2 "0
222 s @( j > & 5m:—19m—53>0 < ,
7 5 7 5 19-7429
m<————
10
két hop voi me S taco me{6;7}.
TH2: lnm+2 <0< m<3, lic nay xét moi bd s thuc a,b,c 6[2;3] sao ch0|lnf(a) ,
|In f(®)|, |In f(c)| 1a do dai ba canh cia mot tam gidc khi do ta can c6

-2 11[2203;] g(x)>- ggrg] g(x) < In

m+3 m+2 m+2
>2In Rt s

2
j <’";3 o Tm? +3m—47<0

,kéthqpvéi me S taco me{l;2}.

-3-54/53 -3+5+/53
= <m<
14 14

n™*250

TH3: > . ©3Sm<4khidotén i a<[2:3] & In f(a) =0 khido chon bt ky bo
m+
In <0

ba s a,b,a v6i a,be[2;3] thi |In f(a)

cua mdt tam giac.

In £(b)

, , |In f(e)| khong thé 1a d6 dai cua 3 canh

Tur 3 truong hop trénta cod S = {1;2;6;7} do d6 tong cac phan tir ciia S 1a 16.
Cho ham s6 f(x)=log, 2.log, (2—x)—m . Hoi c6 bao nhiéu gia tri nguyén duong cta tham s6
m dé phuong trinh f (\/; ++/2 —x) =0 c6 tong tat ca cac nghiém bang 2.

A. 0 B. 1 C.2 D. 3
Loi giai
Chon D
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Cau 36.

+DPit t=vJx +vV2—x :te[ﬁ;z].

Gia sir 7, 1a nghiém ctia phuong trinh £(¢) = 0 khi do:v/x ++/2—x =1, (*).

D@ thay pt (*) chi co toi da 2 nghiém vi khi binh phuong thoat hét can chi ra phuong trinh bac
hai.
+ Néu x, la mot nghi¢ém cua phuong trinh (*) thi 2 —x, cling la mot nghi¢ém cta (*) vi:

Ma x,+(2-x,)=2V x, nén suy ra

= DPé phuong trinh f (\/; +2-x ) =0 co tong cac nghiém bang 2
& Phuong trinh £(f) =0 ¢6 duy nhat mot nghiém trén [\/5 ; 2] .

+ Xét phuong trinh f(f)=0< log, 2.log, (2—1)-m=0

Int 2In2
@1n(2—t):2mlnt

VimeN néntaco:ln(2-¢)=2mnt < 2—t=1" <" +1-2=0.
+Xétham sb g(t)=1"+1-2

te[ﬁﬂ]

meN

= Phuong trinh g(f) =0 c6 nhiéu nhét 1 nghiém trén [\/5 ; 2}

=g'(t)=2mt""" +1>0 V{

Miit khac g(t)Zg(ﬁ)zZm +2-2>0VmeN
Suy ra phuong trinh g(¢) =0 vo nghiém.

Vay khong c6 gia tri nao ctia tham s6 m thoa min yéu cau bai toan.
2
Cho phuong trinh [log3 (%D +3mlog, x+2m’ —2m—1=0. Cé bao

nhiéu gia tri nguyén ctia tham sé m 16n hon —2021 sao cho phuong trinh di cho ¢6 hai nghiém
phan biét x,, x, thod x, +x, >10?
A. 2020. B. 2019. C. 2020. D. 2021.
Loi giai
Chon A
Piéu kién: x>0.

2
[1og3GD +3mlog, x+2m* —2m—1=0< (log, x—1)° +3mlog, x+2m*> —2m—1=0

biat t =log, x
Phuong trinh tré thanh
t=—m

(t=1Y +3mt+2m* ~2m—1=0 £ +(3m—2)t+2m* -2m=0 <
t=—2m+?2

{x =3
-

X = 3—2m+2
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X +x,>10 37" +37"7 > 10
S 93743 -10>0< 3" >1
S-m>0m<0
Vi meZ va m>-2021 nén m e {-2020;-2019;..;-1} .
Chu 37. Hoi ¢4 tat ca bao nhiéu gia tri nguyén ciia tham s6 m e [-24;24] dé ba
s6 hang sau theo thtr tu tao thanh 1 cp sé cong, véi Vx e [1;2]: (9.2“‘ + 1);(m);(23x —3.22”1)
A 2. B. 1. C.17. D. 7.
Loi giai
Chon A
Dé ba s6 lap thanh mot cép s6 cong thi (9.2% +1)+(2% =3.2"" ) =2m
27 —627 492" =2m-1.
it ¢ =2" e[ 22’ | =[2:4]. Khi d6
f(t)=1—61>+9t=2m—1 véi Vi €[2;4]
. 3 2 _ 3 g2
Suy ra I[Izlarll(f(t) =t -6t +9t) <2m-1< m%x(f(t) =t —6t +9Z)

[2:4]
1 5
<:>0S2m—l£4<:>ESmSE:>me{l;2}

Cau 5. Hoi c6 tat cd bao nhiéu gia trj nguyén cua tham sb m [-18;18] dé

phuong trinh 2** —(m—1).2"+3m—1=0 co6 hai nghiém théa 0 <x, <1<3<x,

A. 8. B. 18. C.11. D. 12.
Loi gidi

Chon D

2 —
bit 1 =2" > 0. Phuong trinh tr¢ thanh: tz—(m—l)t+3m—1=0<:>m=—t ;2t3 1

Hai nghiém théa min: 0<x, <1<3<x, <2°<2% =1 <2' <2’ <2% =4,
ol <2<8<t,

P +2t-1

Xéthamsé y=f(t)= 3 c6 bang bién thién nhu sau:
t_
3 3+ V17
t o 1 3 2 —5 — 8 +oo
rey| - - 0 L+
£(#) | +oo| | +o0
3 i 7 ! Yy=1m
! 9
1
—4 5+ V17
s —5—

Suyra m>7=>7<m<18tlc cb tat ca 12 gia tri nguyén m thoa

Cau 38. Goi S 1a tap hop chira tit ca cc gia tri nguyén cta m € [-2022;2022]

Z
A
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sao cho phuong trinh 10g22 x—(2m +1)log2 (xz)—Zm +3 =0 c6 hai nghi€m sao cho thoa man
0<x, <X, <8.S6 cac phan tir ctia S 1a
A. 2021. B. 2019. C. 18. D. 2023.
Loi giai
Chon A
bat ¢ =log, x . Phuong trinh tr¢ thanh: (1) =1’ -2(2m+1)t-2m+3=0 (1)
Hai nghiém phan biét théa min 0<x, <x, <8¢ <1, <log,8=3

Ta xét phuong trinh (1) c6: A'= (2m+l)2 +2m-3=4m’ +6m—2

-3-4/17

m<———
4

-3+417

Khi A'=4m* +6m—-2>0< thi phuong trinh (1) s€ c6 hai nghiém phan biét la:

t =(2m+1)—\/4m2+6m—2
t =(2m+1)+\/4m2+6m—2

Dén day ta chi can diéu kién ¢, = (2m+1)++/4m” + 6m—2 <3 1 bai toan duoc giai quyét

2-2m=0 msl 3

& 3o m<=

4m* —8m+4>4m’ +6m—2 ms7 7

. -3-17
Két hop véi diéu kién A’ > 0, suy ra: 4 meZme[ 20202] 2022 <m <2

—3+417 3
—<m<—
4 7

Nhu vay co tit ca 2021 gid tri nguyén m thoa man

Cau 39. Hoi ¢ tat ca bao nhiéu gié tri nguyén cua tham s6 m e[-20;20] dé
phuong trinh sau c¢6 nghiém
log, (" +m-+ 13/ +4 ) = (2m=9) x—1+(1-2m)Jx" +4

A.12. B. 23. C. 25. D.10.
Loi giai

Chon B

Phuong trinh twong duong véi:

10g2(x2+m+xx/x2+4)=(2m—9)x—1+(1—2m)«/x2+4
<:>1og2(2x2+2m+2x\/x2+4):(2m_9)x+(1_2m) [\ 44
& log, ((x+\/x2+4)2+2m—4j=(2m—9)x+(l—2m)\/x2+4

log,| —2 om—4 = (1=2m)(V +4 —x) -8x
x’ +4—x)
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biat t=vx*+4-x,ta théy
_ 2
lim Vx* +4 —x=0; lim Vx* +4 —x =+00 =1 € (0;+00) = 2x = 4-1

X—>+00 X—>—0 t
4(4-1)
t

_ 2
Phuong trinh trg thanh log, [16+(2+4)t] =(1-2m)t -
16+(2m—-4)¢ n,
[ W —a— | t i
p ng( )+t
1
uln2

< log, (16+(2m—4)t2)+

Xét ham dac trung y = f(u) =log, u +% co f'(u)= +1 >0 (xem nhu 7 13 tham so)
t

Suyra f(u) luén dong bién
16
5-2m

meZ ,me[-20;20]

e f(16+(2m=-4))=f(£) 16+ (2m-4)F =1 o1 =

-20<m<2

Do ¢ € (0;+0) nén suy ra t2=5 16 >0<:>m<%

Nhu vay ta két luan co tat ca 23 gid tri nguyén cua tham sé m. Chon B

ho hé ph N 13 tham s
Cau 40. Cho hé phuong trin 1), m la tham so.
27 +1=(m’+2) 27 1-y’ 1)

Goi S 1a tap céc gid tri m nguyén dé (1) c6 mot nghiém duy nhat. TAp S ¢6 bao nhiéu phan tir?
A 0. B. 1. C.3. D. 2.
Loi gidi
Chon B
Diéu kién |y|<1< ye[-11].
Tur phuong trinh thtt nhat ciia hé (1) tacod 27 +(x—y)=2"+y(2).
Xéthamsd y=f(t)=2'+t véiteR.
Dé thdy y'=2"In2+1>0v6i moi € R nén ham s6 y = f(t) dong bién trén R.
Do d6 phuong trinh (2) tuong duong véi x—y=y < x=2y.
Thay x =2y vao phuong trinh thtr hai ciia hé (1) ta duge 4 +1= (m2 - 2).2%/1 -y (3).
Dé hé da cho c6 nghiém duy nhat thi phuong trinh (3) phai c6 nghiém duy nhat y e[-11].
Gia sir y, €[~1;1] 1a mot nghiém cta (3) thi 4" +1=(m"+2).2"\1-y; .

Khi d6 47 +1=(m’+2).27"\[1-(-y,) < 4" +1=(m*+2).2" /1=y, nén —y, ciing la
nghiém cua (3).
Suyra y,=—y, < y,=0.Thay y=0 vao (3) tadwoc m=0.

Thit lai: v6i m =0 thi (3) viét thanh 4’ +1=2.2"4/1- )’ ©2y+%=2 1-% (4).
Taco VT (4)22, du bang khi 2* =2iy@y=o; VP(4)<2, ddubang khi y=0.

Suy ra phuong trinh (4) c6 nghiém duy nhatla y=0.

Vay m =0 théa man (1 gia tri m thoa).

TOANMATH.com
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