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ST&BS: Th.S Piang Viét Pong Trwong THPT Nho Quan A Phwong phap ham dic trung

PHUONG PHAP HAM PAC TRUNG GIAI PT, BPT MU - LOGARIT

Phuong phép ham sé dic trung thudng Xuyén xuat hién trong dé thi THPT Qudc Gia va dé thi
t6t nghiép THPT, né ciing 1a mot trong nhimg cau phan loai cua dé:

-CAu 47 ma dé 101 - THPT QG nim 2017.

-CAu 35 @& tham khao - BGD&PT niim 2018.

-Cau 46 ma dé 101 —- THPT QG nim 2018.

-Cau 47 dé tham khao — BGD&PT nim 2020.

-CAu 47 @é tham khao - BGD&PT niim 2021.

Sau day, toi xin trinh bay co 56 ly thuyét va gisi thiéu mot sé bai toan ap dung caa no:

| -COSOLY THUYET

Cho ham s dic trung y = f (t) liéntuctréntap D .

+Néuham sé f (t) don diéu mot chidu (dong bién hodc nghich bién) trén’ D va ton tai
u,veD thi f(u)="f(v)eu=v.
+Néuhamso f(t) dongbiéntrén D vatontai u, ve D thi f(u)>f(v)eu>v.

+Néuhamso f(t) nghich bién trén D vaton tai u, ve D thi f(u)> f(v)<u<v.

Il - AP DUNG

DANG 1: PHUONG PHAP HAM PAC TRUNG GIAI PT, BPT MU KHONG CHUA
THAM SO ] ,

1-PT MU KHONG CHUA THAM SO

Caul. Goi S latap hop moi nghiém thuc cia phuong trinh 2¥~32 —2¥*2 —2x_4 . S§ phén tir
cua S la
A. 3. B. 2. C. 1 D. 4.
Lai gii
Chon C
Taco: 2¥ 32 X X2 Z o) Ay 22 4 )% _3x4+2=2" "2 4 x2 —x-2.
Xéthamso f(t)=2'+t trén R.
Taco: f'(t)=2In2+1>0, véimoi xeR.
Suy ra f(t) dong bién trén R.
Nen f(x*=8x+2)=f(x*-x-2).
=X -3X+2=X"-X-2 & x=2.
Suy ra phuong trinh dé cho ¢6 1 nghiém.
Suy ra'so phantircua S la 1.
Cau 2. Tinh téng cac nghiém ciia phuong trinh 2019 ¥ — 20192 + x* —3x? +2=0.
A. 3. B. -2. C. 2. D. 3.
Lai giai
Chon D
20195 _2019*2 + x* —3x2 +2=0.
& 201953 4 %3 —3x% + X = 201952 + x— 2 (1).
Xétham sé: f (t)=2019" +t, f'(t)=2019'In2019+1>0,Vt e R = f (t) dong bién trén R
x=1
(1) & (-3¢ +x)=f(x-2) &xX’-3¢+x=x-2x-3+2=0c .
X :1J_r\/§
Vay téng cac nghiém la 3.
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ST&BS: Th.S Piang Viét Pong Truwong THPT Nho Quan A Phwong phap ham dic trung

Cau3. Phuong trinh 2° 7 + 9% 2 4 x? + 6 = 4% + 3 1 5x c6 s6 nghiem la
A. 1l B. 3. C. 2. D. 0.
Léi giai
Phuong trinh d cho twong dwong véi 25 + 92 4+ X2 +6 = 427 + 3 4 5x
& 2o x =3 =290 L Ax—6 -3 (%)
Xétham sé f(t)=2'+t-3",ta6 f(t)=2In2+1+3"IN3>0, VteR nén hamso f (t)
ddng bién trén R .
X=2
Khidé(*)<:>f(xz—x)=f(4x—6)<:>x2—x=4x—6c{ .
X =
Cau 4. Phuong trinh 22¢.2* 1024 +23x° =10x? — X ¢0 tdng cdc nghiém gAn nhat véi sé nao dusi
day.
A. 0,35. B. 0,40. C. 0,50. D. 0,45.
Loi giai
Chon D
Taco: 222X —1024° +23x° =10x2 — X <> 22X % 4 2353 4. x = 2°° +10%°
Hamsé f(t)=2'+t= f(t)=2'In2+1>0 dong bién trén R
3 2 +
= 22 L 233 + x =21 110x% < 23x3 + x =10x? < x =0 hoic x = 5_2;5
R , A N 10
Tong cac nghiém bang >3 ~0,4347.
Caub. Goi x,= a+by3 la mot  nghiém Ién  hon 1 cia phuwong  trinh
c
1 1 1-x
ZX{(\/E)X —(g] +1}=2x2 —1.Giatricua P=a+b+c la
A. P=6. B. P=0. C.P=2. D. P=4.
Loi giai
Chon D
bicu kién xac dinh: x#0.
Y o (1) * 1
2x| (V3P == +1]| =2X°-1 &3 -3 4l=x-—
[( ) (3) } 2X
i .
@32x+2i:3“+x-1 (1). Xéthamsé f(t)=3 +t (t=0), f'(t)=3In3+1>0
X
+
1)< f Lo (x-1) ol 1 oy 1B =a=1,b=1,c=2.Vay P=4.
2X 2X 2
Cau 6. Co bao nhiéu cap sé nguyén (x ;y) théa mdn 1< x <2020 va x+x* -9’ =3"?
A. 2020. B. 1010. C.6. D.7.
Loi giai
Chon D
Taco
X+x°-9"=3" & x+x* =3 +(3y)2 (2).
Xétham f(t)=t+t*, (t>0).
Taco: f'(t)=1+2t>0, Vt>0 = f(t) la ham ddng bién trén (0 ;+).
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 3

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID TikTok: dongpay




ST&BS: Th.S Piang Viét Pong Trwong THPT Nho Quan A Phwong phap ham dic trung

Vivay, (1) < f(x)=f(3) e x=3".
Theo gia thiét, 1< x <2020 <> 1< 3’ <2020 < 0< y < l0g,2020 .
Vi y nguyén nén ye{O ;1;2:3;4;5 ;6} = Xe {1 ;3,927 ;81 ;243 ;729}.
Vay ¢6 7 cdp (X ;y) thoa mén.
Cau7. Cobao nhiéu sé nguyén duong X théa man 2.2* + x +sin?y = 2°7 2
A. 4. B. 3. C. L D. 0.
Loi gidi
Chon D
CO 2.2° + X +5siny = 2 < 2% 4 x+1= 2" +cos’x (3).
bat f(t)=2'+t= f'(t)=2In2+1>0, vt>0 = Ham s6 y=f(t) dong bién trén
(0 ;+oo)
Vi vay phuong trinh (3) < f (x+1)= f (coszx) & X+1=C0s°X < X =-sin’x= x<0.
Ma x la s6 nguyén duong. Vay khong co gia tri ndo ciia X thoa man.
Cau 8.  Co bao nhiéu cap so nguyén (x ;y) théamédn 0<x <2020 va 3! +x+1=3"+y?
A. 2020. B. 2021. C. 2022. D. 2023.
Loi giai
Chon B
Taco: 3 +x+1=3+y < f(x+1)=f(y)
Xéthamsb f(t)=3'+t = f'(t)=3.In3+1>0, VteR
Dodo f(x+1)=f(y)ex+l=y=>x=y-1
Vi0<x<20200<y-1<2020<=1<y <2021
Ma y eZ nén ye{l 32335, ;2021}
Vay ¢6 2021 cgp s0 nguyén (x ;y) théa mén yéu cau bai toan.
Cau 9. Co bao nhiéu cap s6 nguyén duong (x;y) la nghiém cua phuong trinh x.3125" =(y +1)5’
va théa mén .y <60.
A. 10. B. 13. C. 11. D. 12.
Loi giai
Chon D
Taco x.3125" =(y+1)5’ < x5™ =(y+1)5
& logs (x5%) = log, [(y+1)5 | < 5x+logsx =log, (y+1)+y
< 5x+logg5x = (y+1)+log, (y+1).
Xéthamso f(t)=t+loggt, t>0.

Taco f'(t)=l+#>0,Vt>0.Khidé f(5x)=f(y+1)<5x=y+1.

Nhu vy tuong tmg vi mdi gia tri X nguyén duong ta déu c6 y nguyén duong ma y <60

suy ra 5xs61<:>xs%.

Mat khac X nguyén duong nén x e {1;2;3;.;12}.

Véy c6 12 cdp sd (X ;y) nguyén duong théa man dé bai.
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ST&BS: Th.S Piang Viét Pong Truwong THPT Nho Quan A Phwong phap ham dic trung

(x+2)?

Cau 10. Tong cac nghiém cia phuong trinh o + 57 +X+1= o +9.3%6 +(x+4)(2-x)
bang |
A. 37, B. 6. C. 3. D. -3.
Léi gidi
Chon D
(x+2)
Taco: ——+ +X+1l=—"T7—+9.3"+(x+4)(2-x)
5>(Jr 27 55X +4X
1 X+ X2+4x+
o —-3%—(x+8) = v — 3 1—(x2 +4x+1)(1)

Xétham s6 f (t)=5—1t—3t ~t,

co: f'(t):$—3tln3—l< 0,vt nén hamsé y = f (t) lunnghich bién

Do do, phuong trinh (1) ¢6 nghigm < f (x+8)= f (x*+4x+1) c6 nghi¢m

X_—3+\/37

o X482 +4X+1 & X243X-T7=0 < 2
X_—3—\/é7

2

Viy tong cac nghiém cta phuong trinh trén [a —3.
Cau 11. S6 nghi¢m cia phuong trinh x* —5x—2=(x*-8x +3).8"° +(3x—5).8“* I3
A 4. B. 3. C.1. D. 2.
Loi gidi
Pit u=x*-8x+3, v=3x—5, phuong trinh d cho viét lai 12
u+v=ug8"+v.8' <u (1—8“) = v(8u —1) (*)
Tathly u=0 hodc v=0 thoa man phuong trinh (*).

Véi u=0 vav=0 taco (*)<:>1_8 8 (**)
\Y u
Ta thay:
['Néu u>0 thi —=>0 vanéu u<0 thi ——=>0.Do d6 VP(**)>0,Vu =0.
u u
[ Néu v>0 thi =——<0 vanéu v<0 thi =——<0.Do d6 VT (**)<0,vv 0.

Vv Vv
Tir do suy ra (**) vo nghiém.
Nhu vay, phuong trinh da cho tuong duong vai

X=4++13
u=0 x?-8x+3=0
= S| x=4-413.
v=0 3x-5=0
5
X=—
3

Vay, phuong trinh da cho c6 3 nghiém.
Cau 12. Phuong trinh €* —e¥? 1% 1 242x+1 6 nghiém trong khoang nao?
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ST&BS: Th.S Piang Viét Pong Trwong THPT Nho Quan A Phwong phap ham dic trung

) o) ok

Lo giai
Chon A
bK: x> —1
2

e~ =1 %2 + 2J2x+1 o e — ' = _(x+1)’ +(\/m+1)2

o e+ (x+1) :eJm+(\/m+l)2 (*)

Xetham b f (t)=e' +(t+1)° Vi tz-%

f(t)=e"+2(t+1)>0 véi moi t > —%. Suy ra ham s6 dong bién trén |:—%;+00).

()& 0= 1 (V2xrT) e x= 21

x>0
x>0 x>0
<9, Al = x:l—\/i .
XS =2x+1 X°=2x-1=0 <:>x:1+\/§
x=1++/2

Cau13. C6 bao nhiéu sé nguyén y<10 sao cho ton tai s nguyén x théa man
5202y 2 =5t +(x—1)2 ?
A. 10 B.1 C.5 D. V0 s
Phan tich
Phuong trinh dang f (u)= f (v).
Phuong phap: Ching minh 'y = f (t) don diéu trén (a;b). Tir phuong trinh suy ra u=v. Tur
do6 tim su lién hé giira 2 bién X,y va chon X,y thich hop.
Loi giai
Chon C
Taco: 572 242" =51 +(x—1)2 o522y 7 Ly 151 2y
Xét: f(t)=5"+t dong bién trén R . Do d6 tir phuong trinh trén suy ra:
y y
J2’ +x—1=x2—x<:>(x—1)2 =2 =22 & x=1+22.
y
Do x nguyénnéntaco 22 eZ va y <10 nén y € {0;2;4;6;8} .
Cau 14. Cd bao nhiéu sb nguyén y sao cho ton tai x e (%;3) théa man 275 = (1+xy)27% 2.

A. 10. B. 12. C. 11. D. 9.

Lai giai
Chon C
Viét lai phuong trinh thanh 2739 = (1 + Xy)27’Xy

+) Tacd (1) < 3x* —9x =log,; (1+xy)—xy <3 —-9x—1=log,, t—t, véi t =1+ xy > 0.

, 1
+) Xéthamsé f (x)=3x*-9x—1. Taco -%g f(x)<-1 Vxe(g;?»j.
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. 1 1
+) Xéthamso g(t)=log,,t—t,t>0. g’'(t)=———-1; ¢'(t)=0 =t =——
) 9(t)=logy 9'(t) tin27 g'(t) In27
1
t |0 ~80710"m %0043 t°:1n27 1 ~8,4 00
g'(1) + 0 I
2(t,)~-0,66
g(r) -
<
—00 o —0

te(z& 07.102:~0, 04)
te(L~84)

_-148,07.10™ _ | ~140,04

~8,07.10% <1+xy<~0,04 |~ y=

hay =
1<1+xy<~8,4

1 31
Tacé —%s f(x)<-1, VXE[E;?J suy ra _ZS g(t)<-le

0<y<zM
X

-3< y<—i 1, .
= 3, (X€[§,3), Y nguyén).
0<y<22
+) Nhan thdy y = —2;y = —1 thoa mén de.
+) V6i 0<y<22,taco (1) < 3x*=9x—1-log,, (1+xy)+(1+xy)=0.

3 1 X s
Nhap ham, thay céc gia tri nguyén cuay, kiém tra nghiém X 6(5;3j dandénchon 1<y <9

Vay ye{-2,-112;..;9} nénco 11 gia tri nguyén caa Y thoa man deé.
Cau15. C6 bao nhiéu cdp sb nguyén (x;y) théa man dong thoi 1<x<2022 va
384.128° 2 _6.8Y + 6=3y—7x2 +14x?
A. 674. B. 1348, C. 1346. D. 2022.
Loi gidi
Chon B
+Taco: 384.128" 2 —6.8Y +6=3y —7x? +14x = 32" 1 7(x-1)* =321 43y 41,
+ Xét ham s f (t)=3.2'+t, t>=0 c6 f'(t)=3.2"In2+1>0 nén ham sé dong bién trén
[O; +oo) )
#Do dé: 7(x-1)" =8y +1< 7(x* ~2x)+6 =3y

R n . X—2:3 X=3n+2
+Vi X,y eZ nén (x2—2x):3:> s neZ
X:3 X=3n
-1 2020
—<n<
‘ 1<3n+2<2022 |3 3 0<n<673
ma 1<x<2022 = =
1<3n<2022 1 1<n<674
§£n£674
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Cau 16.

Cau 17.

Cau 18.

hay c6 1348 s nguyén n. Mai giatri cua n cho chiing ta mot cp so nguyén (x;y) théa man
diéu kién cua bai toan.

Vay c6 1348 cip s6 nguyén (x; y) thoa man diéu kién cua bai toan.

C6 bao nhiéu cip s nguyén duong (x;y) thoa mén 0 < x <2020 va 3*(x+1)=27"y.

A. 2020. B. 673. C. 672. D. 2019.
Loi giai
Chon B
Taco: 3°.(x+1)=27"y < log,[ 3"(x+1) | = log, (27"y)
< x+log, (x+1) =3y +log,y < (x+1)+log, (x+1)=3y+log,y +log,3

< (x+1)+log, (x+1) =3y +log, (3y). (*)
Xéthamsd f (t)=t+log,t, véi t e(1;2021].

1
fr(t)=1+—>0 ; .
(t) et , Vte(1;2021]

Suy raham sé f (t) lién tuc va dong bién trén (0;2021) ;
Ma (*) < f(x+1)=f(3y) e x+1=3y < x=3y-1.
1 2021

Vi 0<x<2020 < 0<3y-1<2020 < 1<3y <2021 <:>§ y<T

Do yeZ" = ye{l;2;3;.;673} . Ung v6i mdi gid tri y chotamot X nguyén duong.
Vay ¢6 673 cip (X;y) thoa yéu cau bai toan.
Cho ham s f(x)=e*—e™ +2x°+x. Phuong trinh f (4% +x)+ f (2" =x—3)=0 c6 tap
nghiém la
A. {0}. B. {1}. C. {0;1}. D. {-13}.
Loi giai

Chon A
Truéc hét tanhan thay rang: f (x) lahamlevi: f(-x)=e* —e*-2x*—x=—f ()
Dao ham: f!(x)=e*+e ™ +6x*+1>0= Ham s6 don diéu ting.
Tir phuong trinh gia thiét: f (4% +x)+ f (2! —x—3) =0« f (4 +x)=—f (2" —x-3)
o f(4X+x)= f(-2"+x+3) o 4 +x=-2"+x+3e 4 -22"-3=0

——3(VN)

ve —) tap nghiém cia phuong trinh da cho la: {0} .

Cho cac sé thuc x, y véi x>0 théaman e +eY* +x(y+1)+1=e""+ —3y. Goi

ex+3y

m la gié tri nho nhat cua biéu thic T = x+ 2y +1. Ménh dé nao sau day 13 ding?

A. me(2;3). B. me(-10). C. me(0;1). D. me(12).
Loi gii

Chon C

Tur gia thiét €% +e¥* +x(y+1)+1=e™" +exTy—3y

1 —xy-
e gy =e -

1
p— +(—xy-1) (1).
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. 1 : e 1 s b
Xéthamsé f(t)=e'—=+t vsiteR taco f'(t)=e'+=+1>0, VieR= f(t) la ham
e e
s6 dong bién trén R.
-x-1

Phuong trinh (1) cé dang f (x+3y)=f (—xy—1)= x+3y=—xy-1=y= 3(x20).
2
Khido T=x+2yslox— 22 giag 4 X HOXES 4000
X+3 (x+3)"  (x+3)
T, =0-2242 1oy,
0+3 3

10 1
Cau 19. Co6 bao nhiéu cap (x;y) thoa man 10** =[x+ y+1+£)1oXy va xeN, y>0.

Xy
A. 14. B. 7. C. 21. D. 10,
Loi giii
10 1 10 1 10 1
— - — 1 — — 41
10 :£x+ y+3+1].1oxy o100 2NV 4oy 10 4y :(1+i].1oxy
Xy Xy X+Yy Xy

Xétham s6 f(t)=t.10' trén khoang (0; +w0).
f'(t)=10"+t.10'In10>0, Vt>0 nénhamsé f(t)=t.10"dong bién trén khoang (0;+o)

10 1
— —+1
Do do: 10 .10X+y=(1+i).10Xy <:>£=1-|—i
X+Yy Xy X+Yy Xy
<:>10:(x+y)(l+ij<:>10—(y+£]:x+£.
Xy y X

Vi y+122, vy >0 nén x+££8<:>x2—8x+1£0<:>4—\/1_5£x£4+\/1_5, xeN
y X

= xe A={1,2;3;4;5,6;7}.

A>0
e \ 1 ]
Vi mdi séa>0 phuong trinh Y+ —=a < y*—ay+1=0 (*) c6 {S=a>0
y P=1>0
=> Phuong trinh (*) lubn c6 hai nghiém y > 0. Vay c6 14 cip (x;y) thoa mén yéu cau bai

toan.
Cau20. C6  bao nhiéu cip séb nguyén (x;y) théa man 0<x<2020 va

2,625 ~10.125Y =3y —4x? +1

A. 2020. B. 674. C. 2021. D. 1347.
Loi giai

Chon D

Cach1

Taco

2.625° —10.125' =3y —4x% +11< 2.5% — 259" =3y —4x? +1

2.5 1452 =259 +3y+1(*)

Xéthamsé f (t)=2.5"+t aham so ddng bién trén R.

Taco (*) e f(4x7)=f (3y+1) < 4% =3y +1 < 4x° —1=3y & (2x—1)(2x+1) =3y (**)
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Do X,y nguyén nén 2x—1;2x+1eZ va 3 la s nguyén to nén (**) tuong duong véi hoic
(2x—-1):3 hoac (2x+1):3

Néu (2x-1)i3 < 2x=1(mod3) < 2x = 4(mod3) < x = 2(mod3)

Néu (2x+1)i3 < 2x=-1(mod3) < 2x = 2(mod3) < x =1(mod3)

Ta c6 2021 gia tri nguyén caa X sao cho 0< x <2020. Trong d6 c6 674 sb chia hét cho 3.
Nén c6 1347 s6 thoa (**). Véi mdi gia tri nguyén cia x thi ta tim dugc mot va chi mot gia
tri y nguyén tuong ung. Vay c6 1347 cip (x;y) nguyén thoa man bai toan.

Céch 2
Taco

2.625° —10.125Y =3y —4x* +11< 2.5 — 259 =3y —4x* +1
& 2.5 1 4x? = 2.5 1 3y +1(¥)
Xéthamso f(t)=2.5"+t laham sb dong bién trén R.
Taco (*) < f(4x°)=f (3y+1) = 4x* =3y +1 & 4x° —1=3y(**)
x =3k
Tathdy xe N=|x=3k+1(keN).
x=3k+2
V6i x =3k thi 4x* —1=4.9k? —1 khong chia hét cho 3 nén truong hop nay loai.
Vi Kigt:lz thi x> =3m+1(m e N) nén 4x’ —1=12m+3 chia hét cho 3.

x=3k+1 . ¥ . R
Vay 3K 40 mat khéc 0 < x <2020 nén c6 1347 so nguyén x thoa (**).
x =3k +
Véi méi gid tri nguyén cua X thi ta tim dugc mot va chi mot gia tri y nguyén twong ung. Vay

c6 1347 cap (X ;y) nguyén thoa mén bai toan.

Cau 21. Co6 bao nhiéu cap sé nguyén (a;b) thoa 42000 _gab-ab 4 52 2 +3(a+b)-ab+2=0?

A. 12. B. 10. C. 14. D. 9.
Loi giai
Chon A
+) Ta co: 4,20 _gPe 4 a2 12 4 3(a+b)-ab+2=0

e 22 (a1 h) 12 = 2% 4 33k 33 -3h(1).

+) Xétham f (t)=2'+t trén R,c6 f(t)=2"In2+1>0,vteR

= f (t) dong bién va lién tuc trén R, nén:

()< f((a+b) +2)= f (3ab-3a—3b) < (a+b)’+2=3ab—3a-3b

o a’—(b-3)a+b’+3b+2=0(2).

+) Xem (2) 1a phuong trinh bac hai bién a va b 1a tham s6. Ton tai cip sb thuc (a; b) thoa
@) khi va chi khi phuong trinh 2 co nghiém

—9—5\/ﬂ£bS 942421

e A20e(b-3) —4(b’+3b+2)20 < -3b*-180+120 .

Do b nguyén nén b e {-6,—5,-4,-3,-2,-1,0} .
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a=-4
+) V6i b =—6: phuong trinh (2) thanh a2+9a+20:0<:{a_ .
/o < N 2 a=_2
+) Vé6i b =-5: phuong trinh (2) thanh a“ +8a+12=0 < 0z &
/o < N 2 a=_1
+) V6i b =—4: phuong trinh (2) thanh a°+7a+6=0< a6’
+) V6i b =—3: phuong trinh (2) thanh a> +6a+2=0< a=-3++7.

a=0
a=-5
a=0
a=-4
a=-1
a=-2

+) V6i b = -2 :phuong trinh (2) thanh a* +5a=0 < {
+) V6i b = —1: phuong trinh (2) thanh a* +4a=0 < {

+) V6i b =0: phuong trinh (2) thanh a° +3a+2=0< {

Vay ¢6 12 cap sb nguyén (a, b) thoa yéu cau bai toan:
(-4:-6).(~6:-4),(=5;-2),(-2;-5),
(=5:-6),(~6;-5), (-1 _4),(_4, “1),(0;-2),(=2:0), (0: 1) (=% 0).

Cau 22. :Chocécsdthyc x,y thoaman e* 2 +e¥(x? =xy + y> —1)—e"™*" = 0. Goi M,m lan luot

A GTLN, GTNN cua biéu thic P = ~Tinh M =m.

1+xy
A M-m=1. B.M-m=2. C.M—mzé D.M-m-=3.
L oi gidi
Chon A
Tach e +e¥(x2—xy+y2—1) - =0 < X4 (2 -xy+y?-1)—e* =0
ey _xy 2y =Y +1+y? (1)
Xétham f(t)=e'+t,teR.Taco f'(t)=e'+1>0 VteR nén f(t) dongbiéntrén R.
Do do (1)< f(X¥—xy+2y) =fA+y) =X’ —xy+2y° =1+y & X —xy+y’ =1
1—(x—y)2+xy>xy 1
Khi d6 . suy ra 1> xy >—.
1=(x+y) —3xy>-3xy 3

1 1 1
Do d6 —<P= <—<:>1£P: ! SE.VéyM—mzl
1+1 l+xy 4_ 172 1+xy 2
3
Cau 23. Cho céc s thuc x, y thoaman 5+16.4 % = (5+16X Zy) 72X+ Goi M va m lan luot
la gié tri 16n nhat va gia tri nho nhit cua biéu thic P _10X+6Y+26 iph oM.
2X+2y+5
21 19
A T=—. B. T=10. C.T=15. D.T=—.
2 2
Loi giai
Chon D
Dit t = x* -2y, khi d6 gia thiét trong duong véi
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Céau 24.

5+4"% 544

5+16.4' =(5+16').7°" < 7 O

Xét ham sb f(u):S(lju+(ﬁjutrén R . Taco: f’(u):S(lju In1+(£jU Inﬂ<0, Vte R
7 7 7 7 \7 7
Suy ra f (u) la ham sé nghich bién trén R .
Dodo )= f(t+2)=f(2)ot+2=2tct=2cx"-2y=2c2y=x"-2
10x+6y+26 3x*+10x+20

Khi d6 P = ==
2X+2y+5 X°+2Xx+3
avr B X=-5
Tacd P'= 4x” - 22x :20 =0 1 . Bang bién thién nhu sau:
(x2+2x+3) X==3
1
T |—00 ) —— +00
2
y -0 + 0 -

Y 3\?/7\

TuBBT,tasuyra M =7, ng.vay M +m=7+g=%.

C6 bao nhiéu cgp sb nguyén (x;y) théa man

(4xy +7y)(2x-1)(e® —e¥ ) =[ 2x(2-y)+y+T7]e’

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

Loi giai

Chon C

Taco: (4xy+7y)(2x=1)(e® —e™"7)=[2x(2-y)+y+7]e’

< (Ax+7)(2xy—y)(e™ Y —e™7)=2x(2-y)+y+7 (vi e’ >0 Vy)

< (4x+7)(2xy - y).(ezxy’y —e“x”) =(4x+7)—(2xy-y)

& (4x+7).[(2xy— y)e™ —1] =(2xy - y)[(4x+ 7)e —1]
L 2xy-y AX+7

:(ny y)e 1:(4x+7)e 1v<’yix¢—z;x¢£;y¢0
2xy -y Ax+7 4 2

I S S

2xy—y Ax+7

ey -
, L1

Xét f(t)=e -t (t=0)

= f'(t)=¢ +ti2 >0 Vt=0 = f(t) dong bién trén cac khoang xéc dinh

= f(2xy-y)=f (4x+7)
o THL: (2xy—y).(4x+7)<0
Giastr 2xy—y<0 va 4x+7>0.Do x,yeZ nén 2xy—y<-1va 4x+7>1.
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Cau 25.

Cau 26.

Cau 27.

1
f(2xy-y)< f(-1)=1-=-<1
(2y=y)< (1) e .Dodo, f(2xy—y)= f(4x+7).

f(4x+7)>f(1)=e-1>1

o THD: (2xy—y).(4x+7)>0

AX+7 N 9
2x -1 2x -1
Theo bai, yeZ nén 2x—1e{£1+3;+9} = x e {-4;-1,0;1,2;5} .
2 - BPT MU KHONG CHUA THAM SO
Tim sb nghiém nguyén ctia bit phuong trinh 22X 9%+ _ px*+10x50 2 _ 95y 1150 < 0
A. 6. B. 4. C. 5. D.'3.
Loi giai

f(2xy—y)=f(4x+7) < 2xy—y=4x+7 = y=

Chon B

Pit a=2x*-15x+100; b= x> +10x—50 ta cd bat phuong trinh:
22 -2"+a-b<0 ©2°+a<2+b<a<b

(do ham sé y =2* +x la ham s6 dong bién trén R)

Véi a<b < 2x*—-15x+100 < x* +10x—-50 < x*—25x+150<0
< xe(10;15) . Vay bat phuong trinh ¢6 4 nghiém nguyén.

S6 nghiém nguyén cia bt phuong trinh 22718x100 _x+10x-80 | y2 _ 25y 1150 <0 13
A. 6. B. 4. C. 3. D. 5.
Lo giai
Chon B
DKXD: VxeR.

Xét bat phuong trinh 22 715100 _ px+10x-50 4 42 _ 95y 1150 < 0.

e 2P0 _ 00 4 (%2 ~15x+100) - (X* +10x —50) < 0.

€ 20 (20 15X +100) < 2777 1 (X +10x - 50) (1)

Xéthamso f(t)=2'+t voiteR.

Taco f'(t)=2In2+1>0 véi vteR.Suyrahamsé f(t) dongbién trén R.
Mit khéc, (1) < f (2x* —15x+100) < f (x* +10x—50).

Suy ra 2x*=15x+100 < x* +10x —50 <> x* = 25x +150 < 0 <> -15 < x < —10.
Nghiém nguyén cia bat phuong trinh 1a x e {-14;-13,-12;-11} .

Vay s6 nghiém nguyén cua bat phuong trinh 1a 4.

Tap nghiém S cua bat phwong trinh 3v2xit_grit

A. S =[0;+). B. $=[0;2]. CSI SX:[2;+oo). D. S =[2;+w0)uU{0}

Chen D

biéu kién : x=>0.

Tach 3 -3 < x2 4 2x > 32 o) <3 _y2 (1)
Xétham f (t)=3""—t* trén [0;+o0).

co f'(t)=3""In3-2t
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Cau 28.

Céau 29.

Cau 30.

co f "(t):3“1.(ln3)2 ~2>0,Vte[0;+o) nén ham s6 f'(t)=3"In3-2t lién tuc va dong
bién trén [0;+o).

Vte[0;+oo):> f '(t)Z f'(O):S.In3>O = f(t)=3t+1—t2 lien tuc va déng bién trén
[0;+oo).

x>0 {x =0

Vay (1) f(V2x)< f(x) = 2XSX<:>{2X£X2 e

Tim s6 nghiém nguyén cia bit phuong trinh 22715100 _ px*+10x-50 | w2 _ 55y 1150 < (.
A. 6. B. 4. C. 5. D. 3.
Léi gidi
Chon B
2
Pit: {“ =2 -Ix 100 e 95x 4150,
V=X +10x-50

D200 _ oxiHO0XS0 | 42 9By 1150< 0> 2" —2' +U—V<0 <> 2" +U<2' +V.
Xétham f(t)=2'+t c6 f'(t)=2"In2+1>0,vteR.

Suy raham f (t) 1a ham dong bién trén R .

Ma f(u)< f(v)nénu<v.

Suy ra 2x* —15x+100 < x* +10x —50 <> x* —25x +150 < 0 <> 10 < x < 15.

Vi xeZ= xe{11,12,13,14}.

Vay bt phuong trinh d4 cho ¢6 bén nghiém nguyén.
-x*+18x*-48x+36

Bat phuong trinh xv/X+1<(2x-3).2 . c6 bao nhiéu nghiém nguyén?

A. 8. B. 10. C.9. D. V6 s6.
Loi gii

Chon A

Xx=>=1

x#0

Ta chi xét vdi cac gia tri nguyén cia X.

V6i x ==1 thay vao bat phuong trinh khéng théa man.
Véi x > 2, bat phuong trinh tuong duong voi:

biéu kién: {

16x*-48x+36 4x-6

a0z e T B8N
X

Xét ham sb. f (t)=2"1t trén khoang (0;+e0) tacé: f'(t)=2" +2t2.2"In2>0, Vt>0,
Vay ham sé f (t) dong bién trén khoang (O;+oo), khi do:

(e 1[40 1 252) o a8

X
< x*(x+1)<16x* —48x + 36 < x*-15x* +48x—36<0
x < 6-2+/5(x1101)
3<x<6+25(~10,898)

Vay bét phuong trinh ¢ 8 nghiém nguyén.
Tim s nghiém nguyén cua bat phuong trinh

<:>(x—3)(x2—12x+12)<0<:{
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Céau 31.

Céu 32.

Céau 33.

20212490 _ 2021 —(x~1)(8~x) <0.

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

Chen C

Taco 2021249+ — 2021 —(x~1)(8~-x) <0

& 2021740 _ 20214 4 x? —9x +8< 0

& 202177 12X —4x+9<2021 % 4 X2 4 5x+1

o f (Zx2 —4x+9)< f (x2 +5x+1) ,voi f(t)=2021"+t.

f'(t)=2021'n2021+1>0,Vt e R, suy raham s6 f (t) dong bién trén R.

Do vay f (Zx2 —4x+9)< f (x2 +5x+1) S 2X2—4X+9<x® +5x+1 & x*—9x+8<0

< 1<x<8.Vi X nguyénnénsuyra xe {2,3,4,5,6,7} :

Viy bét phuong trinh ¢6 6 nghiém nguyén.

C6 bao nhiéu cip sb nguyén duong (x;y) théa mén 1< x <10 va x+x° -9’ >3

A. 10. B. 11. C. 9. D. 8.
Loi giai

Chon A

Tacd x+x°-9" >3 & x+x*>9"+3,

Xét ham s6 dic trung f (t)=t*+t véi t>0.

Taco f'(t)=2t+1>0,vt>0 suyra f(t) [aham sodong bién trén (t>0).

Suyra x+x°>9"+3 < f(x)2f(3)e x23.

Véi gia thiét 1< x <10 tacd: 3 <10= y<2.

TH1L: y=1=3"<x<10= x e{8;4;5,6,7;8;9;10} c6 8 cap nghiém (X;y) thoa mén.

TH2: y=2=3"=9<x<10= x&{9;10} c6 2 cap nghiém (x;y) thoa man.

Vay c6 tat ca 10 cap nghiém (X; y) théa man.

C6 bao nhiéu cip sb nguyén duong (x;y) théa man 2.2 + x +sin’y < %5y

A 1l B. 0. C. 2. D. 3.
Loi gii:

Chon B

Taco 2.2°+ x+sin’y < 27 < 2¢ 4 x+1< 2 4 cos?y . (1)

bat f(t)=2"+t= f'(t)=2"In2+1>0, Vt>0.

Suy rahamsd y = f (t) 1a ham sé dong bién trén (0;+o).

Suyra (1)< f(x+1)< f(cos’y) < x+1<cos’y < x<—sin’y = x<0 Vo Ii.

Vay khong ton tai cdp s6 nguyén duong (X; y) nao théa mén dé bai.

Xeét c4c s thuc khong 4m X va y thoa man 2x+ y.4*Y™ > 3. Gid tri nho nhét cia biéu thirc

P=x*+y?+4x+6y bang

65 33 57 49

A —. B. —. C. —. D. —.
8 4 8 8

Loi giai
Chon A
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Céau 34.

Taco: 2x+ Y4 23 y.27P 2 >3-2x < 2y.2% 2 (3-2x).2° . (1)
1 Néu y>0 va ng thi (1) ludn dung. (2)

1 Néu y>0 va x<g, khi d6 ta xét ham sé f (t)=t.2' véi t>0,taco f(t) lién tuc trén
[0;+00) va f'(t)=2"+t2'In2>0,Vt>0 = f(t) dong bién trén nira khoang [0;+0).

Do dé (1) < f(2y)>f(3-2x) = 2x+2y>3< x+y2% (3).

Goi phuong trinh duong thang d : X + y—g =0.

Tir (2) va (3) suy ratap hop cac diém M (x;y) théaman déla (T), véi (T ) mién mét phing
thudc goc phan tu thir nhat nam phia trén duong thang d ké ca duong thang d .
Ta c6 P=x2+y2+4x+6y<:>(x+2)2+(y+3)2=P+13 voi P>13 vi tam 1(-2;-3)
khong théa mén x+y2%

tam | (=2;-3)
Goi (C):(x+2)" +(y+3)" =P +13 la duong trdn c6 P,

3 (€): (2 +(y+3) suines (172

Khi (T) va (C) c6 diém chung thi d(I,d)<R
‘_2_3_3

65

2 S\/P+13<:>P+132%<:>PZE.

V2

Khi P =% dudng tron (C) tiép xtic dudng thang d tai A(%%} thoa vi A thude (T).

f—

0 ; . ) . 1
Vay gia tri nho nhat cua biéu thac P la % khi x :% va y= 2

Xét cac s6 thuc khong @m x va y thoaman x+3y.3°*™* > 4. Gia tri nho nhét cua biéu thuc
P =X’ +y?+5x+4y bing

AL B. 32 c. 2, p. 2!
8 4 8 8
Lai giai
Chon A

Tach x+3y.3"¥ >4 3y3"¥* >4-x < 3y.37 >(4-x)3" (*)
Xétham's f (t)=t.3',vt>0,taco

f’(t)=3"(1+tIn3)>0,vt>0= f (t)dong bién trén [0;+wx).

(*)e f(8y)=f(4-X%), VX, y20=3y>4-x < x>4-3y, VX,y>0
Xét biéu thirc P=x2+y2+5x+4y:>P2(4—3y)2+y2+5(4—3y)+4y

N P210y2—35y+362§

7
Vay minP:4—3 khivachikhi 17~ 2 @(x;y):(—ﬁ;z)
8 44

Xx=4-3y
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2
Cau 35. Cho céc sb thyc x,y thoa man 5+16.4 2 s(5+16X2*2V).72V*X2+2 va X?z y+1. Goi M va

m lan luot 12 gia tri 16n nhat va gia tri nho nhét caa biéu thac

p o 10X+6Y+26 "\ i 4. gia tri cuia bidu thirc T = M +m bing

2X+2y+5
A. T =10. B_T:E, C.ng. D.T=15.
2 2
Loi giai
Chon C
Dit t=x>-2y.

54+4%% 544*
7t+2 S 72'( (1) )

Xéthamsé f (u) >+4 :S(EJ +(£j ta co f'(u):S(Ej In1+(ﬂ) Inﬂ<O,Vu eR
7" 7 7 7 7 \7 7

Suy raham so f (u) ludn nghich bién trén R.

Khidé (1)< f(t+2)< f(2t) ot+222t > t<2.

Tacod 5+16.4' < (5+ 4% ).72-t N

2

2
Mt khac X?Zy+1<:>x2—2y22<:>t22. Suyrat=2<sy =

X2 Thay vao P ta duoc

b_ 3x? +10x+ 20
X2 +2x+3
Khi P#3, vi P xé4c dinh nén phuong trinh (2) c6 nghiém.
Khi 6 A'>0 < (5-P)’ —(3<P)(20-3P)>0<>—2P* +19P-35>0
19

@ESPSY. Vay T=M +m=§+7=—.
2 2 2

= (3-P)x2+2(5-P)x+20-3P =0 (2).

Cau 36. Xét cac s thyc duong X,y thoa 20217 _4(x+—y2;222 0. Tim gia tri nho nhit cua biéu
X+
thuc P =2y—4x.
A. 2021. B. 2020. C. % D. 2.
Loi giai
Chon D
Tirgid thict, tasuy ra 2020 > Y2 a0y 4 0) > log,,, HYE2 (1)
(x+2) +2)
a=4x+y+2
bit 2 =b-a=x*-y+2thi (1) tré thanh
b=(x+2) =x*+4x+4
= 2(b-a)>1log,y,, a—10g,,, b < l0g,,, a+2a>log,, b+2b (2).
Xétham s f (t)=log,, t+2t trén (0;+w0) tacd f'(t)= +2>0,vt>0
0 ( ) g2021 ( OO) ( ) t|n2021
Suy rahamsd f (t) luon ddng bién trén khoang (0;+oo).
Khidé (2) < f(a)> f(b)<:>a2b<:>4x+y+22(x+2)2 Sy2xi+2.
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Thay vao P, ta duoc P22x2—4x+4:2(x—1)2+222.
Vay P.. =2 khivachikhi x=1,y=3.

DANG 2: PHUONG PHAP HAM PAC TRUNG GIAI PT, BPT MU CHUA THAM SO
Cau 37. CO bao nhiéu gid tri nguyén duong cta tham s6 m nho hon 2021 dé phuong trinh

m++m+2* =2 ¢ nghiém thuc.

A. 2020. B. 2021. C. 2022. D. 2019.
Loi giai

Chon A

Tacod m+ym+2" =22 & m+2* +/m+2* =2"+2%(1).
Vm+2* >0

2">0
Xéthamso f(t)=t>+t
DZ thay ham sb dong bién trén khoang ( 0;+0).

Dodo (1)« f (V2 +m )= (2) 2"+ m=2% e m=2% 2

D& thay: khi m>0:>{

bit 2*=a véi a>0=>m=g(a)=a’-a trén khoang (0;+o)

4 0 l +o0
2
0 +00
g(a) . 1 /
4

s . , i, . 1
Phuong trinh ¢6 nghiém khi va chi khi m > 7

Viy c6 2020 giatri caa m thoa man diéu kién.

Cau 38. Cho phuong trinh 2 =2+m _ 2 4 43 _ 3y 4 m=0. C6 bao nhiéu sé nguyén m dé phuong
trinh cé ba nghiém phan biét?

A. 5. B. 1. C. 2. D. 3.
Loi gidi

Chon D

Ta co:

2XHC2m X 3 3x+m=0

e 2XREam L3 % ox e m =25 X X (*)

Xét f(t)=2"+t

Co f'(t)=2'In2+1>0 suyra f(t) la ham dong bién trén R
Khi d6

(*) = +x* =2x+m =X +X

< X°=3x=-m(**)

Xét

h(x)=x*-3x;h'(x)=3x*-3;h'(x) =0 < x==1

hep = h(_l)ZZ; her = h(l):—Z
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iz t 0 ]

Phuong trinh ¢ ba nghiém phéan biét khi va chi khi -2<-m<2< -2<m<2
Ma m nguyén nén me {-1,0;1}
Két luan: C6 ba s6 nguyén m dé phuong trinh c6 ba nghiém phan biét.

Cau39. Cho phuong trinh (VB)"  ~(vB) " =-x*+2mx¥3m-4 (1). Goi S la tap hop

tat ca cac gia tri nguyén ciia tham s6 m thudc khoang (0;2020) sao cho phuong trinh (1) c6

hai nghiém phan biét. SO phan tir cia tap S la
A. 2020. B. 2018. C. 2019. D. 2021.

Loi gidi
Chen B

(\/5)3x23mx+4 _(\/§)Zx2mx+3m _ _XZ omMX43Mm =4
= (\/§)BX23mX+4 +3x?—3mx+4 = (\/§)2X2mx+3m +2x* =mx+3m (2).

Xéthamso f (t):(\/é)t +ttréntap R . Taco f '(t):(\/§)t Inv/3+1>0, Vt e R suy raham
sd y=f (t) dong bién trén R .
Khi d6, phuong trinh (2) < f(3x% —3mx+4) = f (2x* —mx+3m)
< 37 =3mx+4=2x"—mx+3m < x*-2mx-3m+4=0 (3).
Phuong trinh (1) ¢6 hai nghiém phan biét khi va chi khi phuong trinh (3) c6 hai nghiém phéan
biét < A'>0 <« m2+3m—4>0 @{ml .

m< -4
Ma m nguyén va thugc khoang (0;2020) suy ra S ={2;3;4;..;2019} .
Vay tap S c6 2018 phan tir.

CAau 40. Cho phuong trinh M™% _ g2 _ 36962y _ msin2x+1 (m 14 tham sé thuc). Sé gia tri
nguyén dueng cua m dé phuong trinh d& cho vo nghiém 1a

A. 3. B. 2. C. V0 sd. D. 1.
Léi giai
Ta co
gMeinZxeos2x _ ge0sx:2 _ 36052x — msin2X +1 <> ™M %2 | msin2x — cos2X = 6% ¥ 4 cos?X + 2
& f(msin2x—cos2x) = f (cos’x+1) voi f(t)=¢'+t.
Xét f(t)=e'+t co f(t)=e'+1>0,VteR. Do do ta co:
f (msin2x—cos2x) = f (cos’x+2) <> msin2x —c0s2x = Cos’X + 2.
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Céau 41.

Cau 42.

< 2msin2x—3c0s2x =5 vO nghiém khi va chi khi:
(2m)2+(—3)2 <FPom<ds-2<m<2.VimeZ =m=1.

C6 bao nhiéu gia tri m nguyén dé phuong trinh

256240 1 8cos2X + 2(4—m)cosx = 22" 1 m —§

c6 ding 2 nghi¢ém phan biét thude [—%,%} .

Loi giai
Chon B
Ta co:
25620052x+cosx +8C0S2X + 2(4 —_ m)cosx = QameosHm L m 8 1)

2
2cos X+COSX) 22mcosx+m

o +8(20052x—1)+8cosx—2m.cosx - +m=8

P 8(2c0s’x +cosx) = 22" + 2m.cosx +m (2)

Xétham dfic trung f(t)=2"+t c6 f'(t)=2"In2+1>0,VteR, suy raham f (t) dong bién
trén R .

Phuong trinh (2) < f (8(2c052x + cosx)) = f (2m.cosx + m)

N 8(2coszx + cosx) = 2mM.cOSX + M <> 8cosx (2cosx +1) —m(2cosx +1) =0

COSX = X
<> (2cosx+1)(8cosx—m) =0 < 2

m
COSX = 3

Do phuong trinh cosx = —% khong c6 nghiém trong {—%,%} nén phuong trinh (1) cé dtng
2
nghiém phan biét trong [—%%} khi 0< % <1< 0<m<8.
Vi m nguyén nén me{0;1,2;3;4;5;6;7} = c6 8 gid tri m thoa man.
C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh sau ¢ nghiém thyc?
292 I3y (Sin°x -+ 6C0s X + 9sinX +m —6) 272 = 2™ 1
A. 20 B. 21. C. 22. D. 24.
Loi giai
Chon B
Chia ca hai vé phuong trinh cho 2°™2 ta dugc:

o¥m-3sink | oindy 4 6COSZX + 9SiNX+M—6 =8+
Im—3sinx

22—sinx

o 2 +5sin®X — 6sin2x + 9sinx +m = 8 + 225™

o 2¥mF 4 m _3sinx = 227 + 8 —12sinX + 6sin’X —sin®x

o 2¥mF 4 m _3sinx = 22 +(2—sinx)3 (1)

Xétham f(u)=2"+u’ trén R.

C6 f'(u)=2"In2+3u”>0,vueR. Do d6 ham so f (u) dong bién trén R.
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Khi d6 phuong trinh (1) < (m): f (2—sinx) < ¥m=3sinx = 2—sinx
< m—3sinx = (2 smx)3 < m=3sinx+(2- smx) (2)

bat t =sinx, (-1<t<1) thi (2) tro thanh: m=3t+(2-t)’ (3).

Xétham s6 g (t ) t+(2-t)’ trén doan [-11].

4 ' _ 2 ' _ 2 _ t::l.
C6 g'(t)=3-3(2-t) =g'(t)=0 < (2-t) =1 @L:%[_l;l]
Bang bién thién:

t | -1 1

1 1

g | — :
g(t) | 24 E
1

1

!

4

e

Phuong trinh (3) c6 nghiém trén doan [—1; ] khivachikhi 4<m<24.
Do m nguyén nén me {4;5;..;24}.
Vay c6 21 gia tri nguyén cua m thoa maén bai toan.

Cau 43. Co6 bao nhiéu gia tri nguyén duong cua m nho hon 20 dé phuong trinh

x+1 X2 +mx+1 X +mX X
c6 nghiém thyc duong?

XAl
A. 19. B. 16. C. 18. D.17.
Loi gidi
Chon A
x#0
Dléu klén X2+mx+l O
X'+ [x2+mx+l X' X mx+L 2 2
Tach er\/ x +mx® + X ol ® i _ :( X +mx+1l
XAl X" +1 X

4 x4 2 X2 +mx-+1

X" +1 = X+mx+1l — —
= eJX—:—+ B (*)

x* X
Xéthamso f (t)=t’e', véi t>0.
f'(t)=2te' +t°6' 20,vt>0. Do d6 ham s y = f (t) dong bién trén [0 ;+0).

4 2
rmg o () e 1121 [
X X

X*+1 X 4+mx+1 x*+1 X +mx+1l 0, )
Suy ra = S—= & X=X =X+1=mx".

2

X X X X
1 1
S M= X+ —X—— (%),
X ()
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1 R 1
bat a=x+=,x>0=a22va xX’+—=a’-2.
X X

(**) tro thanh m=a® —a—2(***).

(*) ¢6 ngiém thyc duong < (***) c¢6 nghiém ae[2 ;+ox).

Xéthamsb g(a)=a’—a—2 trén [2 ;+o).

C6 g'(a)=2a—-1>0,va>2.Suyraham g(a) dong bién trén [2 ;+ox).
Do do g (a) >g (2),Va IS [2 ;+oo) =] (a) >0,Vae [2 ;+oo).

meZ

:>me{l;2;3;..;19}.
0<m<20

Vay (***) c6 nghiém ae[2 ;+0) < m=>0.Ma {

C6 19 gia trj cua tham s m thoa man bai toan.
Cau 44. Goi S la tap hop cac gia tri cia tham s& m sao cho hai phuong trinh 2x*+1=3" va
m = 3* —2x* + x—1 ¢6 nghiém chung. Tinh tong cac phan tir cila S .

A. 6 B. 3. C. 1. D.g.
Loi gii
Chon B
Vi hai phuong trinh d@ cho cé nghiém chung nén hé sau c6 nghiém
2x% +1=3" m =log, (2x* +1
T 32 o 9%( ) = log, (2x* +1) =3" —2x* +x -1
m=3"-2x"+x-1 m=3 —2x>+x=1

Iog3(2x2 +1)

<:>Iogs(2x2+1)+2x2+1=3x+x<:>3
Xét ham s f (t)=3'+t xdc dinh trén R = f(t)=3"In3+1>0 suy ra ham f(t)=3"+t

+log, (Zx2 +1) =3 +x.

dong bién trén R suy ra log, (2 +1) = x> 2x* +1=3",

Xétham sb g (X) = 2x? +1-3" xéc dinh va lién tuc trén R .

Taco g'(x)=4x-3In3= g"(x)=4-3In?3= g"(x)=-3"In*3<0. Suy ra ham s g"(x)
nghich bién trén R . Do d6 g(x)=0 c6 nhiéu nhét 1a 3 nghiém.

x=0 m=0
Talai co g(0)=9(1)=9(2)=0. Suy ra phuong trinh 2x*+1=3" < | x=1=|m=1.
X=2 m=2

Vay S =3.
Cau'45. Cho phuong trinh 3* (3% +1)— (3" +m+2)/3" +m+3 = 24/3" +m+3, véi m latham sb. Co

bao nhiéu gia tri nguyén am ciia m dé phuong trinh ¢6 nghiém thuc?
A.3. B. 6. C. 4. D. 5.
Loi gii

Chon A
3(3 +1)-(3" +m+2)\/3x +m+3=2v3"+m+3

<:>3X(32X +1 (3X+m+2)\/3x+m+3+2\/3x+m+3

o343 = (3X+m+3)\/3x+m+3+\/3x+m+3
o343 = (

F+m+3 ) +43+m+3.
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Xét ham dic trung f (t)=t>+t c6 f'(t)=3t"+1>0, VteR.

3
Viy <:>33"+3X:(\/3X+m+3) W mi3 e f(3)= f(\/3x+m+3)
e = Frm+3o 3% -3 —3=m. (%)

Dt u=3", véi didu kién u>0 vadit g(u)=u’-u-3

Phuong trinh (*) < g(u)=m.

g'(u)=2u-1, g'(u):0<:>u:% ta c6 bang bién thién cta g (u):

i 0 +x

[

—
+

¢'(u) -

Tir bang bién thién ta thdy phwong trinh da cho c6 nghiém thuc khi va chi khi m > —?.

Viy c6 tit ca 3 gia tri nguyén &m ciia m_dé phuong trinh ¢6 nghiém thuc 1a: -3; -2; -1.

Cau 46. Tim tt ca cac gia tri thuc cia tham s6 m dé phuong trinh 5x* +12X+16 =m(x+2)v/x* +2
c6 hai nghigm thuc phan biét thoa man diéu kien 20172 — 20172 4 2018x < 2018.
A me(Z\/€;3\/§]. B. me[2\/€;3\/§]

C. me(3\/§;1—31\/§ju{2\/5}. D. me(Z\/g;l—;\/éj.
Loi giai
Chon A
Taco 20172 20172 1 2018x < 2018
& 20177+ +1009(2+\/x +1) < 201721 +1009(2+\/x +1)
= f(2x+\/x+1)£ f(2+\/x+1).
Xéthamso f (u)=2017" +1009u
Taco f'(t)=2017'In2017+1009 >0,vu = f (u) ddng bién.
Nén 2X++VX+1<2++X+1 < -1<x<1.
Ta lai c6 5x* +12x+16 =m(x+2)Vx* +2 < 3(x+ 2)2 +2(x2 +2) =m(Xx+2)Vx* +2
2

X+2 X+2

=3 5| 42=m——2.
(\/x2+2] X2 +2

xett=—""2 _p(x)=—222X 5 0wxe[-11]

VX +2 (\/x2+2)
Nén gst <3.
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Céau 47.

Cau 48.

Khi d6 phuong trinh tro thanh 3t* +2 =mt < 3t +% =m.

2

Xét ham s6 f(t):3t+%.tacé f'(t)=3—t32=3tt—2_2.

Cho f'(t)zO:tzg.

Bang bién thién

| & ¥
3 3

f'(2) - *

f(2) 113

3

33

Dua vao bang bién thién suy ra 24/6 <m<343.

C6 bao nhiéu gia trj nguyén cua tham sé m thudc doan [-2021;2021] dé phuong trinh

22 (% - 6x +9x+m) 2°7* =2 +1 c6 mot nghiém duy nhét?

A. 4038. B. 3. C. 2021. D. 4039.
L & giai

Chon A

Chia ca hai vé caa phuong trinh cho 22 ta duot:

PALE +(x3 —6X° +9x+ m) =8+2" < 2™ ym-3x=2""+(2- x)3 (*).

Xét ham dic trung: f (t)=2"+t°

Taco f'(t)=2'In2+3t° >0,vteR nén f(t) dong biéntrén R.

(*) =>¥m=3x=2-x ©m=—x"+6x"—-9x+8.

Xéthamso f (x)=—x*+6x*—9x+8 co bang bién thién nhu sau:

X —0 1 3 +00
fr(x) - 0+ 0 _
Fi) M\A / ’ \:oo

. m>8
Phuong trinh ¢6 nghiém duy nhat khi va chi khi: {m 4
<
9<m<2021

-2021<m<3’
Phuong trinh 229 4 (x* ~6x* +9x+m)2"* = 2 +1 ¢6 3 nghi¢m phan biét khi va chi
khi me(a;b) dat T =b®-a’ thi

Két hop voi yéu cau dé bai ta co: { Vay ¢ tit ca 4038 s nguyén m thoa man.

A. T =36. B. T =48. C.T=64. D.T=72.
Loi giai
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Chon B

Tac 22 M3 4 (x*—6x* +9x+m) 2" ? =2 +1

&2 4 (X —6x* +9x+m)=2° +2°.

o 2  m_3x =2 +(2-x)".

Xétham f(t)=2'+t>trén R.

c6 f'(t)=2In2+3t*>0,Vte R nén ham s6 lién tuc va dong bién trén R ..
Do d6 tirsuy ra m—3x=(2-x)" < m=8-9x+6x*—x*.

Xéthamso f(x)=-—x>+6x"-9x+8 trén R.

Xx=3
c6 f'(x)=-3x*+12x-9; f'(x):0<:{ L
X =
Bang bién thién
b —0 3 +o0
(%) - 0 - 0 -
8

+0
T \ /
4 —0

Dua vao bang bién thién ta co, phuong trinh c6 3 nghiém phan biét khi 4<m<8.
Suyraa=4 b=8 =T =b’-a*>=48.

Cau49. Toéng tat ca cac gid tri nguyén cia tham s5 m d& phuong trinh
33 I 4 (x*—9x? + 24x+m) 3 =3 +1 c6 ba nghiém phan biét bang

A. 45. B. 38. C. 34. D. 27.
Loi giai
Chon D
Phuong trinh tuong duong véi

3P4 (X°—9x? +24x+m) =27+ 3 = 3" 4 m-3x=3"" +(3-x)’
Xét ham ddc trung: f (t)=3"+t*= f'(t)=3'In3+3t* > 0;Vte R.
3%“7?“+m—3x:33“x+(3—x)3 e IM-3x=3-x& m:(3—x)3+3x

e m=-x+9x% —24x+27.
X=2

biat g(x)=-x*+9x*-24x+27 = g'(x)=—3x2+18x—24=0<:{x_4

Ta 6 bang bién thién:

X —X

| ka
+

b p—

gix)

g(x) \ j - 11\‘

—i

Dé phuong trinh ¢6 3 nghiém phén bigt thi 7<m<ll=me {8,9;10} . Vay tong cac gia tri
m bang 27.
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Phwong phap ham dic trung

Céau 50.

Céau 51.

Tap hop tit ca cac gid tri thuc cua tham

e +e = 2(x+\/1— X2 )(1+ Xy/1-x? ) c6 nghiém 1a

o) (] cfel

Loi giai
Chon B
—1<t<2

2 1= 2xJ1-x°

Khi do: e +e" =t(t2 +1) e e =t% 4t

Pt t = X ++1-x? :{

sO

m dé

phuong trinh

D. [iln2;+ooj.
2

Xétham f(u)=u®+u = f'(u)=3u’+1>0 Ham s6 ludn dong bién.

= Mye"=t]+t e =t

s . : m 1
Phuong trinh ¢6 nghiém: e" < V2 e m< EInZ .

Tim s6 gia tri nguyén cua tham s thuc m dé ton tai cac sb thuc x; y théa mén

eX2+y2_m +ex+y+xy—m — XZ + yz + X+ y+ Xy— 2m + 2 .

A. 6. B. 9. C. 8.
Loi giai

Chon B

Taco: e ™ 4@ x% L y2 4 XY+ XY —2M+2

D.

e (X 4y —m) -1+ Yo (X+ Y+ xy—m)-1=0 (1)

Xéthamsb f(t)=e'—t—1trén R
f'(t)=e' -1, f'(t)=0=e'-1=0<=1t=0
Bang bién thién:
¢ —00 0 +00

™~

Tu bang bién thién suy ra f t)>0vVteR.

(t)
Do dé (1) < (x +v? m)+ (X+y+xy—-m)=0

2 2 _m— _ M=
@{x +y*-m=0 - (x+y) 2xy-m=0 2)
X+y+xy-m=0 X+Yy+xy—-m=0

Pit {Hy:s (s2>4P)
Xy=P

(3)

2 _ — 2 _
(2) tres thanh S°=2P-m 0<:> S°+2S5=3m
S+P-m=0 S+P=m

7.
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Xét phuong trinh §? +2S =3m < S?+2S-3m=0 (4)

Hé (3) cé nghiém < (4) cé nghiém< A'=1+3m>0< m 2—%
Do S?>4P nén PS%SZ

Ta cé: 82+ZS:3m:3S+3P£3S+%SZ:>%SZ—S30303834

= 0<5°+25<24=0<3m<24=0<m<8
Do m nguyén nén me{0;1;...;8}.
Vay c6 9 gia tri nguyén cua tham sé thuc m thoa méan yéu cau bai toan.

2-/x%=2x+m

2
Cho bt phwong trinh 3~ 2 43V¢-20m-2 5 % v6i m 1 tham s6 thue. C6 bao nhiéu gia

Céu 52.
tri nguyén cia m dé bat phuong trinh dé cho nghiém ding véi moi x € [0;2]?
A. 9. B. 11. C. 10. D. 15.
Loi giai
Chgn C
; x> —2x+m=0 x> —2x+m>0
biéu kién: & .
U —2x+m=2 (X -2x+m=4
2 _ _ _ 2 =
Dat:t:\/X 2X+m 2:_2 VXZ=2%X+m 312 2 (tz-l,t;to).
2 2 tJx2-2x+m-2
, L 10 1y Lo
Khi d6 bat phuong trinh trg thanh: 3 + 3t >? @(gj + 3 >§+3.
1
Xéthamso f(t)=3"+3".
1
Taco f(t)=—3 I3~ 31n3<0,(Vt> 1t =0).
t
Nén f(t) nghich bién trén cac khoang (-1;0) va (0;+o0).
+ Trénkhoang (~10) taco f(t)< f(-1) =% nén bét phuong trinh vé nghiém.
1y Lo
+ Trén khoang (0;+). Ta c6 (5} +3t >§+3c> f(t)>f(l)et<l.
2 — —
Hay 0< /X 2>2<+m 2<1 S0<VX*-2x+m-2<2
S 4< x2—2x+m<16<:>5—m<(x—1)2 <17-m.
Bét phuong trinh da cho nghiém dtng véi moi x €[0;2] khi va chi khi
(x-1)°<17-m 1<17-m  [m<16
) ding véi moi x€[0;2] < .
(X—l) >5-m 0>5-m m>5
Do meZ nén me{6;7;8;9;10;11,12;13;14;15} .
C6 10 gia tri nguyén ctia m thoa yéu cau bai toan.
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Céau 53.

Cau 54.

C6 bao nhiéu gia tri nguyén ciia tham s6 m e[-20;20] dé bat phuong trinh sau nghiém dung

véimoi x e[-3;5]: 2" AT 2 [ fox— /2 (m +1)]2 ?

A. 41. B. 32. C. 35. D. 38.
Loi giai
Ta co:

mix-2ppem? _ox(x-m) [«/Ex ~J2(m —1)]2, vxe[-3;5]

o 2mAma _pemt [y (m+1) ], vxe[-3;5]

e 2m(md) _ pxtmet (x2 —~ mx—l)—[(m +1)x—(m +1)2} , Vxe[-3;5]

e lmap(my +[(m +1)x—(m +1)2} < Xt +(x2 - mx—l), vxe[-3;5] (*)
Xéthamsd f(t)=2"+t trén R.

f'(t)=2"In2+1>0 vxeR

*) < f[(m+1)x—(m+1)2}< f(x* —mx-1), vxe[-3:5]

< (m+1)x—(m +1)2 <x*-mx-1, Vxe[-3;5]

e[ x=(m +1)]2 >0, Vxe[-3;5]

S x=m+l, Vxe[-3;5]

{m+1<—3 {m<—4

m+1>5 m>4

-20<m< -4

4<m<20

Vi meZ nén cé 32 s6 nguyén m- thoa man.

DANG 3: PHUONG PHAP HAM PAC TRUNG GIAI PT, BPT LOGARIT KHONG

CHUATHAMSO - ,
1-PT LOGARIT KHONG CHUA THAM SO

Mat khac m €[-20;20] nén {

Goi XX, la hai nghiém thyc cta phuong trinh log, — X= —x?+7x-10=0. Tinh
X" —4x+5
X =%
A.5. B. +/3. C. 5. D. 3.
Loi giai
Chgn C

+) Piéu kién: x> 2.
e . 3(x=2)
+) Khi d6 phuong trinh < log; —————=-Xx"+7x-11=0
X —4x+5

< log, (3x—6)—log, (x* —4x+5)+(3x-6)—(x* ~4x+5) =0
<:>10g3(3x—6)+(3x—6):logs(xz—4X+5)+(X2—4x+5)(*)
+) Xétham so f (t)=log,t +t trén (0;+o)
Taco f'(t):i+1>O,Vt>0.

t.In3

Vay ham s6 y = f (t) dong bién trén (0;+o0).
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Ma (*) co dang f (3x—6)= f (x*—4x+5)

_7+\/§t

_7_\/g t

Nén phuong trinh < 3x-6=x"-4x+5 o x*-7x+11=0<
=[x —%,|=+5.
Cau 55. Phuong trinh Iogs( ) —3x —8x+5 ¢0 hai nghiém la a va — (v<n a, beN* va E la
phan s t6i gian). Gia tri cua b 1a
A 1l B. 4. C. 2. D. 3.
Loi giai
Chon D
N 2Xx-1>0 x>l
biéu kién
x-1=0
x=1
Ta co: Iog32X—_12:3x2—8x+5.
< log,——— Xl -3 _8x+4 <:>I0932X——12:3( 1) —(2x-1)
(x—l) 3(x-1)

& log, (2x—1)+(2x~1) =log, (3(x-1)’ }+3(x-1)’ (1).
Xétham so: f (t)=1log,(t)+t'véi t>0.
f'(t)=i+1>o vt>0.

t.In3
Suy raham so f (t) dong bién trén (0;+).
Phuong trinh (1) < f (2x-1)= f (3(x~1)’)

2
<:>2x—1=3(x—1)2<:>3x2—8x+4=0 hay 2.
3

N . 2
Vay hai nghiém cua phuong trinh la 2 va 3 suy ra b=3.

Céu 56. Phuong trinh Iogs(zx—l—Sx —8x+5 ¢ hai nghiém 1a a va E Giatricua b la

1)?
Al B. 4. C. 2. D. 3.
Loi giai
Chon D
N 2x-1>0 x>i
biéu kién Rt
x-1#0
X#1

Ta co: |0932x_—12:3X2 —8x+5.

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong
ID TikTok: dongpay




ST&BS: Th.S Piang Viét Pong Trwong THPT Nho Quan A Phwong phap ham dic trung

2X=1 133 _gx+4 < log _2x=1
2 3 2
(x—1) 3(x-1)

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

< log, :3(x—1)2—(2x—1).

Xétham sb: f (t)=log, (t)+t véi t>0.
f'(t)=i+l>0 Vt>0.

t.n3
Suy rahamsé f (t) dong bién trén (0;+).
Phuong trinh (1) < f (2x-1)= f (3(x-1)°).

2
& 2x-1=3(x-1)" < 3x*-8x+4=0 hay | 2.
3

S s L2
Vay hai nghiém ctia phuong trinh 1a 2 va 3 suyrab=3.

x2+1

2X+3

Cau57. Biét x,% (X <X,) la nghiém cia phuong trinh Iog{ ]+x2—x:0 va

1 N g A
2%, +3X, :E(a+\/5) va4i a,b la cac so nguyén duong. Tinh a+b.

A. a+b=4. B. a+b=13, C.a+b=8. D. a+b=11.
Loi giai
Chon C

2

Piéu kién cta phuong trinh I L 0o %3500 x> —g. Véi diéu kién nay thi

2x+3
phuong trinh da cho tuong duong:

2 2
lIog2 X+l +x*—x=0< log, XL o _ox—0
2X+3

2 2X+3

log, (X +1)42x* = log, (2x +3) + 2x

& log, (X° +1)+2x* +3=log, (2x+3)+2x+3

= Iogz(x2+1)+1+ 2x* +2=log, (2x+3)+(2x+3)

& log, (2X* +2)+2x* +2 = log, (2x+3)+(2x+3)(*).

Xétham sb, g(t)=log,t+t, chiing ta cd thé dé dang thay rang khi t >0 thi ham s6 g (t) lién

tuc va luon dong bién. Hon nira, phuong trinh (*) ching ta c6 thé viét lai

X_1+\/§
9(2x¢ +2)=g(2x+3) & 2 +2=2x+3 & 2
1-43
X=—
2
Viy 2%, +3%, o3 51443 =1(5+\@)=1(a+J6):>a=5,b=3:>a+b=8.
2 2 2 2
2
Cau 58. Phuong trinh |nLX2+4+ x> +4x+2=0 co hai nghiém x,,X,. Khi d6 x, + X, bang
—X+
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A. 4. B. 2. C. 4. D. -2.
Loi giai
Chon A
X? +3x+4
—X+2
<:>In(x2+3x+4)+(x2+3x+4)=|n(—x+2)+(—x+2) (1).

Xéthamsé f (t)=t+Int,te(0;+x).

Vi didu kién x <2 tacéd: In + X2 +4x+2=0.

Taco f'(t)= 1+%> 0,Vt e (0;+00) nén hamsé f (t) dong bién trén khoang (0;+x).
Phuong trinh (1) ¢6 dang f (x*+3x+4)= f (-x+2) nén ta co:

x1=—2+\/§
x2:—2—\/§

X2 +3X+4=—-x+2 <:>x2+4x+2=0c{ (thda man diéu kién).

Vay ta co: X, +X, =—4.

4x*—4x+1

Cau59. Biét x, x, la hai nghi¢ém ciia phuong trinh Iog{ ;
X

]+4x2+1:6x va

X, +2X, :%(a+\5) vé6i a, b 1 hai s6 nguyén duong. Tinh a+b.

A. a+b=13. B. a+b=11. C.a+b=16. D. a+b=14.
Loi giai

Chon D

Diéu kién: x>0, X ;t%.

2_
Ta c6: IOQ7EWJ+4XZ+1:GXQIog7(4x2—4x+1)+4x2—4x+1:Iog7(2x)+2x.
X
Xét ham s f (t)=log,t+t co f'(t):ﬁ+l>0 Vt>0 nén la ham sé dong bién trén
n
(O;+oo).
+
Do do ta ¢6 4x2—4x+1=2x<:>4x2—6x+1:0<:>x:¥.
Khi d6
3-v6 _3+45 1 ; 3+46 3-45 1
X2n =S 2 _Z(9+\/§) hode X, +2x, == == +2=— _2(9—\/5).
Vay x1=3_4\/§;x2=3+4\/§.Dodé a=9b=5vaa+b=9+5=14.
) . X2 +3x+2 . . N rer i2 e e iR
Cau 60. - Phuong trinh Iogzm:x —4x+3 co cac nghi¢m x,X,. Hay tinh gia tri cua biéu
X* —5X+
thirc A= X + X5 —3%,X, .
A. 31. B. -31. C. 1. D. -1
Loi gidi
Chon C

X< =2

Tacd 3x* —5x+8>0VxeR nén didu kién ciia phuong trinh 1a: x? +3x+2>0<:{ L
X>—
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X2 +3x+2
23x? -5x+8

=S Iogz(x2 +3X+ 2)—Iogz(3x2 —5x+8):%[(3x2 —5x+8)—(x2 +3x+2)].

Khi d6 log X —4x+3

= Iogz(x2 +3x+2)+%(x2 +3x+2): Iogz(3x2 —5x+8)+%(3x2 —5x+8).

. 1 1 1
Xéthamso f (t)=log,t+=t,(t>0); f(t)=——+=>0Vt>0.
(t)=log, ot (>0 ()tln22
Nén ham s f (t) dong bién trén khoang (0;+).
Ma phuong trinh ¢6 dang: f (x2 +3X+ 2) = f (3x2 —5x+8).
Do d6 phuong trinh d cho tuong duong voi phuong trinh:

(3x2 —5x+8)=(x2+3x+2) < 2x?2-8x+6=0 @{E;E(T /m).

Vay A=x? +x2 =3%X, = (X +%, ) —5%.X, =42 -5.3=1.

—2\6“ = 2log, (\/;

> _LJ ¢6 mot nghiém dang X =a+ b2 trong

24/x

Cau 61. Biét phuong trinh log,

d6 a,b 1a cac s6 nguyén. Tinh 2a+b.

A. 3. B. 8. C. 4. D. 5.
Loi giai
Chon B
. 2Jx +1 NN 2% +1 [x—l]
Tacd log. ——— =2log,| — ——— | <= logi ———— =2log.| —— |(1).
gs x gs( 5 2\/;} Es » 23 2\/; ()
PbKXD: x>1.

(1) < logs (2\/; + 1) +2log, 2v/x = log X + 2log, (x=1)(*)
Xéthamsb f (t)=logst+2log, (t—1), véi t >1.
1 2
() =
()= Tns* toy)ina
Tur (*) ta co f (2& +1) = f(x) nén suy ra

2% +1=x & (Vx) ~2x 120 VX =142 (do x>1),

Suyra x=3+2/2=>a=3b=2=2a+b=8.

>0 véimoi t>1,suyra f(t) dong bién trén khoang (1;+).

2
Cau 62. Tong cac nghiém phuong trinh log, —); FX+3
X°+2X+2

Al B. 2. C. -3. D. -1.
Loi giai

= x* +3x+1+2log,2 cb gia tri bang

Chgn C

2
Phuong trinh: Iogs)i+—XJr3 = x* +3x+1+2log,2
X +2X+2
X*+Xx+3

< log, x2+2x+2_|0g32:(2X2 +4x+4)—(x* +x+3)
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X2 +X+3
P2x° +4x+4
= Iogs(xz+x+3)+(x2+x+3)=I0g3(2x2+4x+4)+(2x2+4x+4).

< log :(2x2+4x+4)—(x2+x+3)

Xéthamsd f (t)=logt+t, t>0 thi f'(t):ﬁ+l>0, vt>0.
n

Do d6 f(t) dong bién véi moi t >0, nén phuong trinh f (X* +x+3) = f (2x* +4x+4)

SXE+Xx+3=2X° +4x+4 < X2 +3x+1=0.

—3+5
2 2 |
Vay tong c&c nghiém ctia phuong trinh c6 gid tri la —3.

Phuong trinh ¢ 2 nghiém x =

4x° —4x+1

j+4x2 +1=6Xx va
2X

Cau 63. Biét x,X, (X <X,) la hai nghiém cia phuong trinh Iog{

1 . s
X, +3X, :Z(a+ 2\/6) V6i a,b la cac so6 nguyén duong. Tinh a+b

A.a+b=14. B.a+b=16. C.a+b=17. D. a+b=15.
Loi giai
1
2 2x—1)° =
w>0@(—)>0® X¢2.
2X 2X
x>0

2X
Xétham f(t)=log,t+t(t>0).

2 —
log, (M}%xz +1=6x < log, (2x—1)2 +(2x—1)2 =log, 2x +2x

Ta c6 f'(t):ﬁ+1>0\7t>0, vay f(t)=log,t+t(t>0) la ham ddng bién suy ra

log, (2x-1)" +(2x~1)° =log, 2x+2x < (2x~1)" = 2x < 4x* —6x+1=0

_3+\/§

2

4
3-5
X1:—

4

S A2 -6x+1=0 <

X, +3X, =%(12+2\/§).

Cau 64. Tim tong cac nghiém cua phuong trinh: log, (X3 —X— 2)+ x*+7x=log,(x-1)+4x*+7.

A.17. B. 2. C. 9. D. 11.
Loi giai
Chon B
3_ —
Didu kign X X220
Xx=1>0

Véi diéu kién trén, ta co: Iog4(x3—x—2).|_x3 +7X = |092(X—1)+4x2 47
< log,Vx* —x-2+x*—x—-2=log, (2x - 2)+4x* —8x+4

& log, VX —x =2 +x* —x—2 = log, (2x—2) +(2x -2’ (¥)
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bt f(t)=log,t+t*,t>0
Taco f'(t)=i+2t>0,Vt>0
tin2
Do d6 ham s6 f (t) dong bién trén khoang (0;+).
Nen ()& F (VX =x=2) = f (2x-2) X ~x-2=2x-2
X -x-2=(2x-2) & X -4x* +Tx-6=0 x=2
Vay tong cic nghiém ctia phuong trinh 12 2.

Cau 65. Cho phuong trinh log(x—3)+2x+v/x—3 +6x—16 = 2log(x—4)+2(x —3)3 c6 mot nghiém co

dang x = a+2\/5 , trong d6 a,b 12 hai s6 nguyén dwong. Gia trj ctia biéu thirc a +b bang
A 9. B. 10. C. 14. D. 5.

Loi giai
Chon C

Diéu kién x> 4.

Bat phuong trinh <:>%Iog(x—3)+x X—3+3x-8= Iog(x—4)+(x—3)3

<:>%Iog(x—3)+(x—3)m+3\/ﬁ+3(x—3)+1: Iog(x—4)+(x—4+1)3

<:>log\/E+(\/E+l)3 :log(x—4)+(x—4+1)3 = f(\/E): f(x—4)(*).

Véihamsb f (t)=logt+t* ;t >0,c6 dao ham: f'(t) :i+3t2 V>0

’ tin10
Suy ra ham s6 don diéu tang. Tt (*) suy ra:
x> 4 X>4
f(dx—S):f(x—4)c>¢x—3=x—4c> , & 9+./5 = X=
x—-3=(x-4) X ==
2
suy ra: a =(a+b)=14
Y% b=s 7
2x+1

Cau 66. phuong trinh %Iogz(x+ 2)+x+3=log,

nghiém ctia n6. Khi do, gia tri cia S la

9+\/§_
5

2
+(1+ i) +2x+2,goi S latong tat ca cac
X

A s_17VI8 B.S=2. c g1t 13 D.S=-2.
2 2
Loi giai
Chgn C
s L. | F2<x< 1
bicu kién 2.
x>0
2
Taco: %Iogz(x+2)+x+3zlog2 2X+1+(1+£j +24X+2
X X
2
PN logzx/x+2+(\/x 2—1)2 :10g2(2+£j+{(2+£J—1} (1)
X X
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Xéthamsd f (t)= Iogzt+(t—1)2, t>0.

2
Taco /(t)=——+2(t-1) - ELZTREE g,

, suy ra 2In2.t* —2In2.t +1> 0.
A'=In"2-2In2<0

Do d6 f'(t)>0;vt>0 nénhamsé f(t) dong bién trén khoang (0;+x).

Viy (1) & 1(Jx+2)- f(%%) = 2=2+ 1

Vi 2In2t2-2In2t+1 ¢co {

x=-1
o X -2X*-4x-1=0 < |x= 3_;/173
. 3+4/13
L 2
X=-1
Két hop véi didu kién ta dwge | 343 . Viy S=—F ;/E .
X =
2
Céu 67. Cho phuong trinh log, 42X+T20193 = X <6x—2016. Tong tat ca cac nghiém ciia phuong trinh
X* —2X+
la
A. 2. B. 5. C.6. D. 4.
L oi giai
Chon C
Diéu kién: 42X+—2019 S0 x> 2018 (1)
X" —2X+3 4

Pay la mot dang <co ban cua phwong trinh ham  dac  trung:
u

log, —=v-u<log,u+u=log,v+v
v

4x+2019

x> —2x+3
= Iogz(4x+2019)—logz(x2 —2x+3) :(x2 —2x+3)—(4x+2019)

& log, (4x+2019) +(4x+2019) = log, (x* —2x+3)+(x* - 2x+3)
& f(4x+2019)= f (x2 —2x+3)

Phuong trinh da cho < log, (X* —2x+3)—(4x+2019)

Véi ham so: f (t)=t+log,t c6 dao ham: f'(t)=1+ﬂ%>0, vt>0.

Suy ra ham sé don diéu trén tap xac dinh.
Suy ra: f(4x+2019)= f (x2—2x+3)c>4x+2019:x2—2x+3c> x* —6x-2016=0

X =48 .
<:{ . Vay X +X,=6.

X=-42
Cau 68. C6 bao nhiéu gia trj nguyén ciia y thoa man 5* =log, (x+y)+y . Biét ring |y| < 2020.
A 1l B. 4. C. 3. D. 7.
Loi giai
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Cau 69.

Cau 70.

Chen A
bicu kién x+y>0.
bat log, (x+Yy)=t< x+y=5"

S =t+y

B'=xXx+y

Khidé:{ &5+t =5 +x.

Xéthamso f(u)=5"+u= f'(u)=5"In5+1>0= ham s6 dong bién véi VueR.
Taco: f(t)="f(x)=>t=x.

Khi d6: 5" =x+y< y=5"—x.

bat g(x)=5"-x=g'(x)=5"In5-1=0< x=—log; (In5).

o o —logs(In5) +00
9'(x)
9(x)

1 + logs(In5)

Inb

Pé phuong trinh ¢6 nghiém thi y > %+ log; (In5) = 0,917.
n

Ma |y| < 2020 nén c6 dling 2020 gi4 tri nguyén cua y théa man yéu cau dé bai.

C6 bao nhiéu cap sb (X ;y) thudc doan [1 ;2020] thoaman y lasé nguyénva x+Inx=y+e’
?
A. 2021. B. 2020. C.6. D. 7.

Loi gii
Chon D
Xéthamso f(t)=t+e' = f'(t)=1+€'>0,VteR= f(t) dongbiéntrén R (1).
Theo déra: x+Inx=y+e’ < f(Inx)=f(y) (2).
Tir (1), (2) suyra Inx=y < x=e’.Dé 1< x <2020 thi 1<e’ <2020 < 0<y <In2020.
7
e :>ye{1;2;3;4;5;6;7}.
1<y <2020
Vi moi giatri y e {1 ;2:3:;4:5;6 ;7} ta cO mot gia tri X tuwong ung thudc doan [1 ;2020]
Vay ¢6 7 cip s6 (x ;y) théa man.
C6 bao nhiéu cap s6 nguyén duong (x;y) véi x<2020 thoa man
log, (x—1)+2x—-2y =1+4".
A. 5. B. 1010. C. 6. D. 2020.
Loi giai
Chon A
Theo dé bai log, (x—1)+2x -2y =1+4" < log,2(x—1)+2(x-1) =2y +2?

bat t=log,2(x-1)=2(x-1)=2".
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Taco 2'+t=2%+2y(1).
Xéthamsd f(t)=2"+t trén R
f'(t)=2"In2+1>0Vte R= f (t) dong bién trén R.
e f(t)=f(2y)et=2y<log,2(x-1)=2y < 2(x-1)=2% < x=2""+1.
Ma X <2020 = 22/ +1< 2020 < ys%(1+ log,2019).
ViyeZ" =ye{l;234;5}.
Vay ¢6 5 cdp diém cdp s6 nguyén duong (X;y).
Cau7l. C6 bao nhiéu cip s6 nguyén dwong (Xy) thoda main 1<x<2020 va
2y+y=2x+logz(x+2y‘l)?

A. 2021. B. 10. C. 2020. D. 11.
Loi gidi

Chon D

Theo d& bai, 2” + y =2x+log, (x+ 2y‘l)

y
=2 +Iog2(2y):2x+log{x+%j &2/ +2' +log, (2) = 2x+ 2" +Iog2£

@2.(2y)+|ogz(2y)=2-(2X;2yj+|ogz(zxzzy] (1).

Xéthamso f(t)=2t+log,t, t>0.

2x+2yj

Vi f'(t):2+$>o vt>0 = f(t) dongbién trén (0;+o0)

Y, y
nén (1)< f(2')= f(zxgz )sz - ZXZZ ©22 =2x+2 & 2x=2 & x=2",

Do 1<x<2020 nén 0<y-1<lo0g,2020 <1<y <11,98.
Do yeN" nén ye{1;2;3;..;11}, véimdi gia tri y chotalgiatri x thoa de.
Vay 6 11 cdp s6 nguyén (X;y) thoa man dé bai.
Cau 72. _C0 bao nhiéu cdp sé nguyén (x ;y) thoa mdn 0<x <2020 va log, (3x+3)+x=2y+9’?
A. 2019. B. 6. C. 2020. D. 4.
Loi giai
Chon D
+Taco: log, (3x+3)+x=2y+9" < 1+log, (Xx+1)+x=2y+9"(1).
+Pat t=log, (x+1). Suy ra: x+1=3 < x=3"-1.
Khi do: (1) < t+3' =2y+3%(2).
Xétham sé: f(h)=h+3",taco: f'(h)=1+3"In3>0VheR nénhamsd f(h) dong bién
trén R.
Do dé: (2) < f(t)=f(2y)ot=2y < log,(x+1)=2y & x+1=3" < x+1=9".
+ D0 0<x<2020 nén 1< x+1<2021<1<9’ <2021« 0<y<log,2021~ 3,46.
Do yeZ nén ye{0;1;2;3}, véimdi gia tri y chotalgiatri x thoa de.
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Vay c6 4 cdp so nguyén (x ;y) thoa dé.
Cau 73. Cho 0<x<2021 va log,(x+1)+x—3y+1=27'. C6 bao nhiéu cdp so (x ;y) nguyén thoa
man diéu kién trén?

A. 2021. B. 2020. C. 4. D. 3.
Loi gidi

Chon D

Ta co:

log, (x+1)+x—3y+1=27" < log, (x+1)+x+1=27" +3y

& 30 L log, (x+1)=3¥ +3y(*).

Xét ham dac trung f(t):3t +t.

Taco f'(t)=3"In3+1>0,vteR nénhamso f(t)=3"+t dong bién trén R.

Khi do, tir phuong trinh (*) ta co:

f (logs(x+1)) = f(3y) < log, (x+1) =3y < x+1=27" < x=27" -1,

Ma 0<x<2021 < 0<27'-1<2021< 0<y<log,,2022~2,31.

ViyeZnén ye{0;1;2} =xe{0;26;728].

Do d6 ¢6 3 cdp s nguyén (x ;y)e {(O ;0) 5(26731) 5(728 ;2)} thoa man phuong trinh da cho.
Cau 74. Cho 1<x<2022 va log,4(x+2)+x—2y=4". Hoi c6 bao nhiéu cap sO nguyén (xsy)

nguyén thoa man céc diéu kién trén?

A 1. B. 4. C. 5. D. 2.

L i gidi

Chgn C

Taco: log,4(x+2)+x—-2y=4" < log,(x+2)+2+x=4"+2y

<:>Iogz(x+2)+(x+2):22y+2y=t+log2t{t:22y}

o f(x+2)=f(t) = 3<x+2=t=2% <2024 < log,3< 2y < log, 2024
SIOQZ%;S,SG—%S y<5.

Vay c6.dang 5 gié tri nguyén cia y thoa man ing véi 5 cap (X ;y) nguyén thoa man.

<:>O,8;|09723£y

Cau 75..C6 bao nhiéu cdp s6 nguyén duong (x;y) théa man dong thoi hai diéu kién: 1< x<10° va

log (1Ox2 — 20X+ 20) =10 +y? —x? +2x-1?

A. 4. B. 2. C. 3. D. 1.
Loi gidi
Chon D
Diéu kién:10x*> —20x +20 >0, ding VxeR.
Ta co log (10x2 —20x+ 20) =10" +y2—x?+2x-1

<:>(x2—2x+1)+log[10(x2—2x+2)}:10y2+yz
& (X* = 2x+1)+log10+log(X* - 2x+2) =10" +y’
& (X*=2x+2)+log(X* - 2x+2) =10" +y’

X2 -2 x+2) +

10" log (X* —2x+2) =10" +y* (*).
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Céu 76.

Céau 77.

Xétham f (t)=10"+t trén R.

Taco f'(t)=10'"In10+1>0, Vte R.Dodé f (t) dongbién trén R.

Khi d6 (*)< f[log(x2—2x+2)]= f(y?) < log(x* —2x+2)=y? o x2—2x+2=10"
<:>(x—1)2+1=10y2.
Vilsxs1mr@nls(x—nz+1:uyzg@ns—gz+1:>03y2gmgﬂuf—gz+q.

Vi yeZ nén ye{l;23}.

x =—=2 (ktm)

x=4(tm)

+Voi y=2 = x*-2x+2=10" & x* —2x-9998 =0 (khdng cb gia tri X nguyén nao thoa
man).

+V6i y=3=x*-2x+2=10° = x* —2x—999999998 = 0 (khong cd gia tri X nguyén nao

thoa man).
Véy c6 mét cip nguyén duong (X;y)=(4;1) théa manyéu ciu bai toan.

+Véi y=1=x"-2x+2=10 c>x2—2x—8:0<:{

Co bao nhiéu cap s6 nguyén (x;y) thod min X+y>0;-20<Xx<20 Vva
log, (X+2y)+Xx*+2y* +3xy—x—-y=0?
A. 19. B.6 C. 20. D. 41.
Loi giai
Chen C
+ biéu kién: Xx+2y >0
+Tacd: x+y>0 nén
log, (X+2y)+X* +2y*+3xy—x—-y =0
(x+y)(x+2y)
X+Y

+ X2 +2y24+3xy —x—y =0

< log,

& log, (X* +2y? +3xy)=log, (x+y)+X* +2y* +3xy—x—y =0
<::>log2(x2 +2y° +3xy)+ X*+2y% +3xy =log, (x+y)+x+y(1)

Xétham sé: f(t)=log,t+t, ta co: f'(h):ﬁ+l>OVte(0 ;+00) nénham sé f (t) dong

bién trén (0 ;+90).
Do do: (1) & f(x2+2y2+3xy): f(x+y)e x*+2y*+3xy =x+y
S (x+y)(x+2y-1)=0<x=1-2y Vi x+y>0
21

+Do -20<x <20 suyra %9< y<?

+Do yeZ nén ye{-9;-8;.;9;10}, véimdigia trj y chotalgiatri x thoa de.
Véy c6 20 cip sé nguyén (x ;y) thoa dé.

Phuong trinh LR log,| (x* +1) LR =9—(x*-1) 1 yi9l o tht ca
2020 2020 2020

bao nhiéu nghiém thyc phan biét?

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

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 39
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong
ID TikTok: dongpay




ST&BS: Th.S Piang Viét Pong Trwong THPT Nho Quan A Phwong phap ham dic trung

Loi giai
Chgn C
( L x+9j|og ((x2+l)( ! x+9D:9—(x2—1)( : x+9)(1)
2020 ’ 2020 2020
DbKXD: L Xx+9>0< x>-18180.

2020

Chia hai vé ctia phuong trinh (1) cho > L o 9ta dugc:

1 9
log ( x2+1( x+9D=—— X -1
| )2020 1x+9( )
2020
2 1 9
< log, ( +1)+Iogg(2020x+9j=—1
2020
x+9j:L—(x2+l)+I0939

ix+9
2020

1
< log. (x2+1)+lo
0, +1) Hog, 5

& log, (x* +1)+(x* +1) = log, S s )
1 1
—&X4+9Y | ——x+9
2020 2020

bt f(t)=log,t+t véi t>0,
f '(t):i+1> 0,vt>0.
t.In3

Suy ra ham s6 dong bién trén (0;+).

Do d6, (2) < f(x*+1)= f 9 eoxlile 9
1 1
= X409 T X+9
2020 2020
o Lewpin o N X=0< X3 +18180x2 +Xx =0 < x(x2 +18180x+1):0
2020 2020
x:O(TM)

< | x=-9090++/9090° —~1(TM )
X =—9090-+/9090° —~1(TM)

Vay phuong trinh ¢6 3 nghiém thyc phan biét.

Cau 78.  C6 bao nhiéu s6 nguyén duong X théa man log, (XTH')+ X = 450V _sin22y 2

A. V0 sb. B. 3. C. 1. D. 2.
Loi giai

Chon B

Ta co:

log, (XTH)+ X = 45" _sin?2y < log, (X+1)+x—1= 4"V _sin?2y
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< log, (x+1)+x+1= galainyroos'y) _ 4sin?y.cos?y + 2

2(sin*y-+cos*y

& log, (x+1)+x+1=2 ( ) —4sin®y.cos?y + 2(sin2y+coszy)2

& log, (x+1)+x+1= gty eosy) | 2(sin*y+cos'y) (2).
Xéthamsé f(t)=2'+t= f'(t)=2'In2+1>0, Vt>0.
= ham s6 y = f (t) dong bién (0 ;+o0).

2(sin“y+cos4y)

Vivay 2) & f(log2 x+1 f(2(sm Yy + C0S y))©x+1:2
Ta  co sin*y +cos*y :1—%sin22y EE ;1} nén 1<2(sin*y+cos'y)<2
=2<X+1<4<1<x<L3.

Ma X 1as6 nguyén duong = x e {1;2;3}.

Vay c6 3 gia tri x théa man.
Cau 79. Tinh tong tat ca cac nghiém cua phuong trinh

%Iogz(x+3)= log, (x+1)+X* =X —4+2J/x+3.

A. S=2. B. S=1. C.S=-1, D. $=1-2.
Loi giai

Chon B

Diéu kién: x>-1.

Ta co:

%Iogz(x+3):Iogz(x+1)+x2—x—4+2\/x+3
< log, x+3+(\/x+3—1)2 =log, (x+1)+x* (*)

Xéthams6 f (t)=log, t+(t—1)" trén khoang (0;+).

1+2In2(t2—t) ) 2In2.(t—;) +(1—In\/§)

f'(t):i+2(t—1): = >0 Vt>0.
tin2 tin2 tin2
Vay hamso f (1) dong bién trén khoang (0;+00).
Suy ra
N L X>-1
>_
) f(Vx+3)=f(x+1 3=x+1 =1 <x=1.
(*)= ( X+ ) (x+1) & Vx+3=x+ Q{x2+x—2:0© K__ZQ

Vay tong cac nghiém ctia phwong trinh bang 1.

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

Cau 80. ' Sb nghiém ctia phuong trinh sin 2x —cos X = 1+log, (sinx) trén khoang ( %) a
D.1

Visinx>0va cosx>0, Vxe [O;%) nén phuong trinh da cho tuong duong

sin2x —cos x+log, (cos x) =1+ log, (sin x) + log, (cos x)
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<> log, (cosx)—cos x =log, (sin 2x)—sin2x  (*)

Xéthamso f (t)=log,t—t, véite(0;1) tacod f’(t):“%—l> 0, Vte(0;1).

Do d6, ham s6 f (t) dong bién trén khoang (0;1).

Tir phwong trinh (*), tacé f (cosx)= f (sin2x) < cosx =sin 2x @Sinx:% hay X =2.

6
2Jx+1 2Iog3[\/;
X

Cau 81. Biét phuong trinh log, co mot nghiém dang x = a+b/2 trong

2 2Jx

d6 a,b la cac s nguyén. Tinh 2a+b.

A. 3. B. 8. C. 4. D. 5.
Loi gidi
Chon B
Diéu kién:
x>0 x>0

N A 1 &x>1.
— >0 Jx>—=—

2 2Jx Jx
Ta co:

24x +1 x—1
log. ———=2I —
09 X 093[2J;
<:>IogS(Z\/;+1)+2loga(2\/§):Iogsx+2logg(x—1) (*)
Xétham so: f (t)=logs (t+1)+ 2log, (t) trén (2;+oc0)

1
(t+1)|n5+t.ln3

Suy ra f(t) dong bién trén (2;+00)

] & log, (2\/;+1>— log, x = 2log, (x—1)—2log, (2\&)

Taco: f'(t)= >0 véimoi t €(2;400).

Jx=1-+2

Tirdé taco ()4 f(2Vx)=f (x=1)= 2Jx = x-1& x-2/x-1=04
X =1++2

Viy Vx=14+2=x=3+2/2=a=3b=2
Cau 82.-SH nghiém thuc cia phuong trinh ha log, (x+ X +1) =4"log, (3x).
A. 0. B. 1. C.2. D. 3.
Loi giai
Chon B
bk: x>0.

Taco x+vx2+1>1,¥x>0 dodo 2/ |Og7_(X+\/X2+1)>0,VX>O.

2 Iogz(x+M)>0

4*log, (3x)<0

Véi 0<x< 1 thi , do d6 phuong trinh d& cho v6 nghiém.

Vi x>1.
3

2% og, (x+ " +1) = 4" log, (3x) < 2" log, x+ +1) = 2" log, (3x).(*)
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Xéthamsé f(t)=2'log,t, véi t>1.

c6 f'(t)zzt(ﬂizmzmgzq:» £/(1)> 0, vt e (Li+o0).
n

Suy ra ham s6 dong bién trén khoang (1;+0).

Do d6 (*) f(x+\/x2+1): f(3x)<:>x+x/x2+1:3xcx:%e(%;+w].

Vay phuong trinh d& cho c6 1 nghiém thyc.
2x+1

2
Cau 83. Cho phuong trinh %Iogz(x+2)+x+3= log, +(1+1J +2+/x+2,g0i S latdng tatca
X
cac nghiém cua n6. Khi do, gia tri cia S la

1-V13. C.5=2. Q.S:“‘/E.
2 2
Loi gidi

A . S=-2. B.S=

1
s | 2<x<—=
biéu kién

x>0

Xétham sé f (t)=log,t+(t-1)", t>0.

2_ 14 1
Taco ()= t2(t—1)=2N2E=2N2LHL 5 "0 0 do @6 ham 6 f(t) déng
tin2 t.In2
bién trén khoang (0;+0).
Mat khac ta co:
2
%Iogz(XJr2)7Lx+3=Iog2 2X+1+(1+1j + 24X +2
X X
2 1 0 LT 1
= IogZ\/x+2+(\/x 2—1) :Iog2(2+—)+[(2+—]—1} = f(\/x+2)= f(2+—j
X X X
x=-1
L xa2=241 o X2 —ax-1=0 x=3_;/E
X
X_3+\/ﬁ
L 2
x=-1
Két hop voi didu kién ta duoc | 3 /13 - Vay SEESAVED
X = 2

2

. . J2y+1 oo . 2
Cau 84. Cho x, y la hai so théa man x*+2x—y+1=log, y: . Tinh gia tri nho nhat cua biéu
X+

thuc P =e*" +4x* -2y +1.
1 1

A =. B. ——. C. 1. D. -1.
2 2
Loi giai
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o .. [2y+1>0 x>-1
biéu kién: Rt 1.
X+1>0 y>—E

Taco x*+2x—y+1=log, “ii:l <:>(x+1)2—y:Iogzw/2y+1—Iogz(x+1)

<:>(x+1)2+Iogz(x+l):%log2(2y+1)+y
& 2(x+1)2 +log, [2(x+1)2} =(2y+1)+log, (2y+1). (1)
Xéthamso f(t)=t+log,t trén khoang (0;+00) c6 f'(t)=1+ﬂ%>O,Vte(O;+oo) . Suy ra

ham sé f (t)=t+log,t dong bién trén khoang (0;+00).
Khi d6 taco (1) = 2(x+1)° =2y +1 < 2y =2x* +4x+1.

2x-1 2x-1

Suyra P=e”"4+4x* -2y +1=e"+2x* —4x.

Xétham s6 g(x)=e”*+2x’ —4x trén khoang (—1;+wx).
Co g'(x)=2""+4x-4, g"(x)=4e""+4>0Vx. Suy ra g'(x)=2e""+4x—4 dong
bién, do d6 g'(x)=0 c6 nhiéu nhat mot nghiém.

Tathay g (%j =0nén g'(x)=0<x =%e (=L+00).
Bang bién thién ham sé y = g(X)

r |

o(o \ /

Suy ra min g( ):—% Viy minP =—

(—l oo

o N =
+
Q

2
Cau 85. Cho phuong trinh %Iogz(x+2)+x+3 log, 2x+1 (1+3j 24/x+2. Goi S la tong tat
X

ca cac nghiém cua nd. Khi do, gia tri cia S la

ARS Y2 ! g 5= 1V13 C.S=2. p. s 1HVI13.
2 2
Loi giai
Chon D
X>-2
X+2>0 0 x>0
Pidukién: {oy+1 o1 <7
>0 1 —2<X<——
X X<—=
2
Khi d6 phuong trinh da cho
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X

2
= Iogzx/x+2+(x+2—2\/x+2+1)= Iogz(2+1]+{(2+£]—l}
X

& log,Vx+ 2 +(Vx+2-1) = log, (2%}[(2 +%j_1T *)

Xétham s f (t)=log,t +(t-1)", vdi t € (0;+w).

2 p—
6 ()= L o oo Uin—thas1
tin2 tin2

Xét tam thirc bac hai t?In4—tin4+1.

Taco A=(In4)’ —4In4 <0 nén t’in4—tind+1>0, VteR.

Do dé f'(t)>0, vt>0.

Suy rahamsé f (t)=log,t +(t —1)2 ludn dong bién trén khoang (0;+00).

Khi d6
2
(*) = Vx+2 :2+£<:>\/x+ = 2X+1<:> x+2z4x+—?x+1<:> X —2x° —4x-1=0
X X X
x=-1
3+4/13
Sl X=
2
L _3-V13
L 2
Déi chiéu diéu kién, phuong trinh d4 cho c6 nghiém x = -1, x = 3+jﬁ .
Vy tong tat ca cac nghiém 12 S = —1+ 3+£/E = 1+;/E .
~ e s z N , o 1-2x .,
Cau 86. Xet cac so thuc duong x va y thoaman In =3x+y-1.Gia
X+Yy
. 3 A 5 = R J 1 2 M
tri nhé nhat cua bieu thuc g(x) =—+—— bang
X X+Yy
1
A.l. B. 8. S D. 4.
8 4

Loi giai
Chon B

g .. 1
bieu kién O<x<§.

1-2x
X+Yy

Ta co tir gia thiét: In( ]:3x+y—1<:>In(l—2x)+(1—2x):In(x+y)+(x+ y) (@)
b A . , . e 1 e
Xéthamso f(t)=Int+t trén khoang (0;+x). Taco f (t):¥+1>0 véi moi t >0

Do d6 ham sé f (t) ludn dong bién trén khoang (0;+).
Viay (1) ©1-2x=x+y < y=1-3x
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Céau 87.

Cau 88.

Taco g(x):1+ 2 __1 2:>g’(x)=4)(—_12:>g’(x)=0c>x=1.
X 1-2x X-2X (x—2x2) 4
Khi d6 ta c6 BBT
1 1
C1° 1 2
g - 0 +

’ \8 /

Vay GTNN caa g(x) 1a 8 khi x=

_1
Y=y

N

Co bao nhiéu cap s6  nguyén - duong (X y) théa  man:

2x% —3x% +1

log, Sy +1s 2553y =14x+3y—7(x* +1) dong thdi 1< x < 20227
A. 1347. B. 1348. C. 674. D. 673.
Loi giai
Chon A
3 2
Tacé log, 2x =3 +1 =14x+3y - 7(x* +1)
6Xy +1+2x+3y

(x—1)2(2x+1) 2 2

< log, (3y+1)(2X+1):14x+3y—7(x2+1) < log, (x—1)" —log, (3y +1) =3y —7(x-1)

S Iog7(x—1)2+7(x—1)2 =log, (3y +1)+3y
< log, 7(x—1)2 +7(x—1)2 =log, (3y +1)+3y+1 (*).

Xét ham s f (t)=log,t+t. Ta co f’(t):i+1>0, vt>0 nén f(t) dong bién trén

tin7
khoang (0;+e).
, 2 7(X—1)2 -1
Do d6,(*) & 7(x-1) =3y+1 = sz'

y nguyén duong khi 7(x—1)2 —1:3 = x chia hét cho 3 hoic x chia 3 du 2.
Do d6 xe{2;3;...;2021}\{4;7;10;....;2020} . Vay c6 2020—-673 =1347 cip (x;y) thoa

man.
Lan luot cho hai sé thuc duong X,y thoa mén phuong trinh sau day:

Iogz( . 3x2+3y ]zx2 +y?+Xxy—6(x+y)+2. Goi gia tri 16n nhat va gia tri nho nhét
X“+y +Xxy+3

cua
biéu thirc P = 2X3Y+2 13y ot 1a M va m . Gid tri cira biéu thitc (M +m) bing
X+y+1
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A 80 B.12. c. % p. X0

13 5 13"
Loi giai
Chon A

Ta co: Iogz( SX+3y

X2+ y?+xy+3

J:x2+y2+xy—6(x+ y)+2
3x+3y
X+ Yy +Xxy+3

6(x+Y)
X>+y +xy+3

<:>1+Iogz{ ]:x2+y2+xy—6(x+y)+3

@Iogz{ ]:x2+y2+xy—6(x+y)+3

Iogz(x2+y2+xy+3)+(x2+y2+xy+3):I0g2(6(x+ y))+(6(x+ y))
Xét ham dgc trung y = f (t)=log,t+t = f’(t):“%+l>0 vt > 0.
Suy rahamso f (t) dong bién trén (0;+o0) = X* +y* + Xy +3=6(x+Yy)

pat {);iz+z:>(a+b)z+(a—b)2+(a+b)(a—b)+3:6(a+b)+6(a—b)
a=~/3cost+2

©3(a-2) +b*=9=3. pat: _
b =3sint

Suy ra biéu thirc
b 2x+3y+2 2(a+b)+3(a=h)+2 5a-b+2 5(\/§Cost+2)—35int+2

X+y+1 (a+b)+(a-b)+1 a4l 2(\/§cost+2)+1
ZSﬁCOSt_BSInt+12 <=>(2«/§P—5x/§)cost+35int:12—5P
24/3cost +5
Piéu kign co nghiem (243P —5v3) +9> (12-5P)’ @%S P < 30+123\/%
Pmasz=30+2@ .
Nhu vay suy ra: 13 =M+m=—
30-24/30 13
I:)min =m=T

Cau 89. C6 bao nhiéu cip s6 X,y la cac s6 nguyén khdng am thoa mén:

2(1+\/x+2y)2+Iogz(x+2y):2Iogz(x2 +y2+2xy+x)+2(x+ y)2+4x+4y
A. 2. B. 3. C. 4. D.5.
Loi gidi
Chon B
Taco 2(1+«/x+2y)2+Iogz(x+2y)=2IogZ(x2 +y2+2xy+x)+2(x+ y)2+4x+4y

<142 x+2y+x+2y+%logz(x+2y)=Iogz[(x+ y)2+x}+(x+ y)2+2x+2y

& 1+1og, X +2y +2x+2y = Iogz[(x+ y)2+x}+(x+ y) +x
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< log, 2/x+2y +2,x+2y = Iogz[(x+ y)2 +x}+[(x+ y)2 +x} (1)

Xéthams6 g(t)=log,t+tvéit>0,co g'(t)= 12+1>0,Vt>0.

Suy rahamsé y =g (t)=log,t+t dong bién trén khoang (0;+x).

Tu (1)<:>g(2 x+2y):g((x+y)2+x)<:>2 x+2y:(x+y)2+x
<:>x+2y+2m (x+y) +2 (x+y) (2

Xétham s6 h(u)=u?+u véi u>0,¢6 h'(u)=2u+1>0,vu>0.

Suy raham sé y =h(u)=u®-+u dong bién trén khoang (0;+x).
T&(Z)@h(M)=h(x+y)<:> x+2y=x+y<:>x+2y=(x+y)2

S X +2xy+ Y =x+2y < Y +2(x-1)y+x*—x=0 (3)

Ta coi phuong trinh (3) 1a phuong trinh bac hai an y , khi d6: Phuong trinh (3) c6 nghiém
<:>Ay'20<:>(x—1)2—(xz—x)20<:>—x+120<:>xs1.

Do x la sé nguyén khong &m nén x=0 hoic x=1.

y:

0
+)Vé6i x=0, suy ra (3)<:>y2—2y:0<:>[ 5 (thoa man).
y:

+) Véi x=1, suyra (3) < y* =0<.y =0 (thod man).
Vay c6 3 cap (x;y) thoa mén la (0;0),(0;2),(L0).

Cau 90. Cho cac s thuc a,b,c16n hon 1 thoa Iogz(abc)=1+§—4ab. Khi dy, gia tri nho nhat cuaa
c

2b3

biéu thiac T =%Iogzaz Iog élonge 2 bang

1 1 3
A —. B. —. C.v2. D. —.
2 4 ‘/— 2
Lo giai
Chon A

Dau tién, ta co: log, (abc) = 1+§— 4ab < log, (4ab)+(4ab)=log, (%) + (g)

Xéthamsb y= f (t)=log, t+t, f'(t):“%+1> 0,Vte R= f(t) dong bién trén R

= f(4ab)= f(§j<:>4ab:§<:>abc:2:>Iogza+logzb+logzc:1
c c

Datx:logza;y:Iogzb'z:logzc:x+y+z:1

1.1 11 11

2 log, 2a’ 3I0922b3 6 log, 2c°
1 1 1 1 1 1

= + + = + +

2+4log,a 3+9log,b 6+36log,c 2+4x 3+9y 6+362

. 1
Taco:T:EIog , 24— Iog2b32+ Iog 2=
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1 2+4X 1 3+9y 1 6+362 2+4x 3+9y 6+36z
= + - - - - - + -
2+4x 16 3+9y 36 6+36z 144 16 36 144

1  2+4x 1  3+9y 1 6+36z (2+4x 3+9y 6+36z
>2 . +2. . +2. . - + +
2+4x 16 3+9y 36 6+36z 144 16 36 144

1+1 1 2+4x+3+9y+6+36z 3 X+y+z _ 31 1
2 3 6 16 36 144
vay T :E khi va chi khi x=%;y=%;z=%:>(a;b;c)=(\/§;§/§;9/§)
2 - BPT LOGARIT KHONG CHUA THAM SO
Cau 91. Tinh tdng tat ca cac nghiém nguyén ciia bat phuong trinh log, (X2 + 3)— log,x +X*—4x+1<0

A 4. B. 6. C. 5. D. 3.
Loi gidi
Chen B
bicu kién: x>0.
Taco logz(X2+3)—log2X+X2—4X+l£O<:>logz(x2+3)+xz+3Slog24x+4x(*).

Xéthamso f(t)=log,t+t trén D =(0;+). Taco f'(t):ﬁ+l>0VteD:> ham sb f

ddng bién trén D.
Suy ra (*) < f(x2+3)s f(4x) = X +3<4x 1< x<3.

Vay tap hop cdc nghiém nguyén ciia bat phuong trinh 1a {1;2;3} .

2
Cau 92. S nghiém nguyén cia bat phuong trinh IOQSM+ X*—x-2<0 la
2X°+2X+3
A 4. B. 1. C. 3. D. 2.
Lo giai

Chon A

3x% +x+1
biéu kién: 2x2+2x+3> <3 +x+1>0< xeR.

2x*+2x+3%0
Ta co

2

Iog3%+xz—x—2£0@Iogs(3x2+x+1)—|ogs(2x2+2x+3)+x2—x—2£0
<:>log3(3x2+x+1)+3x2+x+lslog3(2x2+2x+3)+2x +2X+3(*).

Xéthamsé f (t)=log,t+t véit>0.Taco f'(t)=%+1>0Vt>0.
n

Vay ham s6 d4 cho dong bién véi t > 0.
Khi d6 (*) < 3x* +x+1<2x* +2x+3< x* —x-2<0< -1<x< 2.
Do xeZ = xe{-10;12} . Viy phuong trinh d& cho c6 4 nghiém nguyén.
Cau 93. Biét tap nghiém ciia bat phuong trinh x* —6x+2 + log, (X2 - 2X)+ log, (x—1) <0 la khoang

2
(2;a+\/5) V6i a,beN, gidtri cia a+b bing
A. 10. B. 22. C. 8. D. 4.
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Loi giai
Chgn C
2
pidukien 15~ X704 x50,
x-1>0
Taco

X* —6x+2+log, (X* —2x)+log, (x—1) <0 < x* —6x+2+log, (x* —2x)-log, (x-1) <0

2

& x* =2x+log, (X* —2x) < 4(x—1)+2+log, (x~1)
& x* =2x+log, (X* - 2x) < 4(x—1) +log,4(x~1)

, ()o1s L
Xét f(u)=u+log,u= f (u)_1+u|n2>OVU >0

Ham y = f(u) dong bién trén (0;+oo) *).

Tu (*) ta co x2—2x+logz(x2—2x)<4(x—1)+logz4(x—1)<:>x2—2x<4(x—1)Vx>2

<:>x2—6x+4<0,Vx>2<:>3—\/§<x<3+\E,VX>2.

Péi chiéu véi diéu kién ta c6 tap nghiém 13 S = (2; 3+45 )

Vay a=3b=5=a+b=8.

Cau94. C6 bao nhiéu cip so nguyén duong (X;y) théa min diéu kién x<2020 va

3(9y+2y)£x+logs(x+1)3—2?

A 4. B. 2. C. 3772. D. 3774.
Loi gidi:

Chon D

Taco 3(9y+2y)£x+|ogs(x+1)3—2<:>3.9y+6ysx+3logs(x+1)—2

< 3" 4+3(2y+1) <(x+1)+3log, (x+1). (*)

Xéthamsd f(t)=3'+3t co f'(t)=3"In3+3>0, Vt.

Suy raham s6 f (t)=3"+3t dong bién trén R

Do d6 (*) < f(2y+1)< f (log,(x+1)) < 2y +1<log, (x+1) < 3" ~1<x.

< log,2021-1
2

Vi x <2020 nén 37" -1<2020 < y ~2,9.

Vi gia thiét y nguyén duong suy ra y € {1;2}.

V6i y=1c6 26 < x <2020 suy racé 1995 cap sé (X;y) thoa man.
Véi y=2 c6 242 <x<2020 suy raco 1779 cap so (x;y) théa man.
VAy co tit ca 3774 cap sb (x;y) thoa mén dé bai.

Céu 95. Biét tap nghiém ciia bat phuong trinh x* —6x+2+log, (X’ - 2x)+ log, (x—1)<0 la khoang
2

(2;a+\/5), V6i a,b 1a cac s ty nhién. Gid tri cia a+b bang

A. 10. B. 22. C. 8. D. 4.
Loi gidi

Chgn C

¢ Diéu kién xac dinh: x> 2 (*).
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* Taco: Bpt <> x* —2x+log, (X* - 2x) < log, (x—1) + 4x -2
& X =2x+log, (X* —2x) < 4x—4+log, (4x—4), (1).
+ Xét ham ddc trung: f (t)=t+log,t lién tuc va dong bién trén (0;+0).
* Do do: (1) < f (x2—2x)< f(4x-4) < x> -2x<4x-4
& x2—6X+4<0<3-+/5<x<3++5.
* Giao véi didu kién (*) ta dugc: 2<x<3++/5.Vay S =(2;3+\E).
Nhu vidy a=3;b=5=a+b=8.
Cau 96. Tap nghiém cta bat phuong trinh Iogz(XM+4—X2)+2x+mgl la (—\/g;—\/B].
Khi d6 ab bang:

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

2X
Taco: xvx2+2-x? =x(\/x2+2—x) == AQ
X242+ X

Ta co: Iogz(x\/xz+2+4—x2)+2x+\/x2+2 <1
= Iogz(x(\/xz+2—x)+4)+2x+\/x2+2 <1

2(3x+2x/x2+2)

+2x+4x*+2 <1 < log, +2X+4x*+2<1,(1)

< log [L+4j
L2 +x

VX424 X

Taco \/m+X>O,VXE]R.
Xx=0

Pidu kien: 3x+2Vx2+2>0 o 2JxX* +2>-3x < | [x<0 <:>x>—\/§,(*)
{4x2+8>9x2 >

Véi diéu kién (*), taco

(1)<:>10g2(3x+2 x2+2)+3x+2 x2+2£10g2(M+x)+M+x, (2)

Xétham sé f (t)=log,t+t voi t>0.Co f'(t):ﬁ+l>0, vt € (0;+00).

Ham 's5 Cf(t)=logt+t déng bién wen (Oie), (3x+20xX+2)e(0r4) va
(\/m+x)e(0;+oo)

Nén (2)<:>f(3x+2ﬁ)sf(ﬁ+x)

2 2 2 - Xx<0
<:>3x+2\/x +2£\/x +2+X S AX +2 <-2X =R ) = )
X" +2<4x 3X°>2
\F
S X<~ |=.
3
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A X N N 1
Keét hop voi DK ta c6 tap nghiém bat phuong trinh la (—\/g; —\/%} hay ab= £ .

Cau97. Cho x, y la <ca s6 thuc dwong théa min bat ding thuc
X+1

log3 l£9y4+6y3—X2y2—2y2X(1). Biét y <1000, hoi c6 bao nhiéu cip sd nguyén
y+
duong (X ;y) théa man bt dang thirc (1)?
A. 1501100. B. 1501300. C. 1501400. D. 1501500.
Loi gidi
Chon D
Taco
log x+1 9y* +6y° —x?y?* —2y’x < log xy2+ Y < (9y4 +6y° + yz)—(xzy2 +2xy.y+Y?)
3y+1 3y +y

< log(xy+y)- Iog(3y2 + y) < (3y2 + y)2 —(xy + y)2

< log(xy+y)+(xy+ y)2 Slog(3y2 + y)+(3y2 + y)2 (*)
Xétham f (t)=logt+t* voi t e(0 ;+o)

f '(t)=ﬁ+2t >0, Vt e(O ;+oo). Suyra f (t) 12 ham dong bién trén te(O ;+oo).

(*)e f(xy+y)< f(3y2+y) S xy+y <3y 1y < x<3y.
Vi y <2020 nén ta c¢6 cac truong hop sau

y=1 :Xe{1;2;3}.

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

y=1000=> x € {1;2 ;... ;3000}

Vay s6 cap nghiém théa man diéu kién dé bai la: 3+6+9+..+3000 =1501500.
Cau 98. Tap nghiém cua bat phuwong trinh

Iogz(x\/x2+2 +4—x2)+2x+\/x2+2 <1 |a(_J5;_\/B] Khi d6 ab bing

A.E. B.i. C.E. D.g.
5 12 16 15
Loi giai
Chon D

Didu kién: xvx2+2+4-x>>0.
Bat phwong trinh tré thanh:

log, | X[VX?+2 =X |+4 |+2x+X*+2<1
2

2X X
S log,| ———+4 [+ 2x+Vx*+2 <1< 1+log [—+2]+2x+x/x2+2 <1
2(\/x2+2+x J S +2 4 x
/2
<:>Iogz(;+2J+2x+\/x2+2£O<:>Iog2 SXTNX+2 +2X+Vx>+2 <0
VX +2+X VXP+2+X
<=>|092(3X+2 X2+2)—Iogz(x+\/x2+2)+2x+\/x2+2sO
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IS Iogz(3x+ZM)+3x+ZMS Iogz(x+M)+x+M(*)

AX+2X*+2 >0(**)
X+Vx2+2>0

Xéthamsd f(t)=t+log,t, véit>0.

biéu kién: {

Taco f '(t) :1+ﬁ >0,Vt>0.Do do ham f (t) 12 ham d6ng bién trén (O;+oo) .
Bat phuong trinh (*) tro thanh

f(3x+2\/x2+2)s f(x+\/x2+2)<:>3x+2\/x2+2 <X+XE+2.

, . 3x+2x* +2 >0(1)
Két hop véi dicu kién (**) tac la ta di giai:
() {3x+2\/x2+2§x+\/x2+2(2)
+) Giai (1)
—3X < 0 x> 0

X+ 2UX2+2 >0 2U0X2+2 > 3x & -3x>0 o[ x<0
4(x2 +2) >(—3x)2 8 > 5x?

x>0
x>0
x<0

8
= & ) c>x>~\/:
\F \/5 —.|=<x<0 5
— =< X<, |= 5
5 5

Do d6 tap nghiém cua (1) la S, = [—\/gyrooj :

+) Giai (2)

x<0
—2x>0 x<_ |2 5
X+ 2VK 2 X+ VX +2 S X +2<-2x &1, pea T~ V3 e x<- 3
X2 +2 < 4x

2
X2, |—
3

2

Do d6 tap nghiém cua (2) 1as, = (—oo;—\/;}.

Vay tap nghiém ciia bat phuong trinh dd cho AS =S, NS, = (—\/g; —\/g} .

Tu do ab=

o1| 0o
|—\||—\
oo

2
'3
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Céau 1.

Céu 2.

DANG 4: PHUONG PHAP HAM DPAC TRUNG GIAI PT, BPT LOGARIT CHUA
THAM SO '
1-PT LOGARIT CHUA THAM SO

x> +m

2x% +3

qué 20 dé phuong trinh ¢6 2 nghiém phan biét.
A 14. B. 15. C. 16. D. 17.
Loi giai

Cho phuong trinh: In = x? —m+3. C6 bao nhiéu gié tri nguyén duong m khong vuot

Chon D
Do m nguyén duong nén x> +m>0,VxeR.
. x> +m
Phuong trinh Inm:xz—m+3 & In(x* +m)—In(2x* +3)=(2x* +3)—(x* + m)
& In(x*+m)+(x*+m)=In(2x* +3)+(2x* +3) (1).
Xéthamsé f(t)=Int+t véit>0.
Co f'(t):%+1> 0,Vt >0. Do d6 ham s6 dong bién trén-(0;+o0).

Ma phuong trinh (1) ¢6 dang f (X2 + m) = f (2x2 +3).

Do dosuyra x> +m=2x"+3< x> =m-3 (2).

Phuong trinh (1) ¢6 2 nghiém phan biét khi va chi khi phuong trinh (2) ¢6 hai nghiém phan
biét & m-3>0< m>3.

+

meZ T
Lai do nén ta dugc 17 gia tri cia.m thoa man.
m<20

C6 bao nhitu sé nguyén dwong cua tham s m d& phuong trinh
log, (x* —2x+m)—log,x=72x+2-4m=4x* c6 nghi¢m?
A. 80. B. 82. C. 81. D. 83.
Loi giai
Chgn C
x>0

Diéu kién: {x2—2x+m>0'
Taco log, (X*=2x+m)—log,x = 72x+2—4m—4x’
&slog, (X* =2x+m)+4(x* —2x+m)=log, (16x) +4.16x (*)
Xétham s6 f (t) =log,t+4t véi t>0

Taco f'(t)=ﬁ+t>0 véimoi t >0 = f(t) la ham dong bién

Do do, (*) < (X —2x+m)= f (16x) & X* —2x+m =16x < m=—x"+18x (1)
Phuong trinh (*) ¢6 nghiém khi phuong trinh (1) ¢6 nghiém x > 0.
Ta co BBT cua ham s6 y = —x* +18x trén (0;+0) nhu sau:
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X 0 9 40
y' + 0 _
81

,vo/\

Duya vao BBT ta thy, phuong trinh (1) ¢6 nghiém x >0 khi m <81.
Vi meZ' nén me{1;2;3;..;81}.

Cau 3. CObao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh
2
log, 3X +23x+m+1: W —Bx+2-m
2X°—x+1
c6 hai nghiém phan biét 16n hon 1?
A. 5. B. 2. C. 4. D. 3.
Loi gidi

Chon B

Diéu kién : 3x* +3x+m+1>0(*).

Bién d6i phuong trinh sang dang

log, (3x* +3x+m+1)+3x* +3x+m+1=log, [2.(2x2 - x+1)]+2.(2x2 -x+1), (**)

Xéthamsd y =log,t+t, t>0= y':ﬁ+l>0

Tu phuong trinh (**) ta c6 : y(3x2 +3x+ m+1) = y(2x2 - x+1)

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

Dé phuong trinh ¢6 hai nghiém phan biét 16n hon 1 <> (1) ¢6 hai nghiém phan biét 16n hon 1

A>0 2144m >0
SIX+X—-2>0 &15-2>0 <:>—£<m<—3
(x,-1)(x,-1)>0  [1-m-5+1>0

Vay co hai gia tr1. ﬂ ’ ,

Cau 4. Cho X,y la haiso thuc duong thoa man 5x+Yy=4. Tong tat ca gia tri nguyén ctia tham so
2
m_dé phuong trinh Iogsw+ x* —3x—y+m-1=0 c6 nghiém 1&
X+Yy
A. 10. B. 5. C.9. D. 2.
Loi giai
Chon B
2
log3X+2—y+m+x2—3x—y+m—1:0
X+Yy

N Iog3(x2 +2y+ m)+ X’ +2y+m=1log,3(x+y)+3(x+y)(1)

Vi x,y>0nén x+y>0.Xéthamso f(t)=log,t+t laham sb dong bién trén (0;+o0).

Khi dé (1)< x*+2y+m=3x+3y < x* -3x—y+m=0(*)

Két hop vai diéu kién 5x+y=4=y=4-5x. Vi x,y>0:>0<x<g.
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Taco (*)<:>x2+2x+m—4:0c>m=—x2—2x+4,vXe(05g)

Ham s6 y = —x? —2x+4 nghich bién trén (0 %J (do —1<0) nén %<—x2—2x+4<4.

Do vay me{2;3} la cc gia tri can tim.
Vay tong tat ca cac gid tri m thoa ycbt 12 5.

Cau5. Co bao nhiéu sé nguyén m dé phwong trinh:
2
log, 2 F3X*M+L_ 2 5512 -m c6 hai nghiém phan biét 1on hon 12
2X°—x+1 ’
A. 3. B. v0 so. C. 4. D. 2.
Loi gii
Chon D
Diéu kién: 3x* +3x+m+1>0.
Ta co:
2 2
log, 3X +23x+m+1: X2 —5x+2-m < log, 3X +23x+m+1 1oy Byilom
2X°—x+1 2X°—x+1
2
< log, 3 42r3x+m+1 = x> =5x+1-m
4X°—2Xx+2
< log, (3x2 +3X+m +1)— log, (4x2 —2x+2) = (4x2 —2X+ 2)—(3x2 +3X+ m+l)
& log, (3% +3x+m+1)+(3x* +3x +m+1) = log, (4x* - 2x+2)+(4x* —2x+2) (1)
Xét ham sé: f (t)=t+log,t trén(0;+w), ta co f'(t):l+ﬁ>0, Vt e (0;+).
Do d6 ham s f (1) ddng bién trén (05400).
Suy ra: (1) < f(4x* —2x+2)=f(3x* +3x+m+1)
S 4 -2x+2=3x*+3x+m+1 < x* -5x=m-1 (2). Diéu nay ding véi moi x c R.
Xét ham sb: g(x)=x’—5x trén R, taco g'(x):2x—5:0<:>x:g.
Bang bién thién:
5
X | —o 1 - +00
2
)y — 0 - 0 -
y _
o \‘ 25
4
Theo bang bién thién ta thiy: phwong trinh (2) c6 hai nghiém phan biét 16n hon 1 khi va chi
khi —§<m—1<—4 <:>—£<m<—3.
4 4
Do meZ nén me{-5-4}.
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2_
Cau 6. Tim m dé phuong trinh Iog{%]:—x2+2x+2m2—2 ludn c6 nghiém.
x> +m
A. m[>1. B. |m[> V2. C. m=x1. D. m>+/2.
Loi gidi
Chon A

bicu kién

2 +m? m=0

3x2 —2x+3 {x:&o
27T 0
X“+m

Ta c6: Iog{wj=—x2 +2x+2m? -2
X"+m
<:>Iogz(3x2—2x+3)—logz[2(x2+m2)]:2(x2+m2)—(3x2—2x+3)
& log, (3x° = 2x+3)+ (3 - 2x+3) = log, | 2(x* +m*) |+ 2(x +m’)..
Xet ham sé f (t)=log,t +t(t > 0) c6 f'(t)=$+1>0,Vt>0.
Suy raham so y = f (t) dong bién trén (0;+).
Taduoc f(3x" -2x+3)= f(2(x*+m?)) = 3x° ~2x+8=2(x’+m’) < X* ~ 2x+3=2m".

Xét parabol y = x? —2x+3 ¢6 bang bién thién nhu sau:

r|—:x: 1 + o

+ o
¥ \
2

Dé phuong trinh ¢6 nghiém thi 2m? > 2 < |m|>1.

+ o

3 +3x+m+l

Cau 7. Co6 bao nhiéu s§ nguyén m & phuong trinh log, e N =x?-5x+2-m ¢4 hai
X® =X+
nghiém phan biét 16n hon 1. )
A. 3. B. V0 so. C. 2. D. 4.
Loi gidi

Chon C
Diéu kién: 3x*+3x+m+1>0.
Ta co:

2 2
Iogz3x +23X+m+1:x2—5x+2—m < log, 3X +23x+m+1 1y —Byal-m

2X°—x+1 2X°—x+1

2

<::>|0923x +3X+m+1:x2—5x+1—m

4X* —2X+2
< log, (3x2 +3x+m+1)—|ogz(4x2 —2x+2) :(4x2 —2x+2)—(3x2 +3X+ m+1)

< log, (3x2 +3X+m +1)+(3x2 +3X+ m+1) =log, (4x2 —2X+ 2)+(4x2 —2X+ 2) (1)
Xéthamsé: f(t)=t+log,t trén (0;+x), taco f'(t)=1+$>0, Vt e (0;+00).

Do d6 ham s6 f (t) dong bién trén (0;+00).
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Suy ra: (1) < f(4x° —2x+2) = f (3x* +3x+m+1)

S AP =2x+2=3x*+3x+m+1 < x*—-5x=m-1 (2).

Xétham so: g(x)=x*—5x trén R, taco g'(x):2x—5:0<:>x=g.

Bang bién thién:
X | —© I % +00
Y’ - 0 —~ 0 +
+c0 +00
y \4\_ 25 /
4

- Theo bang bién thién ta thiy: phuong trinh (2) c6 hai nghiém phan biét 16n hon 1 khi va
chi khi —%<m—1<—4 @—%<m<—3.

Do meZ nén me{-5-4}.
Viy c6 2 gia tri nguy@n cia m thoa man yéu cau bai toan.
4x-1
Cau 8. Cho phuong trinh log, 5——
PREOnS 3 omx+4
ctia tham sé m dé phuong trinh da cho ¢6 hai nghiém thyc phan biét ndm trong doan [2; 6]
va thoa man 100m 1a sé nguyén?
A. 40. B. 2. C. 1 D. 3.
Loi giai

= x*—2(m+2)x+5. Hoi c6 tat ca bao nhiéu gié trj thuc

Chon B
¢ Day la mdt dang co ban str dung phuong trinh dac trung.
¢ \/6i truong hop u,v >0 ta co:

. Ioga%:v—u@Iogau+u=logav+v<:> f(u)=f(v)eu=vev-u=0.

L \ : 1
¢ Hams6 f (t)=log,t+t la mot ham don diéu co dao ham duong f'(t):tl—+1>o Vt>0
na

+ Tabién d6i phuong trinh ban d4u nhu sau:

. 4x -1
¢ Dicu kién xac dinh: 2X— >
X" —2mx+4 )
i Vi yéu cau bai toan cho biet co hai nghiém
4x-1>0 )
xe[2,6]< , < X -2mx+4>0
X°—-2mx+4>0
4x-1

o Taco log, =
2x2—2mx+4

= Iogz(4x—1)—logz(x2 —2mx+4):(x2 —2mx+4)—(4x—1).
& log, (4x—1)+(4x—1) =log, (X* —2mx+4)+(x* —2mx+4).

=x"-2(m+2)x+5
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Phuwong phap ham dic trung

Cau 9.

< f(4x-1)= f(x2—2mx+4) (1)

. Ap dung tinh chat cua ham don diéu suy ra
S 4x-1=x*-2mx+4 < x* -2(m+2)x+5=0
\ m<-2-+5
¢ Dicu kién c6 hai nghiém phan biét A' :(m+2)2 —5=m’+4m-1>0< V5 ™
m>—2+\/§
* Suy ranghiém x=(m+2)+vm?+4m-1
[(m>0
<=
m+2+vm’+4m-1>2 m>+m’+4m-1 "R 1
YCBT = & & S0sm<=
m+2+vm?+4m-1<6  |Jm?+4m-1<4-m m<4 4
m<il
| 12

(**)
. \ 1 .
* Kéthop (*) va (**)suyra —2++/5<m< S & 2B6s —200+100~/5 <100m < 25 = ¢4 hai

gia tri thyc ciia m thoa mén diéu kién bai todn 1a m :{ la O }

100100

X3 —9x +2m

Cho phuong trinh log, =1+3x2+9x—x>-2m, véi m la tham sb. Hoi c6 tat ca

3x° +1
bao nhiéu gié tri nguyén cta tham sé6 m dé phuong trinh d4 cho c6 ba nghiém phan biét.
A. 14. B. 15. C. 16. D.17.
Lo gidi

Chon B
3x?+1>0

P 0<:>x3—9x+2m>0.(*)
x> —9X+2m >

¢ Dicu kién xac dinh: {

N A u
¢ Ta s€ dua phuong trinh vé dang log, —=vV-U< .S U=V,
\"

x> =9x+2m
3x*+1

< log, (X° —9x+2m)-log, (3x* +1) = (3x* +1) —(x° —9x+2m).

< log, (X° =9x+2m)+(x* —9x+2m) = log, (3x* +1)+(3x* +1).

& f (X -9x+2m)=f(3x*+1) (1)

+ Vsiham s f(t)=log,t +t don diéu ting trén mién t> 0.

* T (1)suyra f(x°*—9x+2m)=f (3x* +1) <X -9x+2m=3x*+1

& X =3x-9x=1+2m (2)

¢ Tit ca cic nghiém phuong trinh (2) ludn thoa man diéu kién (*) vi:

x*—9x+2m=3x*+1>0

* D& (2) c6 hai nghiém phan bigt —29 =y, (X° —3x* —9x) <1+2m < yg, (X° =3x* -9x) =5

& —2<m<14. Suy racé 15 gia tri nguyén cua m thoa méan bai toan.

* Taco log, =1+3x* +9x—x*—2m
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2
Cau 10. Cho phuong trinh Iogz%= x? —2mx—2m. Goi S la tap chira tat ca cac gid tri
X"+
nguyén ciia tham sé m thudc doan [-2022;2022] dé phuong trinh d& cho c6 hai nghiém thuc

phan biét. SO phan tir ciia tap S la
A. 3. B. 4042 . C. 4043. D. 4041.
Loi gii
Chon B
+ Day la dang phat trién tir dang co ban, chung ta phai bién doi khéo 1éo:
+ Vi truong hop u,v >0 ta co:
k

u K u K
¢ log,—=v-u—log, =v-a u<slog, —=v-a‘u-k.
v Vv

* V/6i phuong trinh da cho log, w = x> —2mx—2m (1)
3xX°+1
3x*+1>0
X? —mx+m>0
. Co 1)
X? +mx+m 2x* +2mx+2m

<::>1+I092W:x2—2mx—2m+1<:>Iog2 V] =X —2mx—2m+1.

+ Diéu kién xéc dinh: { <X -mx+m>0.(2)

2%% +2mx +2m
3x° +1
& log, (2x* +2mx+2m)+2x* + 2mx+ 2m = log, (3x* +1) +(3x* +1) (3)

* D& dang tach duoc tiép log, = (3% +1)—(2x* —2mx+2m)

1
* Xét ham dic trung f (t)=log,t +t= f'(t) :tl—2+1 >0 Vt>0= ham don diéu ting.
n

* T 3) < f(2x° +2mx+2m)= f (3%’ +1) < 2x2—2mx+2m =3x%+1 (4)
¢ & X2 —2mx—2m+1=0. Dé thay h¢ thirc (4) thoa mén diéu kién (2)
+ Bé phuong trinh ¢6 hai nghiém thuc phan biét thi phwong trinh x* —2mx—2m+1=0 c¢0 hai

HE A .« A 2 m < _1_ \/E
nghiém thye phan biét. Suyra A'=m°+2m-1>0<
m>-1++/2
-2022<m<-3 . o A A &
¢ Suy ra = €0 4042 gia tri m nguyén théa man.
-1<m<2022
3 2 _ )
Céu 11. Cho phuongtrinh log, X+ 3X2 +§X gm +8 =—x*+3x+3m+2.Goi S latap chua tat ca cac
X“+2X +
gié tri nguyén ciia tham sé6 m dé phuong trinh d4 cho ¢ dung hai nghiém. S6 phan tir cta S
la:
Al B. 2. C. 3. D.0.
Loi giai
Chon A

X +3x° +3x—-3m+8
x?+2x+3

* Diéu kién xac dinh: >0 x3+3x2+3x-3m+8>0.

X3 +3x% +3x—-3m+8

- ~1=-x>+3x+3m+1
X“+2x+3

+ Phuong trinh d4 cho bién doi thanh log,

X°+3x°+3x-3m+8

* < log
2 X2 +2x+3

(—x3 —3x? —3x+3m—8)+(3x2+6x+9)
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Céu 12.

Cau 13.

= Iogz(x3+3x2 +3x—-3m +8)+(x3+3x2 +3x—3m+8)= Iogz(3x2 +6x+9)+(3x2 +6x+9)
(%)
* Xét ham dic trung f (t)=log,t +t 1a don diéu trén khoang (0;+o0). Nén tir (*) suy ra:
¢ & X +3x% +3x-3m+8=3x*+6x+9>0 (TM diéu kién)

1
& x*—3x=3m+1 c6 hai nghiém khi va chi khi Sm+l=2cms= 3
M+l=—2m=-1
+ Suy ra c6 duy nhat mot gia tri nguyén m thoa méan.
C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh
logs (3x+m)—2loggx = x* —75x — 25m -2 ¢6 hai nghiém thuc phan biét?
A. 57. B. 58. C. 55. D. 56.

Loi gidi

Chon D
3Xx+m>0

Diéu kién {
x>0

logs (3x+m)—2loggx = x* — 75X — 25m — 2

< log, (3x+m)—logsx* = x* — 25(3x+m) - log, 25

2 2
< log, (3x+m)+25(3x+m) = logS(%J +25(§j (*)

Xéthamsé f (t)=loggt+25t, véi t>0.

Taco f'(t) =ﬁ+25> 0, Vt>0= f(t) laham s6 dong bién trén khoang (0 ;+0).
2

2
Khi do (*)@3x+m=(f] e m=2-3x.
5 25

2
Xét ham s6 g(x):x——3x, x>0.Taco g'(x)=2—3=0<:>x=E.
25 25 2
Bang bién thién cua g (X)
75
10 2 +00
0

J(x) _

g(z) |2 e
\_ 1o /

4

_|_

2
Phuong trinh dau c¢6 2 nghiém phan biét khi va chi khi phuong trinh m =%—3X O hai

nghiém phan biét duong < m e(—% ;O) VimeZ=me {—56 ;=55 ;-54 ;.. ;-2 ;—1} co

56 giatri cia m thoa man.
Co6 bao nhiéu gid tri nguyén duong cta tham s6 m dé phuong trinh

/ 2
log, {2x+—n21x+1J +/2x% +mx+1 = x+2 c6 hai nghiém thuc phan biét?
X+
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A. 3. B. 4. C. 2. D. 1.
Loi gidi
Chon B
N X+2>0
bicu kién: ) :
2X°+mx+1>0

/ 2
Taco Iog{ZXJr—n;XHJﬂ/ZxZ +mX+1=x+2
X+

<:>Iogzx/2x2+mx+1+\/2x2+mx+1:Iogz(x+2)+x+2

= f(\/2x2+mx+1): f(x+2) (1)
Xahémséf(UzﬂogJ+tv6iteUx+w)céf'0)=ﬁ%§+1>O,Vte(Q+w)
= f(t) dong bién trén (0;+00) nén (1) < V2x* +mx+1=x+2.

T dd X>-2 X>—2
e 2x2+mx+1:(x+2)2Q{X2+(m—4)x—3:0(2)'

YCBT < (2) c6 hai nghiém phan biét x,, X, l6n hon -2

A=(m-4)'+12>0 [meR meR
S (% +2)+(X,+2)>0 < x+X+4>0 <14-m+4>0
(x,+2)(x,+2)>0 XX, +2(X +%,)+4>0 -3+2(4-m)+4>0
m<8 9
N geom<—mameN =me{l2;3,4}.
m<— 2
2,
---------- HET----------
Cau 14. C6 bao nhiéu sé nguyén -m dé phuong trinh In(m+ 2sinx +In (m+3sinx)) = sinx cd nghi¢m
thuc?
A. 5. B. 4. C. 3. D. 6.
Loi gii
Chon B
S /m+2sinx+In(m+3sinx) >0
bicu kién: ] :
m+ 3sinx > 0

Phuong trinh da cho tuong duong: m+ 2sinx +In(m+ 3sinx) = e™™.

< m+3sinx+In(m+ 3sinx) =™ +sinx.

& "™ ™) 4 In (m+ 3sinx) = e*™ +sinx, (1).

Xét f(t)=e'+t, teR.

Taco f'(t)=e'+1>0, vte R.Nénhamsé f(t) dong bién trén R.

Vay (1)< f[In(m+3sinx) | = f (sinx) <> In(m+3sinx) =sinx.

bit a=sinx, ae[-11]. Phuong trinh tro thanh: In(m+3a)=a < m=e"-3a.
Xét g(a)=e"-3a, ae[-11], g'(a)=e"-3<0, Vae[-L1].
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Viy dé phuong trinh ¢ nghiém thuc thi g (1) <m<g (—1) < e-3<m< 1+3.
€

Viy ¢6 4 gia tri nguyén ctia thamsé m 1a: 0; 1; 2; 3.
Cau 15. Tim gid trj 16n nhét cta tham s6 m dé phuong trinh In[ m-+In(m+cosx) | =cosx ¢6 nghiém

thuc?

A. ETH B.e—1. C.e. D. 1.
Loi giai

Chon B

bat v=In(m+cosx) < e'=m+cosx < m=e'—Cosx.

Phuong trinh tré thanh In(m+V)=cosx < m+v=e*" < m=e**-
Do d6 €' —cosx =™ —v < e'+v=e“"+cosx (1).

Xéthamsé f(u)=e" +u.

f(u)=e"+1>0 v6i YueR.

Vay (1) < f(v)=f(cosx)ev=cosx < e —cosx=m (2).

bat g(t)=e'—t, voi t=cosx, te[-11].
g(t)=e'-1 = g(t) =0 < t=0.

Bang bién thién
t —1 0 1
g'(t) - 0 4

g(t) %+1 .
\1 /

Dé phuong trinh (2) co nghiém thi 1<m<e-1.
Viy gia tri 16n nhat cia'm théa man yéu cau bai toan 1a e —1.
Caul16. Tim tit cia cac gia tri cia tham s6 thuc m dé phuong trinh

8sin’x—10sinx+2—m=log, 2™ ¥M*L 5 44ng bén nghiém phan biét thude doan

(2sinx —1)2
5]

A.me(—%—ZJ B.me{—%—Z) C.me(—%—lj D. ZmeR.

Loi giai
Chon A
s ... |2sinx+m+1>0
biéu kién . (a).
2sinx—1#0
Phuong trinh d4 cho viét lai thanh
2(2sinx—1)” - (2sinx+m) = log, (2sinx+m +1)— log, ( 2sinx —1)°
& 2(2sinx—1)’ +log, (2sinx—1)° +1=(2sinx+m+1)+log, ( 2sinx + m+1)

2= 2(2sinx—1)2 +log, [2(2sinx—l)1 =(2sinx+m+1)+log, (2sinx+m+1)(1)
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Xéthamso f(t)=t+log,t, t e(0;+x), co f'(t)=1+ﬂ%>0,‘7te(0;+oo) nén f(t) dong

bién trén (0;+o0).
Phuong trinh (1) dugc viét lai thanh
f (2(25inx—1)2) = f (2sinx+m+1) < 2(25inx—1)2 =2sinx+m+1

< 8sin*x —10sinx+1=m(2)

< . . Sz . . 1 1
Pit t =sinx, Vi X e O;? va smx;tE ta dugc t e[0;1]\ S0

7 X 1 , ., o, 571'
Voimoite O;E u{l} chi thu duoc 1 gia tri ciia X O;? :

L. X. 1 ., . 57'[
Voimoite E;l ta thu dugc 2 gia tri cua X e O;? .

Phuong trinh (2) tre thanh: 8t —10t+1=m(3).
Phuong trinh da cho ¢ 4 nghiém phan biét khi va chi khi (3) c6 hai nghiém phén biét

te(i;lj
2
Xét f(t)=8t>—10t+1,t e[O;l]\{%}, co f '(t)=16t—10=0<:>t=§.

Bang bién thién cua f (t)

1=
—

t 0
Fit) - 0 +

fi) T /

. i 17
Tur bang bién thién suy ra /8 <m<-2.

A 2 R oY A 2 N 1 2x* —4x+6 2
Cau 17. Tongtatca cac gia tri cua tham so m dé phuong trinh =log, —————+ X" = 2(X+|X—m|)
2 x—m|+1
c6 dting ba nghiém phan biét 1a
A 2. B. 3. C. 1 D. 0.
Loi giai
Chon B
2_
Dicu kién: M>O<Z>VXER.
[x—m|+1
1 2x* —4x+6
Phuong trinh: =log, =——————+ x* = 2(x+|x-m|) (*
g Ztog, X0 2 e o) (4
2x* —4x+6
olog, ——————+2x* =4(x+|x-m
82 |x—m|+1 (x:+x=mi)
& log, (2x* —4x+6)—log, (|x—m|+1)+2x* —4x = 4|x—m|
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& log, (2x* —4x+6)+(2X* —4x+6) =log, (|x—m|+1)+2+(4|x—m|+4)
& log, (2X* —4x+6)+(2X* —4x+6) = log, (4|x—m|+4)+(4|x—m|+4) (1)
* Xétham f (t)=1log,t +t trén khoang (0 ;+).

co f'(t):“%+l>0,Vt >0 suyra f(t) dong bién trén khoang (0 ;+o).
Khido (1) < f(2x° —4x+6)=f (4|x+m|+4) <2x* —4x+6=4[x—m[+4
< 2|x=m|=x*-2x+1

[2x—2m=x?—2x+1

_ (2 ) 1)(d0 X —2Xx+1=(x-1)*>0,vxeR)
X—2m=—(x*—2x+

=
[2m =—x? +4x-1
) (2)
| 2Zm=Xx"+1
* V& d6 thi hai ham s6 g(x)=—x*+4x—1 va h(x)=x"+1 trén cing hé truc toa o Oxy

fe—

N

g(x) = —a? + 42 — 1

NCY SRR B
8

(ChU §: Hai d6.thi ham s6.y = g(x) va y =h(x) tiép xtic v6i nhau tai diem A(1;2))
Dé phurong trinh (*) c6 dung ba nghiém phan biét thi (2) phai c6 ding ba nghiém phan biét
& duodng thang Y =2m va hai d5 thi trén c6 ding ba diém chung phan biét.

om=1 |M=5
&S| 2m=2<|m=1 .
2m=3 3
m==

L 2

Viy tong tat ca cac gia tri cia m bang 3.

Cau 18. C6 bao nhiéu s6 nguyén cua m dé phuong trinh log, (2x+m)—2log,x = X* —4x—2m-1 c6
hai nghiém thyc phan biét?
A 2. B. 3. C. 1. D. 4.
Loi giai
Chen C
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x>0
Diéu kién m
X>——
2

log, (2x+m)—-2log,x = x* —4x—2m-1

< log, (2x+m)—-2log,x = x* —=2(x+2m)-1
< log, (2x+m)+2(x+2m)+1=log,x* + x*
< log,2(2x+m)+2(x+2m)=log,x* +x* (1)
Xét f(u)=log,u+u,(u>0)

f'(u) :Tifb 0, do d6 ham sb dong bién trén (0;+o0).
Khi do (1) < f(2(2x+m))=f (x*) < 2(2x+m)=x* < x*—4x=2m
Xétham s6 g(x)=x>—4x,(x>0)

I n 9

I~

Phuong trinh ¢ 2 nghiém duong khi —4 <2m< 0« -2 <m <0 suy ra co 1 gia tri nguyén.
Cau 19. Cho phuong trinh 3log, x —log, (3x+m)+2x° —6x—2m =0, véi m latham sb. C6 bao nhiéu
gia tri nguy@n ctia tham s6 m dé phuong trinh da cho c6 hai nghiém thuc phan biét?

A 1. B. 3. C. 4. D. v0 sb.
Loi gii
Chon A
N x>0
bicu kién: .
3X+m>0

Ta c6 3log, x—log, (3x+m)+2x° —6x—-2m=0
< log, x° —log, (3x+m)+2x° —6x—2m =0
< log, x* +2x° =log, (3x +m)+6x +2m

< logyx* +2x° =log, (3x+m)+2(3x+m) (1)

Xét ham s6 f (t)=log,t+2t trén (0;+wx) ta co f'(t)=ﬁ+2>0, V&i moi te(0;+).
Do dé f (t) dong bién trén (0;-+o0).
Tu (1) tacod f(x3)= f(3x+m) < x* =3x+me m=x>-3x (2)

Xét ham s g(x)=x>—3x trén khoang (0;+o0), ta c6 bang bién thién
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Cau 20.

x |o 1 o0
g'(x) - 0

g(x) \ /

Phuong trinh (1) ¢6 2 nghiém phan biét < phuong trinh (2) c6 2 nghiém phan biét thudc

khoang (O,+oo) & —2<m<0.
Mat khac, do m nguyén nén m=-1.
C6 bao nhiéu gia tri nguyén ciia m trén doan [-2021;2021] dé phuong trinh

In(x—2+\/x2 —4x+5)(x/2x2—3x—m+1—\/2x2 —3x—m)+ x® —6x%+13x—-10 =

(2x2 —3x—m+1)\/2x2 -3x-m

c6 nghiém thuc
A. 2020. B. 2019. C. 2021. D. 2023.
Léi gidi

Chon A
Ta c6 pt da cho twong duong véi:

In[ X—24 VX ~4x+5 j+(x—2)+(x—2)3:\/2x2—3x—m+(\/2x2—3x—m)3

V2x% —3x—m+1++/2x2 —3x—m

= In(x—2+ (x—2)2+1)+(x—2)+(x_2)3 x
ln(me\/(\/m)zH]ﬂ/sz%x—m +(\/2x2—3x—m)3(1)

Xétham sb: f (t)= In(t+ t? +1)+t+t3,t eR

Suyra: f(t)= ++143t> >0Vt e R= f (t) dong bién trén R.

1
VtE+1
Suy ra: (1)< f(x-2)= f(\/2x2—3x—m).
SA2XF -3x=—m=x-2

X=220 X>2
g {sz ~3x-m=(x-2)° Q{Xz +x-4=m(2)
Dé phuong trinh dd cho c6 nghiém tuong dwong véi (2) ¢6 nghiém X [ 2;+0).
Xétham sé: g(x)=x"+x—4,x [2;+w).
Ta c6 bang bién thién:
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X -00 2 +o0

09 //////2 o

Tir bang bién thién ta cd ycbt < m>2 suy racd 2020 giatri m thoa méan.
Cau 21. Tim sb gia tri nguyén cia m thudc [—20 ;20] dé phuong trinh
log, (x2 +M+ Xy X2 +4) =(2m-9)x—1+(1-2m)v/x* +4 c6 nghi¢m?

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

Chon B
Didu kién x4c dinh: x> +m+xvx>+4 >0,

Iogz(x2 +M+ Xy X2 +4):(2m—9)x—1+(1—2m)\/x2 +4

< log, [ x

@Iogz[ ax ] 2mx —9x =1+ x* +4 - 2my/x* +4

x? +4+x +m) 2MX —9X —14 VX2 +4 — 2my X2 + 4

VX2 +4—x
A+ myx +4 - me 2MX—9X —1+ X2 +4 - 2myx? +4

x+4x

Iogz(4x+ X2 +4 - mx) (8x+2m x2+4—2mx)+1=IOQZ(M—X)+(M—X)
(8x-+ 2m3 44 - 2mx) + (x4 2mx 44— 2mx | = log, (Vi + 4 = x4 (Vi + 4 -x) (1)

Xéthamso f(t)=log,t+t, te(0;+m).

< log,

f '(t) =t|%+1 >0,Vte (0 ;+oo) nén ham s6 luén dong bién trén (0; +oo).
Khid6 (1) < 8x+2myx* +4 —2mx=~/x*+4 —Xx

<:>2m( ) ( X2 +4— x) X ©2m=1-

8x(\/x2 +4+ x)
4

8x

X2 +4 =X
<:>2m:1—2x(x/x2+4+x)

&S 2m=1-

XX+ 4+ XP =1—2m.

2
Xétham s6 g(x)=xvx

?+4+X? V6i X &(—o0;+0).

2

( X*+4+ x)
Tacé g'(x)= >0,vxeR.
2
X°+4
DPT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 68

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID TikTok: dongpay




ST&BS: Th.S Pang Viét bong Trwong THPT Nho Quan A Phwong phdp ham dic trung

lim g(x): lim x(\/x2+4+x) = lim {XL} = lim ;:—2;
X—>—00 X—>—0 | i X—>—00 \/m —X X—>—00 1 4
+— -1
X
- - 2 4
XILrpwg(x)=XILrpw X 1+7 +1||=+o.
Ta c6 bang bién thién cia g(x)
X —0 +00
g'x) +
g(x) +00
-2 /
Dé phuong trinh ¢6 nghiém thi 1=2m em <g.
Do m nguyén thudc [20 ;20] nén s gid tri m 1a 23.
Cau 22. Cho biét phuong trinh |095@: 2log ( J c6 nghiém duy nhit x=a+hbv/2.
X
Hoi m thudc khoang nao dudi day dé ham sé y = pra-2 - Cé gia tri 16n nhat trén doan
X—
[1; 2] bang —2.
A.me(7;9). B. me(6; 7). C me(2; 4). D. me(4; 6).
‘ Loi giai
+ Dicu kién: x>1.
Taco: log ZIH =2log, ﬂ—i <:>I095@:2I0g3x—_1
2Jx X 2x
2
=3 Iogs(zx/;+1)—logsx=Iog3(x—1)2—loga(2\/§)
2
c>|og5(2\/§+1)+log3(2\&) :Iogt.,(x)+logs(x—1)2 (*).
Xéthamsd f (t)=log, t+log, (t—1)°, véi t>1
c6 f'(t)= ! 2 >0, Vt>1
tin5 ' (t-1).In3
nén f(t) ddng bién do do (*) & x=2Vx+1 & x=1++/2 (vi x>1)
<:>x:3+2x/§.vay a=3.
+Voi a=3,taxéthamsd y = mx+1
X—m
TXD: D=R\{m}
. -m*-1 A . A
= > <0 do d6 ham s06 ludn nghich bién.
(x=m)
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. , ‘ me ([l 2]
Khi d6 ham s0 ¢6 gi tri |6n nhét trén doan [1; 2] bang -2 < (1)=-2
y(1)=-
me[L 2]
S Im+1l 5 & m=3.
1-m
Cau 23. Cho x,y la hai sb thuc dwong théa man 5x+y = 4. Tong tat ca gia tri nguyén cua tham s6
2
m dé phuong trinh Ioggx+2—y+m+ X —3Xx—y+m-1=0 c6 nghiém la
+y
A. 10. B. 5. C.o. D. 2.
Loi gidi
Chon B
2
Iog3w+ X2 —3x—y+m-1=0
X+Y
& log, (X +2y+m)+x* +2y+m=1log,3(x+y)+3(x+y) (1)

Vi x,y >0 nén x+y>0.Xéthamsb f(t)=log,t+t 1a ham sé dong bién trén (0;-+o0).
Khidé (1)< x*+2y+m=3x+3y < x*—3x-=y+m=0 (*)

Két hop véi diéu kién 5x+y=4=y=4-5x. Vi x,y>O:0<x<g.
Taco (*)<:>x2+2x+m—4=0<:>m=—x2—2x+4,VXe(O;g].
)N A 2 . - X ~ 4 n 44 2
Ham so y = —x°—2x+4 nghich bién trén 0;g (do —-1<0) nén 2—5<—x —2x+4<4.
Do vay me{2;3} la cac gidtri can tim.

Viy tong tat ca cac gia tri m thoa yebt 1a 5.
2 - BPT LOGARIT CHUA THAM SO

2
Cau24. Vi gid tri ndo ciia m thi bt phuong trinh log, XX "™ <2 4% 2-™ ¢6 nghiém thoa
3X°—5x+4 2
VX e R
A m=J. B. m<-2. C. m<—4. D. m<-2.
Loi giai
Chon A
Vi 3x* —5Xx+4>0Vx e R nén diéu kién: x*+3x+m>0VxeR.
Ta co:
2
IogzX2+3$mSX2—4x+2—m
3X°—=5x+4 2

= Iogz(x2 +3x+m)—|ogz(3x2 —5x+4)£%[(3x2 —5x+4)—(x2 +3x+m)}

< log, (x2 +3X+ m)+%(x2 +3X+ m) <log, (3x2 —5x+4)+%(3x2 —5x+4) (1)

Xét ham so:
f(t)= Iog2t+%t trén khoang (0;+00) = f '(t):ﬁ%w;w >0.

Nén ham s f (t) dong bién trén khoang (0;+o0).
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(1) < f(x2+3x+m)§ f(3x2—5x+4)

< X2 +3x+m<3xP —5x+4VxeR
& m<2x*—8x+4VxeR

Két hop diéu kién:
{2x2—8x+4—m20

) VxeR
X“+3Xx+m>0

8+2m<0
o
9-4m<0
oS m=yd.
x*—2Xx+m

2

Cau 25. Cho bét phuong trinh IOQZ(
X" +x+1

tri nguyén cua m dé bét phuong trinh da cho nghiém dung véi moi X € (0;4) ?

j< X2 +4x+3—m (m latham sd). Co bao nhiéu gia

A 4. B. 1. C. 0. D. 2
Loi gidi

Chon B

2
pidu kicn: X2 M0 o x2—2x4m>0 (1)

X"+ Xx+1

2 2

Taco: log, Xzzﬂ <X’ +4x+3-m < log, Xzzﬂ ~1< X’ +4x+2-m

X“+Xx+1 X“+Xx+1

x2—2x+m)—logz(2x2+2x+2)<x2+4x+2—m

(
<:>Iogz(x2—2x+m)—logz(2x2+2x+2)<(2x2+2x+2)—(x2—2x+m)
< log, (x2 —2x+m)+(x*—2x+m)<log, (2x2 +2x+2)+(2x° +2x+2)
bt f(t)=log,t+t véi t e (0;+00)

1
= f '(t):m+1>O,Vte(0;+oo)
= Hamsd f(t) dong bién trén khoang (0;+0).
Ma f(x2=2x+m)< f(2x* +2x+2)

= X2 —2X+Mm< 2x2 +2x+2
= X" +4x+2-m>0 (2)

m>—x*+2x=g(x)

Tu (1) va (2) taco: vV 0;4
u()va( ) aco {m<x2+4x+2:h(x) xe(0:4)
Bang bién thién
T 0 4
z | 0 1 :
gf(f{.‘ + 0 _ h(:L‘ +
1 34

o o/ \—8 " 2 /

. m>1
Tu bang bién thién ta suy ra { <5 <l<m<?2
m <

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong
ID TikTok: dongpay

Trang 71



ST&BS: Th.S Dang Viét Pong Trwong THPT Nho Quan A Phwong phdp ham dac trung

Viy m=2 thoa yéu cau bai toan.
Cau26. Tim tat ca cac gia tri cua m d¢ bat  phuong  trinh
2log, (sinx+m? ) —4log,sinx + 2sinX +cos2x + 2m* 1< 0 ¢6 nghi¢m.

A me|—2,42]. B.ms-%. C.med. D. m=0.
Loi gidi
Chon D
Doy P . sinx >0 )
Ta c6 dicu kién cua bat phuong trinh { . ) < sinx > 0.
sinx+m* >0
Khi d6

2log, (sinx + mz)—4log3sinx+ 2sinX +cos2x +2m* -1<0(1)

& 2log, (sinx+m?)+2(sinx+m? ) < 4log,sinx +1 - cos2x

&> 2log, (sinx +m? ) +2(sinx+m?) < 4log sinx + 2sin’x

& log, (sinx+m?)+sinx+m? < 2log,sinx+sin’x

< log, (sinX+ m2)+ sinX + m?* < log3sin2X+sin2X(2).

Xéthamso f (t)=log,t+t voi t>0.

Taco f '(t):ﬁ+1>0,w >0 nén ham. f (t) dong bién trén (0;+x).

Do d6 bat phuong trinh (2) twong duong véi sinx +m? < sin’x < m? <sin?x—sinx .

Suy ra bt phuong trinh (1) ¢6 nghiém khi'm? < max(sinzx—sinx) trén mién sinx>0.

Xétham sb g(t)=t*—t, véi te(0;1]. g'(t)=2t-1; g'(t):0<:>t:%.

Vi 9(1)=0;g(£j=—£;g(0)=0 nén maxg(t):O;ming(t):—i.
2 4 (03] (0:] 4

Vay bat phuong trinh (*) ¢6 nghiém khi m? <0< m=0.

“2x* +2x*+2m-2

Cau 27. Cho bét phuong trinh: log, +2x—2+m2x°+x* (1). C6 bao nhiéu gia

AX* —4x+2
tri nguyén cia m € (0;15) dé bat phuong trinh (1) nghiém dung véi moi s6 thue x e [1; 2] ?
A 6. B. 8. C.7. D. 5.
Loi giai

Chon D

Diéu kign —2x°+2x* +2m-2>0 < 2m> g(x)=2x>—2x* +2

- Bat phuong trinh (1)

Slog, (437 —4x+2)+4X° —4x+2 <log, (-2x° +2x% +2m—2) +(-2x* +2x* +2m -2)

Xétham so: f (t)=t+log,t véi t>0,co f'(t)=1+ﬂi2>0, vt>0.
n

Nén bt phuong trinh (2)
N f(4x2—4x+2)£ f (—2x3+2x2+2m—2)<:>4x2—4x+2£—2x3+2x2+2m—2
<:>h(x)=x3+x2—2x+2£m.

- Xétham so: h(x)=x>+x*—2x+2 véi xe[L2],¢6 h'(x)=3x*+2x—2>0 véi Vxe[1;2]
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Suy raham sb h(x) dong bién trén doan [1,2] = rﬂg]xh(x): h(2)=10.
0
- Xétham s6: g(x)=2x"-2x*+2 véi xe[1;2],c6 g'(x)=6x"-4x=0< 2
3

. ) [ 2) 46 B B
Taco g(1)=2,g(2)_10,g(§)_5 :rﬂg]xg(x)—g(z)—lo

Bat phwong trinh (1) nghiém dung véi  moi  s&  thuc Xe[l; 2]

2m>g(x),Vx6[1;2]© 2m>"[}3])(9(x)
m=>h(x),vxe[}2] m>maxh(x)

[1:2]

<m>10.

Do m nguyénva me(0,15) = me{10,11,12,13,14}
- Vay ¢6 5 gia tri nguyén ciia m thoa man yéu cau cia dé bai.

Cau28. C6 bao nhiéu gia tri nguyén dwong cua tham sé6 m dé bat phuong trinh
/ 2
|092(2X+—r;x+1]—2 < x—+2x* +mx+1 nghiém dung voi Vx €(0;1)?
X+
A. 10. B. 5. C. 1. D. 6.
Loi gidi
Chon D
S X+2>0
bicu kién: ) :
2X°+mx+1>0
/ 2
Taco Iog{szr—r;XH}r\/ZXZ +MX+1<X+2
X+
& 109,V 2x% + mx+1++/2x2 + mx+1 < log, (x+2)+x+2< f (\/2x2 + mx+1)s f(x+2)(1)
Xéthamsd f (t)=log,t+t véi t e (0;+0) co f '(t):ﬁ+1>0, Vt & (0;+0)
n
= f(t) dong bién trén (0;+) nén (1) < V2x* +mx+1<x+2.
O0<x<1 O<x<l 3
Tu do ) » 1, >m-4<-X+—.
2X% +mx+1<(x+2) x> +(m-4)x-3<0(2) X
YCBT ©&m-4<2< m<6. )
DANG 5: PHUONG PHAP HAM DPAC TRUNG GIAI PT, BPT CO TO HQP MU -
LOGARIT KHONG CHUA THAM SO
Cau 29. Co6 bao nhiéu cap sé (x;y) thudc doan [1;,2020] théaman y laso nguyénva x+Inx=y+e’
?
A. 6. B. 7. C. 2021. D. 2020.
Léi giai
Chon B
Taco: x+Inx=y+e’ < x+Inx=e’+1Ine’.
Xéthamso f(t)=t+Int trén (0;+ox), tacod f’(t)=1+%>0, Vt>0= f (t) dong bién trén
(0;+0) = f(x)= f(ey):x:ey.
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Cau 30.

Céau 31.

Do x €[1;2020] nén 1<e” <2020 < 0<y<In2020.

Ma yeZ va ye[1;2020] nén y e{1;2;3;4;5;6;7} .

Vay ¢ 7 ¢ap s6 (x;y) thoa man bai toan.

C6 bao nhiéu cap so nguyén (x;y) thoa man x e[2;4374) va 2.3' - Iogs(x+3y‘1) =3x-y

?

A 7. B. 8. C.6. D.o.
Loi giai

Chon A

bit t=3"=3" =3t = y=1log,(3t).

Phuong trinh d& cho twong duong véi: 6t—log, (x+t)=3x—log, (3t)

< 6t+log, (3t) =3x+log, (x+t)

< 9t+log, (3t) =3(x+t) +log, (x+1) (*)

Xétham so: f(u)=3u+log,u lién tuc trén (0;+00),c6 f'(u)=3+ >0, Vu e(0;+w)

uln3
Suy ra: ham sé y = f (u) ddng bién trén (0;+o) (1)

(%)< f(3t)=f(x+1)(2)

Tr (1) va (2) o 3t=x+t o 2t=x< 23" =X.

Taco: 2<x <4374, suy ra: 2<2.3'" <4374 < log, 2 <log, 2+ y—1< log, 4374

& 1<y<1+log,4374—-log,2 <1<y <8.Vi y nguyén, nén ye{1;2;3;4;5;6;7}.
D& thay, tng mdi gia tri cua Y, ta tim dwoc mot gia tri nguyén caa X.

Vay ¢6 7 cap s6 nguyén (X;y) thoa man yéu cau bai toan.

Tinh tong S tat ca cac nghiém cua phuong trinh: In(?3 +32J+5X+1+5.3X—30x—10:0.
X +
A S=1. B.S=2. C.S=-1. D.S=3

Loi giai
Diéu kién x>—%.
Phuong trinh tuong duong
In(5x+3X)—In(6x+2)+5(5x+3X)—5(6x+2)=0
& In(5" +3")+5(5 +3") = In(6x+2)+5(6x+2) (1).
Xéthamsd f(t)=Int+5t,t>0.Co f'(t)=%+5>0 , Vt>0nén f(t) dong bién. Tir (1)
suyra f (5 +3")= f (6x+2) <5 +3 =6x+2 <5 +3 -6x-2=0
Xét g(x)=5"+3"-6x-2, g'(x)=5"In5+3"In3-6
g"(x)=5 (In5)° +3* (I3 >0 VX>—%.

Nén g'(x)=0 c6 khdng qua 1 nghiém suy ra g(x)=0 c6 khong qua 2 nghiém trén
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Ma g(0)=g(1)=0. Vay phuong trinh c6 nghiém 0,1. Do d6 S =1.

A PR AT : s L 2 2x+11
Cau 32. So nghiém nguyén thuoc khoang (0;12) cua bét phuong trinh 3 * -3 * <log, Zxil
X2+ X+

la:
A T. B. 8. C. 5. D. 11.
Loi giai
Chon C
A1 ea 11
bicu kién x>—?va x=0.
1 11 1 11
Khido 3 =3 <log, |2+ o3t 3" < Lgg, [ 2L
X2 —x+1 2 X2 —x+1
11
1 u 24+ — WL L
o33 <Liog, X |3 4 Log, [ x—141]<3 1|ogz 2 1
2 1 2 X X
X—1+—
X

Xét ham s6 f(t)=3t+%logzt voi t>0.Khido f'(t)=3"In3+ >0,Vt>0 nén ham

2tIn2
s6 da cho dong bién trén (0;+0).
Do d6
2 pa— —
f (x—1+£j£ f (2+11j o x-1+= ¥ < 2+E MSO@ XG(—E;—Z}U(O;Q.
X X X X X 2
Vay trén khoang (0;12) c6 5 nghiém nguyén théa yéu cau bai toan.
Cau 33. C6 bao nhiéu cap s6 nguyén (X;y) théa man dong thoi 2*+y < log, (x—y) va X,y thudc
doan [-2;10]?
A. 6. B.7. C.5. D. 8.
Loi giai
Chon A
2°+y <log,(x=y) ©2"+x <log,(x-y)+x-y <2"+x< Iogz(x—y)+2'°92(x‘y) (*).
Xéthamso f (t)=2"+tco f (t)=2'In2+1>0,VteR.
Ham s6 dong bién trén R, do do:
(*)e x<log,(x—y) 2" <x—yey<x—2"(**).
Xétham sé g(x)=x—2" trén doan [-2;10].
Taco: g (x)=1-2"In2
g9'(x)=0<x=log, (log,e).

X -2 /V I(\ng(logz e) \ 10
] O

Két hop (**) va BB Tgtg 89: |-2 <y <log, [+_“92 €

Do yeZ nén y=+2 hoac |y =-1. log £|ngj

2 ’
Véi y =-2 taco: g(giﬂz. D9 xeZ nén =xe{~1;§;1;2}. Truong hop nay cb 4 cip s
(x;y)théa man. 4 -10.
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Vé6i y=-1taco: g(x)=—1.Do xeZ nén =xe{0;1}. Truong hop nay cd 2 cap s6 (X; y)
thoa man.
Vay ¢ tat ca 6 cap s (x;y)thoa man yéu cau bai toan.
Cau 34. C6 bao nhiéu sé nguyén x thoa mén [3” —4.3% 4 27].[Iog3 (x+1)+x-3]<0?
A 2. B. 4. C. 1L D. 3.
Loi gidi
Chen D
bicu kién: Xx+1>0< x>-1.

3 —43"+2720
log, (x+1)+x-3<0

(2)

Taco |3 4.3 +27[logy (x+1)+x-3]<0 <

(2)

3% 4.3 127<0
log, (x+1)+Xx-3>0

. (3 -4.3"+27>0
Giai hé (1) taco .
log, (x+1)+x-3<0

2 3>9 X=2
+) 3 -439 42720 (3) —12.3X+27zo@[ c{ .
<3 [x=1
Suy ra tap nghiém S, = (—o0;1]U[2;+0).
+) log, (x+1)+x—-3<0 < log, (x+1)+(x+1) <4 (3)

Xéthamsé f(t)=log,t+t = f'(t):%+1>o,w>o nénhamsé f(t)=log,t+t dong

bién trén khoang (0; +oo).
Tu (3) < f(x+1)< f(3) & x+1<3< x<2 nén tap nghiém S, =(-1,2].
Do d6 tap nghiém cua hé (1) la S=5,nS, =(—l;1]u{2} .
Giai hé (2) ta c6 {3% g =0
log, (x+1)+x—-3>0
+) 3434210 (3) ~12.3 +27<0 =33 <9 1<x<2.
Suy ra tap nghiém S, =[1;2]
+) log, (X+1)+ x—320 < log, (x+1)+(x+1)>4 (4)

% , 1 A b \
Xét hamso f (t)=log,t+t = f (t):m+1>O,Vt>O nénhamso f(t)=log,t+t dong

bién trén khoang (O; +oo).
Tu (4) < f(x+1)> f (3) < x+1>3< x> 2 nén tap nghiém S, =[2;+x).
Do d6 thp nghiém cuia hé (2) 1a S=S,nS, ={2}.
Két luan: Bét phuong trinh c6 tap nghiém S = (-5 1] ) {2} :
Vay bat phuong trinh ¢6 3 nghiém nguyén.
Cau3s. Tong S cua tat ca cdc nghiém thuéc khoang (0;4z) cua phuong trinh
20225 % —2022°°* = 2In(cot x ) Ia
A. S=18r. B. S=8r. C. S=7r. D. S=16r.
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Cau 36.

Cau 37.

‘ Lo giai.
biéu kién cotx >0. Tacd
2022°""* — 2022°* = 2In(cot X) <> 2022°"* — 2022""* = In (cos” x) - In(sin” x
& 20225 % 4 In (sin2 x) =2022°"* 4+ In (0052 x)
Xétham s f (t) =2022" +Int voi t>0

f/(t) =2022" -In 2022+%>0,Vt >0= hamsb f(t) dong bién trén khoang (0;+).
Khi d6 (1) < f (sin®x) = f(COSZX)<:>Sin2X:COSZX<:>COSZX:O<:>X:%+k7ﬂ,keZ.

Do cotx >0 nén X:%+kﬂ,keZ.

Ma x € (0;47) suyra xe 25_719_71113_7; .Suyra S=T7r.
447 4 4

C6 bao nhiéu cip sé nguyén (x;y) thoa man dong thoi cac diéu kién 2<x<2022,

1<y <2022 va log, 403 4 ax —2v29
2x+1
A. 1011. B. 1010. C. 10009. D. 1012.
Loi giai
Ta co: EIog2y+3 4x =27+ Mgzy 3 | e _ gy
4 2X+1 X+1

< log, (y+3)—2"" =log, (2x +1) = 2% (1)
Xét ham s6: f (t) = log, t — 2"Vt e [4;+)
_t. t+1 .
=122 IN2-N2 _oor 14100
t-In2
Suyra: (1) @ y+3=2x+1< y=2x-2

Do 1< y§2022:>gs Xx<1012= xe{2;3;...,1012}

Do do: (x;y)€{(2;2);(3;4);...;(1012;2022)} c06 1011 cap thoa mén ycbt
C6 bao nhiéu cap s (X;y)nguyén thoa man 0< x <2022 va log, (2x+2)+x—-3y =8"?
A. 2018. B. 1. C. 4. D. 2019.
Lai gidi
Chon C
* Datlog, (2x+2)=t=2x+2=2".
. Khi do ta duoc phuong trinh

2' -

t+ 2 —3y=8 o t+2"-1-3y=2" < 2 +t-1=2" +3y(*).

+ Xéthamsd f(a)=2"+a tren R c6 f(a)=2"In2+1>0 VaeR.

Khi do ham 5O dong bién trén R nén phuong trinh
(*)e f(t-1)=f(3y)=t-1=3y<=t=3y+1

hay log, (2x+2)=3y+1.

* Do 0<x<2022 nén log, 2-1<3y < log, 4046 -1 < '09232—1S y< log, 4046 -1

3
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Cau 38.

Cau 39.

Cau 40.

VayeZ=ye{0123}.

C6 bao nhiéu cap s nguyén (x;y) théa man 0<y <2022 va Iogz(uj =y+1-3?
y
A 7. B. 6. C. 2022. D. 2021.
Loi giai
Chon B
PbK: 3¥>1< x>0

Iogz(3 J: y+1-3' < Iogz(3X —1)+3X -1=log,y+y (*)
y

Xéthamso f(t)=log,t+t véit>0
f’(t)=“%+1>0, vt >0 = f(t) ddng bién trén khoang (0;+ o) suy ra

(*)<:>3X—1:y,v‘| 0<y<2022 < 0<3-1<2022 <0< x<log, 2023
Ma x nguyén nén Xe{1;2;3;4;5;6}. Vi ang véi mdi gia tri X=X, c6 duy nhat 1 gia tri
y=3°-1 do d6 c6 6 cap cip s6 nguyén (x;y) thoaman.
Cho 0<x<2020 va log, (2x+2)+x—3y =8"..C6 bao nhiéu cap s6 (x;y) nguyén théa man
cac diéu kién trén?
A 1. B. 2019. C 4. D. 2018.
Loi giai
Chon C
bit log, (2x+2)=u=x=2""<1
Khi d6 phuong trinh dé cho tré thanh: u+2"" -1-3y =8’ < 2" +(u-1)=2% +3y.
Xét ham dic trung f(t)=2'+t, c6 f'(t)=2'In2+1>0, Vt= f(t) Ia ham s6 dong bién
trén R .
Taco: 27 +(u=1)=2"+3y & f (u-1)=f (3y) o u-1=3y < x=2% -1.

2021

Theo bai ra: 0s23y—1£2020c>03yglong 3,7.

Vay c6 4 cap (x;y) thoaman la (0;0), (7;1), (63;2), (511;3).
Gia su (xy) la cap sO nguyén thoa min déng thoi 8<x<2022 va
2’ —Iogz(x+2y‘1): 2x—y . Tong cac gid tri clia y bang
A. 60. B. 63. C. 2022. D. 49.
Loi giai
Chon D
+Ta co: 2y—logz(x+2y‘1):2x—y<:>2.2y+y+1:2x+2y+logz(2x+2y)
& 2" +log, 2" = 2x+2” +log, (2x+2") (*)
+ Xét ham sb f(t)=t+log,(t), t>0 la ham sé dong bién trén (0;+c) nén
(o2 =2x+2" & x=2""
+taco: 8<x<2022=8<2""<2022 <> 4<y<log,2024=4<y<10
Suy ray €{4;5;6;7;8,9;10} .
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Cau 41. C6 bao nhiéu cip sé (X;y) (trong d6 X,y nguyén duong thude doan [0;2022] théa man diéu
kién 2* —log, (y* +615) = y* — x+615
A 1. B.3. C.4. D.2.
Léi giai
Chon A
2 +x=(y* +615)+log, (y* +615).
it t=log, (y* +615) < y*+615=2". Khi do ta c6 2" +Xx=2"+t.
Xéthamso f(x)=2"+x,xeR,taco f'(x)=2"In2+1>0,vxeR nénhamsé f(x) dong
bién trén R.
Do vay 2X+x:2‘+t<:>x:t<:>x:logz(y2+615)<:> y? =2*-615.
Theo bai ra
0<y<2022<> 0<y? <2022° <> 0< 2" —615< 2022° < log, 615 < x < log, (2022° +615)
< 9,3<x<21)9.
Khi x chay tr 10 t6i 21, tathdy x=12=y=59. Vay c6 1 cap s (X;y) thoa man yéu cau
bai toan.
Cau 42. C6 bao nhiéu cap s6 nguyén (x;y) thoa mén 2<x <2021va 2’ -log, (x+2'")=2x-y
A. 2020. B. 10. C.9. D. 2021.
Léi giai
Chon B
it log, (x+2" )=t x+2" ' =2' x+2—2y:2t o 2x+2 =22 & 2x=2.2" -2’
Phuong trinh d& cho tro thanh: 2¥ —t=2.2' = 2% —y < 2.2% +y = 2.2' +t(*)
Xét ham sé: f(u)=2.2"+u . Tap xac dinhD=R.
Taco: f'(u)=2.2"In2+1>0vu.Suyrahamséd f(u)=2.2"+u dong bién trén R
Do d6 phuong trinh (*)€6 mot nghiém duy nhat:
y=teo2x=22"-2" & 2x=2" < y=log,(2x)
Do 2<x<2021<log,4<y<log,4042 < 2<y<log,4042~11,98
Lai cO y 1a sb nguyén nén: y e {2;3.;..;11}
Vi mdi gia tri cia yta tim dugc duy nhat mét gia tri cua x. Vay ¢6 10¢ap s6 nguyén (x; y)
dé thoa man diéu kién bai toan.
Cau 43. €6 bao nhiéu cap sé nguyén (x;y) thoamén 0<y <2022 va 3 +3x—-6=9y+log, y°.
A. 2022. B.O. C.8. D.7.
Léi giai
Chon D
batt=log,y=>y=3".
Phuong trinh tré thanh
3 +3x—6=9.3 +3t & 3*+3x=3"2+3(t+2)
Xéthamsé f(a)=3"+3a= f'(a)=3"In3+3>0,vaec R, tacla f(a) dong biéntrén R.
Suyra x=t+2=x=log,y+2.
Dé xeZ thi log, y e Z
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Céau 44.

Cau 45.

Céau 46.

Ma 0<y<2022=ye{1;3,3;3"...;3°
Suy ra c6 7 cap sé nguyén (x;y) théa man yéu cau bai toan.
Trong mat phang véi hé toa do Oxy, diém M (x;y) biéu dién nghiém cua phuong trinh
Iog3(9x +18)+x =y+3. C6 bao nhiéu diém M c6 toa do nguyén thudc hinh tron tam O
ban kinh R=77?
AT, B. 2. C. 3. D. 49.
Loi giai

Chen B
biéu kién: x >-2
Taco log, (9x+18)+x=y+3" < log,(x+2)+Xx+2=y+3"
Dit t=log,(x+2)< x+2=3 taduoc 3' +t=3"+y
Xéthamso f(u)=3"+u thi f(u) 1a ham dong bién, vay y=t=log,(x+2)
Do M c6 toa do nguyén va nam trén hinh tron tam O ban kinhbang R=7 nén: x* + y? <49

—2<x<7
M 0 toa d6 nguyén nén < x e Z

log, (x+2)eZ
TH1: Xx=-1=y =0 (théa méan)
TH2: X=1= Yy =1(thoa mén)
TH3: X=7=Yy=2(loai)
Vay ¢6 2 diém théa man yéu caula (-1,0),(1;1)
C6 bao  nhitu cap  s6  nguyén  duong (x,y) thoa  mén
3" log (4x* +4x+2) =8 log(2x+y—1) ddng thdi X,y <2021
A. 15. B. 28. C. 22. D. 35.

Loi giai

Chon C
3" log (4% +4x+2) =3 log (2x + y —1)
& 3782 log (4x* +4x+2) =37 log (2x+ y —1) (1)
Xét f(t)=38.logt (t>2).

t

3
£/(t)=3"In3.logt
(t)=3n3logt+ - 75

:3‘(In3.logt+ L
t.In10

j>0,Vt22.

Do do6 (1) & 4x* +4x+2=2x+Yy -1 y=4x" +2x+3

1-3897 < -1+3v897

y'<2021 < 4x% +2x+3<2021 < — 7 <X 7

Vi xeZ" n(0;2022) nén x e{1;2;3;...;21;22} .

Vi mdi gia tri cua x c6 dung mot gid tri cua y nén co 22 cap so nguyén duong (X, y) thod
man.

C6 bao nhiéu s6 nguyén y thude doan [-2021;2021] sao cho tng véi mdi y ton tai sb thyc

X thoa méan Iogz(y—5+\/y+2X —5):2x?

A. 2017. B. 2016 . C. 4041. D. 2021.
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Cau 47.

Céau 48.

Loi giai
Chon A
Tacd

Iogz(y—5+\/y+2x—5)=2x & Y-5+,Jy+2"-5=2%
S y+2 =b+y+2"-5=2"+2"(1).

Xéthamsd g(t)=t+t, vt>0.
C6 g'(t)=2t+1>0, Vt>0. Do d6, ham sé g(t) dong bién trén khoang (0;+ ).

(1)<:>g(\/y+2"—5):g(2x)<:>y+2x—5:22X<:>y:22X—2X+5.
Xéthamso f(x)=2"—-2"+5.

Co f'(x)=2.In2.2"-In2.2", f'(x)=0x=-1

Taco BBT

T — —1 +00

+00 +00

f(x) \ " /
o

Vi y e[-2021;2021], y € Z nén % <y<2021.

Vay c6 2017 gia tri can tim caa v .
C6 bao nhiéu cgp sb nguyén (x;y)théaman 0<y <2020 va log, (4y+4)—-x=1+2"-y?

A 11. B.12. C. 2021. D. 10.
Loi gidi

Chon A

Diéu kién: 4y +4>0< y>-1.

Taco: log,(4y+4)—x=1+2" -y

& log, [4(y+1)]-x=1+2" -y < 2+l0g, (y+1)-x=1+2" —y

< log, (y+1)+y+1=x+2" & log, (y+1)+2°%0™ = x 42"

Xét ham dgc trung f (t)=t+2' taco f'(t)=1+2'In2>0

= Ham s6_y = f (t) dong bién trén R, do d6 ta c6 log, (y+1)=x < y+1=2"
Theo d¢ bai ta c6: 0<y <2020

<0<2"-1<2020 =1<2"<2021< 0<x<log, 2021~10,98
MayeZ=ye{0,1234;56;7;8 910}

Ung véi mdi gié tri cua y cho 1 gié tri x twong Gng.

Vay c6 11 cap sé nguyén (x;y) thoéa yéu cau bai toan.

Cho X,y la cac s6 thuc thoa man log, (3x+6)+x—2y =3.9". Biét 5< x <2021, tim s6 cap
X, y nguyén thoa man dang thac trén.

A. 5 B. 2 C. 4 D. 3
Léi giai
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Chon B
Taco: log,(3x+6)+x—-2y=3.9" < log, (X +2)+x+2=3""+2y+1
< log, (x+2)+x+2=3""+log, 3" )

Xéthamso f (t)=log,(t)+t,t>0
Taco: f'(t)= %+1> 0,Vt>0 = f (t)l1aham s6 dong bién trén tap xac dinh

Tr()suyra x+2=3"" < x=3""-2
Do 5< x < 2021 nén 5332y+1—2s2021@'°g3% < ys%
. . y=1 X=25
Ma y nguyéen nén = =
y=2 X =241
Cau49. C6 bao nhiéu cip s6 nguyén duong (X;y) Vv6i x<2020 théa mén

2(3x—y)=3(1+9")-log, (2x-1)

A. 1010. B. 2020. C. 3. D. 4.
Léi giai
Chon C
bit log, (2x—1) =t = 2x=3"+1, ta duoc

3(3 +1)-2y =3(1+3" ) -t 3.3 +1=38" +2y ().

Xéthamsb f(u)=3.3"+u= f'(u)=3.3"In3+1>0,YueR = f (u) dong bién trén R .

Do d6 (¥) <>t =2y, vay nén 2x=3" +1<9¥ =2x-1.

Vi x<2020 = 9 <4039 < y <log,4039. Vi'y nguyén duong nén y € {1;2;3}. Ta thdy véi

mai gia tri nguyén cua y thi tim duoc 1 gié tri nguyén cua x. Vay c6 3 cap (x;y) thoa man.
Cau 50. C6 bao nhiéu cip s6 nguyén (x;y)théa man 0<y<2020va 3" +3x—-6=9y+log, y°.

A. 2020 B. 9. C. 7. D. 8.
Loi giai
Chon C
Ta co:

3" +3x—6=9y+log, y° < 3" +3(x—-2)=9y+3log, y < 3" +3(x—2)=3"*Y +3log, y (*)

Xéthamsé: f(t)=3"+3(t-2).
Taco: f'(t)=3.In3+3>0,VteR.Suyrahamsé y= f (t) dong bién trén R.
Khi d6: (*) < f(x)=f(2+log,y) < x=2+log, y < y=3"".
Do 0<y<2020 va X,y nguyén nén:
1<3% <2020 < 2< x < 2+log, 2020 = x € {2;3;4;5;6;7;8} .
Ung véi mdi gia tri x ¢6 mot gia tri cua y nén co 7 cap sb (x;y) nguyén théa méan yéu cau
bai toan.

Caub5l. C6 bao nhiéu cip so6 nguyén (x;y) théa midn 0<x<4000 va
5(25” +2y) =x+log, (x+1)’ —4?

A. 3. B. 2. C. 4. D. 5.
Loi giai
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Céau 52.

Cau 53.

Chon A

bit logg (x+1)=t=x=5"-1,

Phuong trinh tré thanh:

5(57 +2y)=5'-1+5t—4 <5 +2y =5 +(t-1).

Xétham s f (u)=5"+u= f'(u)=5"In5+1>0 nén ham s6 luén dong bién.

Vaydé f(2y)=f(t-1)< 2y=t-1< 2y+1=t=log, (x+1)

= 0<2y+1<log;4001=0<2y+1<5=y={0;12}

Véi mdi nghiém y ta tim dugc mot nghiém X twong Gng.

C6 bao nhiéu cap s nguyén (x;y) théa man 0<y <2021 va 3*+3x—6=9y+log, y*?

A. 2021. B. 7. C.9. D. 2020.
Loi giai

Chon B

3" +(x—1)=3y+log, (3y)

bat 3" =u= x-1=log,u,(u>0), suy ra: u+log,u =3y +log,(3y). (*)

Xéthamsd f (t)=t+log,t trén (0;+c).

Ta co: f’(t)=1+ﬁ>0, vt >0 néntir (*) suy ra:
(*) = f(u)=f(8y)=u=3y
Khi do ta co: 3y =3 < y =372 (*¥)

, z
Theo gia thiét: 17 © — 1<y <2021, suy ra:
0<y<2021

XeZ Xel
=
1<3%2 <2021 0<x-2<log, 2021~ 6,928
XeZ XeZ i .
& = = X €{2;3;4;5;6;7;8} (c6 7 s0)
0<x-2<6 2<x<8
Tur (**) taco, tng voi mdi gia tri cua x , cho duy nhat mét gia tri ciia y néncé 7 cap.
C6 bao nhiéu cap s6 nguyén (x;y) thoa man 2<x <2021 va 2’ —log, (x+2"")=2x—y?
A. 2020. B. 9. C. 2019. D. 10.
Léi gii
Chon D
it log, (x+2')=t. Suyra x+2"*=2", x=2'-2"",
Phuong trinh d& cho tré thanh: 2 —t=2(2'=2"") -y <> 2.2" +y = 2.2 +t.
Xét ham s6 g(x)=2.2"+x ¢6 g'(x)=2.2"In2+1>0,vx nén ham s6 y=g(x) luon dong
bién.
Khid6 2.2 +y=22"+t < y=t hay y=log, (x+2'").
Suyra x+2""'=2" & x=2"-2""1=2"",
Ma 2<x<2021 nén 2<2'* <2021« 1<y-1<log, 2021 hay 2<y<(log, 2021)+1.

Laico y lasd nguyénnén ye {2,3,...,11} tirc 10 gid tri thoa mén.
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Xét biéu thic x = 2Y™, mdi gié tri nguyén cua y cho twong ung 1 gia tri nguyén ciia X nén
c6 10 cap sé nguyén (x,y) théa mén yéu cau dé bai.

Cau 54. C6 bao nhiéu cap sé nguyén (x;y) théa mén 0 <y <2020 va Iogs[ — j: y+1-2%2
A. 2019. B. 11. C. 2020. D. 4.
Loi giai

Chon B

y=0

N i - A z 2X -1 X
T gia thiet ta co: >02">1 x>0
y
y>0

Taco: PT < log, (2 -1)+2" ~1=log, y+y  (*)
Xéthamsb f (t)=log,t+t trén (0;+x)

Khi d6 f’(t):ﬁ+l>0d0 d6 ham s6 f (t)=1log,t+t dong bién trén (0;+wx)

(*)codang f(2°-1)=f(y)ey=2"-1

Vi 0<y<2020<0<2"-1<2020 = 1<2"<2021< 0< x<log, (2021)
0<x<log, (2021

{ . 9 ( )<:> x €{0;1,2;3,4;5;6;,7;8;9;10} . Vay c6 11 cip (x;y) thoa man.
X e

Cau 55. Co6 bao nhiéu cap sé nguyén (x;y) thoa mén 0 < x <2020 va log, (3x +3)+ x =2y +9’?

A. 2019. B. 6. C. 2020. D. 4.
Loi giai

Chon D

Céach 1:

Taco: log,(3x+3)+x=2y+9’ < log, (x+1)+x+1=2y+3%. (1)

bit log, (x+1)=t=x+1=3".

Phuong trinh (1), tré thanh: t+3' =2y +3* (2)

Xéthamsd f(u)=u+3" trén R.

f'(u)=1+3"In3>0,vueR nénhamsé f(u) dong biéntrén R.

Do dé (2) = f(t)=f(2y)=t=2y =log,(x+1)=2y < x+1=9" < x=9"-1
Vi 0<x<2020=0<9"-1<2020 < 1<9¥ <2021 < 0<y<log, 2021

(log, 2021~ 3,464)

Do yeZ=ye{0;1;2;3}, c6 4 giatri cua y nén ciing c6 4 gié trj cua X

Vay ¢6 4 cap s6 nguyén (X;Y).

Céch 2:
Taco: log,(3x+3)+x=2y+9” < log, (Xx+1)+x+1=2y+3%

Xétham s f (x)=log,(x+1)+x+1 véi x €[0;2020].
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Cau 56.

Taco f'(x)= +1>0,Vxe xe[0;2020] = Ham s6 f(x) dong bién trén doan

(x+1)In3
[0;2020].

Suyra f(0)<f(x)=log,(x+1)+x+1< f(2020) <1< f(x)<log, 2021+ 2021
—=1<2y+9’ <log, 2021+ 2021 < 2028

Néu y<0=2y+9"<9'<9°=1=y>0

Khido yeN=(2y+9")eN= 2y +9¥ <2027 = 9’ <2027 -2y < 2027

= y<log,2027~3,465 = y<3=0<y<3

= ye{0;1,2;3}. Do f(x) laham sb luon dong bien nén véi mdi gid tri cia y chi cho 1 gia
tricaa X.

+) y=0=log,(x+1)+x+1=1<x=0

+) y=1=log,(x+1)+x+1=11< log,(x+1)+x=10< x=8

+) y=2=log, (x+1)+x+1=85< log,(x+1)+x=84< x=80

+) y=3=log,(x+1)+x+1=735< log, (x+1)+x=734 < x =729

Vay ¢6 4 cip s6 nguyén (X;y).

Co bao nhiéu cip s6 nguyén duong (x;y) thoa min 1<x<2020 va
2 +y=2x+log, (x+2"")

A. 2021. B. 10. C. 2020. D. 11.
Loi giai

Chon D

Theo dé bai, 2’ +y = 2x+log, (x+2'™")

y

=2 +Iogz(2y)=2x+logz(x+2?j &2/ +2 +log, (2')=2x+2" +Iog2(

<:>2.(2y)+logz(2y)=2-[2X;2yJ+Iogz(2X;2yJ(1).

Xéthamsé f(t)=2t+log,t, t>0.

2x+2yJ

Vi f’(t):2+%>0 Vt>0 = f (t) dong bién trén (0;+x)

22V =2x+2" ©2x=2" & x=2"".

2x+2yj®2y 242

nén(l) < f(2')= f(
Do 1<x<2020 nén 0<y-1<log, 2020 <1<y <1198.

Do yeN nén ye{123,...;11}, véi mdigiatri y chotalgidtri x thod dé.
Vay c6 11 cgp s6 nguyén (x;y) thoa man dé bai.

Cau 57. Cho phuong trinh Iogg(Bx2 —6x+6) =3 +y?—x?+2x—1. Héi ¢ bao nhiéu cip sb (xy)
va 0<x<2020 ; y e N thoéa médn phuong trinh da cho?
A. 5. B. 6. C.7. D. 4.
Loi giai
Chon D
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Céu 58.

Iog3(3x2—6x+6):3y2+y2—x2+2x—1<:>I0933(x2—2x+2):3y2+y2—x2+2x—1.
<:>1+Iogs(x2—2x+2):3y2+y2—x2+2x—1.
<:>Iog3(x2—2x+2)+(x2—2x+2):3y2 +y? ().

Dt Iog3(x2—2x+2): 7= x? —2x+2=3" thi (1) tr& thanh:

oF+2=3"+y* ().

Xéthamsé f(t)=3'+t= f'(t)=3'In3+1>0, VteR.

Suy rahamsé f (t) dong bién trén R

(2) o f( ( 2)<:> z=y

Thay tro Ial cach dit ta co: Iogg(x2 —2X+ 2) =y e x2-2x+2=3"

Xétham so: g(x)=x*—2x+2, xe(0;2020)= g'(x)=2x-2.

9'(x)=0<x=1.
Bang bién thién:
x 1] 1 2020
2 4076362
() T~
1

Suy ra:

= 1<g(x)<4076362 = 153" < 4076362 < 0 < y? < log, 4076362.
9(x)=1
g(x)=

Do yeN=0<y<,/log,4076362 ~3,7 = ye{0;1,2;3} .= ()
g\Xx)=

(%)=

Dua vao bang bién thién cua ham sé g(x) ta thdy méi phuong trinh trén c6 mot nghiém
0<x<2020.
Vay ¢6 4 cap s6 (x;y) théa man dé bai.
C6 baonhiéu cap s6 nguyén (x, y) véi 1< x <2020 thoa mén x(2* +y—1)=2-log,x* ?
A. 4. B. 9. C. 10. D. 11.
Loi gidi
Taco x(2' +y—1)=2-log,x* < xlog,x+x(2" +y-1)=2. Dt t =log,x < x =2'. Khi d6
2t.t+2t(2y +y—1)=2c>t+2y+y—1=21’t o2V +y=2"+(1-t)
Sy=1l-tet=1-log,x < log,x=1-y < x=2""
Vi 1< x 2020 & 1< 2 <2020 <> 0 <1- y < log, 2020 <> 1 log,2020 < y <1
Khi d6 ye{-9;...;1},x=2""Y =11.1=11 cap s6 nguyén théa man
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Cau 59. C6 bao nhiéu s6 nguyén y sao cho bat phuong trinh 57°% 4+ 9x > (%) +log,y* nghiém
ding véi moi X >37?
A. 19683. B. 243. C. 242. D. 19682.
. Loi gidi
biéu kién: y>0.
5799 L 9x > (%) +log,y® < 5% +9x>5* +3log,y < 5% —3log,y > 5 -3.3x
Xéthamsé f(t)=5"-3t.
Taco f'(t)=-5"In5-3<0,vt>9 nénhamso y = f (t) nghich bién.
Tur gia thiét: f (log,y)> f(3x) < log,y <3x <0<y <27 (¥)
Bat phuong trinh (*) nghiém dting véi moi X >3 khi 0 <y < 27°=19683.
Vi y nguyénnén y e{1;2;3;...19682} .
Viy c6 19682 s6 nguyén y thoa man dé bai.
Cau 60. C6 bao nhiéu cip sb nguyén (x ;y) thoa méan dicu kién log, (2x —2002)+ x = y +1002+ 2
va 1002 < x<2021?
A. 10. B. 11. C.12. D. 18.
Loi giai
Phuong trinh tré thanh
log, (x—1001)+(x—1001) = y + 2
Ham so f (t)=log,t+t= f(t) =ﬂi2+1 >0Vte(0;+x)
n
= Hamso f (t) dong bién trén (0 ;+o0). Vay x-1001= 2’
=1002 <2 +1001< 2021 <0<y <log,1020.
Do mdi y chotamot x va y nguyénnén ye{0;:1;2;...;9}
Vay ¢6 10 cap (X ;y) théa man.
Cau6l. C6 bao nhiéu cip so6 nguyen (x;y) théa min 0<x<2020 va
2[ x+In(x+1) [+ x> +1=y+e’?
A. 0. B. 7. C. 1. D. 8.
Loi gidi
Chon C
Taco 2[ x+In(x+1)[+x* +1=y+e’ < In(x+1)° +(x+1)" = Ine” +e’ (*).
Xéthamsé f (t)=Int+t trén (0;+ox).
Taco f (t) =%+1> 0 v&imoi t E(O;+oo) .
Suy rahamso f (t)=Int+t dong bién trén (0;+wx).
Dodé (*) & (x+1)° =¢’ o y=In(x+1)’.
Vi x nguyén nén e’ nguyén ma e’ nguyén khi va chi khi y=0.
Thir lai ta thdy y=0 thi x=0.
Vay c6 duy nhat mot cdp s6 nguyén (X;y) thoa man yéu cau bai toan.
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Cau 62. Xét cap sb nguyén duong (X,;Y,) thoa log, (7x+7)-3y =343 —x va 0< x<2020. Gia trj
X, — 42y, bang
A. 300. B. 0. C. 400. D. 2020.
Loi giai
Chon A
Taco log, (7x+7)-3y=343" —x < 1+log, (x+1) -3y =7% —x

< (x+1)+log, (x+1) =7 +3y.
Xéthamsd f (t)=t+log,t,t e(1;2021].
f'(t)=1+ﬂ%>0,Vte(l;2021]:> ham sé f (t) déng bién trén khoang (1; 2021).

Ma f(x+1)=f(7%),Suyra x+1=7" < y=w.

0<x<2020 <1< x+1<2021= 0<log, (x+1)<log, 2021~ 3.9
Ma y e Z suyra log, (x+1) € Z vaphai chiahétcho 3 = log, (x+1)=3< x=342=y=1

Viy X, —42y, =300.
Cau 63. Co0 bao nhiéu gia tri nguyén cta X > -15 thoa mén
[9log3 (3" +3)-3¥3 03" —9x+45][|og4 (2-x)-1]>0.
A. 12, B. 13. C. 15. D. 14.
Lo giai
Diéu kién: x<2.
Pat g(x) =| 9log, (3" +3)-3°.3' ~9.3 ~9x+45 | log, (2-x)-1].
« Xét log, (2-x)-1=0=x=-2(N).
* Xét 9log, (3" +3)-37°.3 ~9.3" ~9x+45=0
< 9log, (3" +3) =37%.3"+9.3" +9x - 45
& log, (3 +3)=37.3.37 +3 +x-5
& log, (3 +3)+3 +3=3F 2423 +x-2
<3 Llog, (3 +3) =¥ 7 123 1 x-2,
Xéthamsd f(t)=3"+t= f'(t)=3'I3+1>0 = Hams) f (t) dong bién.
= f|log; (3" +3) | = f (23" +x-2)
& log, (3 +3) =23 +x-2
& log, (3 +3)+3 +3=33 +x+1=3"+x+1
=3, log, (3X +3)=3"+x+1

Xéthamsb f(u)=3"+u= f'(u)=3'In3+1>0 = Hamsd f (u) dong bién.
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Phuwong phap ham dic trung

= f [Iogs(3X +3)} = f(x+1)
<:>Iogs(3"+3):x+l

&3 43=3"
<23 =3

:>x=|og3(gj(N)

Ta c6 bang xét diu @ (x):

3
x | 5 logs5 2
@ T 0 - o <]
= Xe {—14, -13,-12,...... ,—2,1}. Vay co6 14 gia tri nguyén X thoa man.
X—z + X — 2020

Cau 64. Sb nghiém cta phuong trinh e 2

Loi giai

N o Ix>2
+ Dicu kién cua phuong trinh: )
x <+2
X—2-¢—x— 2
* Taco: e? 2020:In(x2—2)+x7—x+2018 o

ez’ X_2020+(X?2+X—2020J: In(x? ~2) +(x* -2)

i

<:>e7+ X —2020+(X?+X_2020j:eln(x2—2)+In(x2_2) (1)

+ Xétham'so f (t)=e'+t, teR.
f'(t)=e'+1>0,vteR = f(t) dong biéntrén R.

2

2
:In(x2—2)+x——x+2018 13
2

A 4. B. 2. C.0.

D. 3.

(1) e f(x?+x—2020j:f(In(xz—z))©§+x—2020:In(x2—2)

2

X
<:>?+x—2020—1n(x2 -2)=0 (2).

2

+ Xét ham sb g(x)=X?+x—In(x2 ~2)-2020.

2x X +x2—4x-2

g (x):x+1—X2_2 Ty
X ~ 2,34
9'(x)=0X*+x* —4x-2=0<| x, ~—0,47.
X; =#1,81

+ Bang bién thién cua g(x):
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Céau 65.

Cau66.

X — X —mﬁ X \E X +i

- 0+ - 0+

+o0 +x

+x +x
£(x) \ / \ /
2(x) g(x)

Ta co: g(x)~—-2020,85<0, g(x;)~—2016,8<0 nén (2) c6 4 nghiém phan biét thuoc
(—oo;—\/z)u(\/i;—i-oo).

* Vay phuong trinh da cho c6 4 nghiém.

Cho hai s6 duong x, y thoa man log, (4x +y+2xy +2)""* =8—(2x=2)(y+2). Gié trj nho

nhat cia P=2x+y lasb codang M =avb+c véi a,beN, a>2.Khidé S=a+b+c

bang

A. S=17. B.S=7. C. S =1.. D. S=3.
Loi giai

Chon D

Vi hai s duong x, y thoa mén log, (4x+y +2xy +2)" " =8—(2x—2)(y+2).

(y+2)log, (4x+y+2xy+2)=8—(2x—-2)(y+2)

< (y+2)log, (2x+1)(y+2)=8=(2x+1)(y+2)+3(y+2)
TacH < Iogz(2x+1)+logz(y+2):%—(2x+1)+3

+
& log, (2x+1)+(2x+1) = log, | —— |[+-2_ (1)
2 2ly+2) y+2

Xét ham ddc trung f (t)=log,t +t trén (0;+0) c6 f'(t)=i+1>0, vVt >0 nén ham sb

tin2
f (t) dong bién trén (05400) (2).

R 8 8 8
To(Hva(2suyra f(2x+1l)=f| — [ 2X+1l=—— Yy = 2.
ir (1) va (2) suy ra f (2x+1) (y+2j yi2 0 T

AM -GM
)—3 > 442 -3.

P=2x+y=2Xx+

—2=(2x+1)+(

2X+1 2X+1

Dau béng xay ra khi 2x+1= P (2X+1)2 —8 e x = —1+22\/§_

2x+1
Vay S=a+b+c=3.
C6 bao nhiéu cip s nguyén (x;y) théa man 0<x <2020 va log, (3x+3)+x=2y+9’?

A. 2019. B. 6. C. 2020. D. 4.
Loi giai

Chon D

bK: x>-1.

Taco log,(3x+3)+x=2y+9’
& 3log, (3x+3) + 3% =3(2y +1)+ 37 (*)
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Xéthamsd f(t)=3t+3 trén R,vi f'(t)=3+3"In3>0,vt>0 nénhamsé f (t) dong bién
trén R.

T do (*) < f(log,(3x+3))=f (2y+1) < log, (3x+3)=2y+1.

Mit khac 0 < x <2020 < log, (3x +3) €[ 1;log, (6063) | = 2y +1&[1;log, (6063) |

{13 2y +1<log, (6063)

, < 0<y<3.Vayco 4.cip (x;y) thoa man.
ye

X

Cau 67. C6 bao nhiéu cap sé nguyén (x;y) théa mén 0 <y <2020 va Iog{ j: y+1-2*?

A. 2019. B. 11. C. 2020. D.4.
Loi gidi
Chon B
y#0
2" -1
y
y>0
Taco: PT < log, (2* 1)+ 2" ~1=log,y + Y (*)
Xéthamso f (t)=log,t+t trén (0;+wx).

Khi d6 f'(t):%+l>0 do d6 hams6 f (t)=1log,t+t dong bién trén (0;+o)

>0 2">1e x>0

Tur gia thiét ta c6:

(*)codang f(2-1)=f(y)<y=2"~1
Vi 0<y <2020 < 0<2"-1<2020 <1< 2¥ <2021 < 0< x < log, (2021)

{0 <x<log, (2021)

. < xe{0,1,2;3;4;5;6;7,8,9;10}. Vay c6 11 cap (x;y) thoa man.
X e

Cau 68. S6 nghiém thuc cua phuong trinh 6* =3log, (5x+1)+2x+1 la
A. 0. B. 2. C. 1. D. 3.
Loi gii
Chon B
biéu kién: x> —%.
PT: < 6*43x =3log, (5% +1)+5x +1 <> 6" +3x = 6"V 1 3log, (5x +1)(1).
Xéthamsb f (t)=6"+3t,vi f'(t)=6In6+3>0,vteR nén f(t) ddng biéntrén R.
Khido (1) < f(x)=f(log,(5x+1)) < x=log, (5x+1) <> log, (5x+1)—x=0

Xétham s6 h(x)=log, (5x+1)—x trén (—%;-‘FOO), ta co

, 5
(X):(5x+1)ln6_1

(x)eo 22 X 1 va lim h'(x)=+o0; limh'(x)=-
") (5x+1)2|n6<0'v> 5 x»l(gh() S

Bang bién thién:
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r —1 T +0C
5
W (x) -+ 0 -
h-(.‘l'_‘-[])
h.(,-y:) / \ —1
—0C

Tir BBT suy ra phuong trinh h(x)=0 c6 nhiéu nhat 2 nghiém thugc khoang (—%;—i—ooj
Ma h(0)=0,h(1)=0.
Vay phuong trinh d& cho ¢ ding hai nghiém x=0,x=1.
Cau 69. Cho 0<x<2020 va log, (2x+2)+x—3y==8". C6 bao nhiéu cip so (X ;y) nguyén thda mén
cac diéu kién trén?
A. 2019. B. 2018. C. 1 D. 4.
Loi gii
Chon D
Do 0<x<2020 nén log, (2x+2) ludn cé nghia.
Taco log, (2x+2)+x—3y =8
< log, (x+1)+x+1=3y-2% < log, (x+1)+2°%" =3y + 2% (1)
Xéthamso f(t)=t+2".
Tap xac dinh D=R va f'(t)=1+2'In2 = f'(t)>0 VteR.
Suy rahamsé f(t) dong bién trén R. Do d6 (1) < log, (x+1)=3y < x+1=2%
< y=log,(x+1).
Taco 0<x<2020 nén 1< x+1<2021 suy ra 0<log, (x+1) <logy2021.
Lai c6 10g42021~3,66.nén néu y e Z thi ye{0:1:2;3}.
Vay c6 4 cap s (X ;y) nguyén théa yéu cau bai toan la céc cap (0;0), (7:1), (63;2),

(511;3).
A . A A P4 TN 5 3 5X+3X X+1 X
Cau 70. Tinhtong S tat ca cac nghiém cuia phuong trinh In ) +5" +5.3" -30x-10=0.
X+
A S=1. B.S=2. C. S=-1. D. S=3.
Loi giai
Chen A

Diéu kién x > —%.

Phuong trinh tuong duong

In(5X +3X)—In(6x+ 2)+5(5X +3X)—5(6x+2) =0

& In(5+3")+5(5 +3") =In(6x+2)+5(6x+2) (1).

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 92
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID TikTok: dongpay




ST&BS: Th.S Pang Viét bong Trwong THPT Nho Quan A Phwong phdp ham dic trung

Xét ham s6 f(t)=Int+5tt>0. Co f'(t)=%+5>0, Vt>0 nén f(t) dong bién trén

(O;+oo).
Tir (1) suyra (5 +3")=f(6x+2). <>5'+3" =6x+2 <5 +3 —6x—2=0
Xét g(x)=5"+3"-6x-2, g'(x)=5"In5+3"In3-6

g"(x)=5"(In5)° +3* (In3)° >0, V¥x >—%.
Nén g'(x)=0 c6 khdng qua 1 nghiém suy ra g(x)=0 c6 khong qua 2 nghiém trén

(—%; +ooj .Ma g(0)=g(1)=0. Vay phuong trinh c6 tap nghiém la {0,1} .Dodd S=1.

N A “ A ” N \V X2 +80 X+1 2 N
Cau 71. SO nghiém cua phuong trinh In————=2.3""-2vx" +80 +In3 la
A 2. B. 3. C. 1. D. 0.
Lo giai
Chon C

PT < Iny/x? +80 +2v/x? +80 = In3** + 2.3 (1)

Xét ham s6 f (t)=Int+2t,vt>0; Ta co: f'(t):%+2>0,Vt>0:> Ham s6 f (t) dong
bién trén (0;+0).

Tir (1) suy ra f(m): F(34) /X* +80 =3 & x? +80=9"" = 9" —x* ~80=0
Xétham s6 g(x)=9""—x*—80 trén R. Taco:

9'(x)=2.9""n3-2x

g"(x)=4.97*(In3)° -2

9"(x) =0 x=x, =—log, (2In*3)-1=g'(x,) = g'(—logg(ZInZS)—l) ~3,7>0

lim g'(x)=+oo;xlirpwg'(x):+oo

X—>—00

Bang bién thién:

x 6 —logo(2In*3) — 1 +00
g"(x) - 0 +
+00
+oc0
g'(z) \ /
g'(o)

Dya vao bang bién thién ta c6 g'(x)>0,vxeR= ham s g(x) dong bién trén R =
phuong trinh g(X)=0 c6 nhiéu nhat mot nghieém.
Ma g(1)=0
Do d6 phuong trinh d cho ¢6 duy nhat 1 nghiém.
Cau72. C6 bao nhiéu cip sb nguyén duong (Xx;y) thoa min 1<x<2020 va

2V +y= 2x+|ogz(x+2y‘l)
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A. 2021. B. 10. C. 2020. D. 11.

Loi giai
Chen D

Theo dé bai, 2" +y = 2x+|og2(x+2y‘1)

y
=2’ +Iogz(2y): 2x+|ogz(x+2?J

&2/ +2 +log, (2')=2x+2" +Iog?_(

o 2.(2y)+|og2(zy)=2-(2X;2y]+|ogz[2";2yj (1).

Xéthamso f(t)=2t+log,t, t>0.

2x+2yJ

Vi f'(t)=2+ﬂ%>0 Vt>0 = f(t) dong bién trén (0 ;+w)

nén (1)< f(2)= f(
Do 1<x<2020 nén 0<y-1<l0g,2020 <1<y <1198,
Do yeN" nén ye{1;2;3;..;11}, v6imdi gid tri y chotalgiatri x thoa de.

<22V =2x4+2V @ 2x=2" < x=2"1,

2x+2yj©2y_ 2x+ 2

Vay ¢6 11 cdp s6 nguyén (X ;y) thod man dé bai.
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Cau73. C6 bao nhitu cip s nguyen (x;y) va 0<x<2020 théa mén
2X+6 8
lo +——=y-2+2"?
92( x—l} x—1 ’
A. 2018. B. 2. C. 2020. D. 1.
Loi gii

Chon D
Diéu kién ctia X: X & (—00;-3)U(L+o0) . Nén ta chi kiém tra 2 < x <2020

Taco: log, 2X+6 +i:y—2+2yc>log2 2X+6 +2+ 8 =y+2’
x-1 1 x—1

x-1
2X+6) 2x+6 y 2X+6 '092[2,:6) y
< log, + =y+2’ < log, " +2 =y+2'(1)

x-1 x-1
bat f(t)=2"+t.
Taco: f(t)=1+2"In2>0Vt = f(t) luon dong bién.

Do d6: ()= f(y)=f [I0g2(2X+16D:> y=|ogz(2X+6j:> 2X+6 Y

X x—1 X7
batu= 2X+6:>u'= -8 5 <0VXe(—oo;—3)u(l;+oo)
x-1 (x-1)

Do 2<x <2020 va u=2"° 1usn nghich bién tren [2;2020] nén u eBg‘l‘g;m}
Ma: u=2"va yeZ nén ue{4;8}

4=2"<y=2
*Véiu=4=

2XH0 e 2x46=4x—he> x=5

x-1

8=2" < y=3
*Vo1 U=8=12x+6 7 (loai)

=8 2X+6=8Xx-8< x=

x—1
Vay, phuong trinh ¢6 mot cdp nghiém thoa bai toan: (5;2).
Cau 74. CO tat ca bao nhiéu cip sb (a,b) véi a,b lacac s6 nguyén duong thoa man
log,(a+b)+(a+b)° =3(a’+b*)+3ab(a+h-1)+1?
A. 2 B. 3 C.1 D. Vo sb
Loi giai
Chon A
Véi a,b 1a cac s6 nguyén duong, ta ¢
log,(a+b)+(a+b)° =3(a’+b?*)+3ab(a+b—1)+1

a’+b’
< log, a’+b?—ab
& log,(a®+b*)+a’+b° =log, [3(a2 +h? - ab)}+3(a2 +b? —ab)

Xéthamsé f (t)=1log,t+t trén (0;+oo)

+a’°+b® +3ab(a+b) =3(a® +b’ —ab)+3ab(a+b)+1

f’(t)=ﬁ+l> 0,vt>0 nénhamsé f (t) dong bién trén (0;+0)
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Khi d6, phuong trinh (1) tro thanh
f(a’+b*)= f[3(a’ +b*-ab)|
& a’+b*=3(a’ +b’ —ab)
& (a*+b? —ab)(a+h-3)=0
e|a*+b’—ab=0(¥)
a+b-3=0
Do a,beN" nén phuong trinh (*) v6 nghiém. Suy ra a+b=3 Ma a,b la céc s6 nguyén
O<a<3 a=2
O<b<3 b=1
=N
a+b=3 b=1
a,beN" b=2
Vay ¢6 hai cdp s6 (a,b) théa mén yéu cau bai toan.
Cau 75. C6 bao nhiéu cdp s6 nguyén duong (X, y) thoa 1< x <100 va log, (y+«/x+ y).logX 2=27

A.99. B. 98. C. 10. D. 90.
Loi giai

duong nén

Chon A

Taco Iogz(y+1/x+ y).logX2=2©logz(y+M)_

log, 2
<:>Iogz(y+M):2logzxc>Iogz(y+M):logzx2
Sy fxty=xt o (x+y)+xry=x+x (1).
Xéthamso f(t)=t*+t,Vt>1.Taco f'(t)=2t+1>0,vt>1.
Do d6 ham sb f(t) déng bién trén (1,+oo).
Khi do, (1) < f(\/m): f(X)eYx+y=xeox+y=x*<y=x*-X.

D& thiy tmg v&i mdi s6 nguyén duong 1< x <100 tacd 1 s6 nguyén duong y thoa y = x? —x

Vay c6 tong cong 100-2+1=99 cdp sb nguyén duong (X, y) théa yéu cau dé bai.
Cau 76. Tim so nghiém x thudc [0;100] ciia phuong trinh sau
1
27 +5 =C0saX+ log, (3cosx—1).
A. b1. B. 49. C. 50. D. 52.
Loi gidi
Chon A

. w1 1 1
Taco 27 l+E=c057rx+Iog£1(3c057zx—1);£)K oS > 2.

& 2% +1=2coszx +log, (3coszx —1).
< 2°%™ + cosmx = 3cosmx —1+log, (3coswx—1)
& 2™ +log, (2™ ) = 3cosx —1+log, (3cosrx —1), (1)

Xétham so: f (t)=t+log,t;t>0.
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Cau 77.

Cau 78.

f'(t) =1+t 1 5> 0,vt>0.Nénhamsb f(t) dong bién trén (0;+o).

Phuong trinh (1) < f (2™ ) = f (3cosmx—-1).
& 2" =3cosx—1

bit a:comx;ae(%;l}. Phuong trinh  tr& thanh: 2°-3a+1=0,(2). Xét
a 1
g(a)=2 —3a+1;ae(§;1]

g'(a)= Za-ln2—3<0,Vae(%;l} .Vay ham sé g (a) nghich bién trén (%1}

Do d6 néu phuong trinh (2) ¢6 nghiém thi c6 nhiéu nhat mot nghiém, ta thay g (1) =0, Suy
ra phuong trinh
c6 nghiém duy nhat: a=1=> coszx=1< rx=k2r,(keZ).
& x =2k, ma xe[0;100]. Suy ra x=0;2;4;...;100.
Vay c6 tit ca 51 gia tri x thoa yéu cau bai toan.
C6 bao nhiu cdp sO nguyen (x;y) thoda min 0<x<2020 va
2(x+In(x+1))+x* +1=y+e’?
A. 0. B.7. C. 1. D. 8.
Loi giai

Chon C
Taco: 2(x+In(x+1))+x* +1=y+e’ < 2In(x+1)+e™"Y =y +e¥ (1).
Xéthamso: f(t)=t+e' taco: f'(t)=1+e'>0 nénhamsé f(t) dongbientrén R.
Do d6: (1)< f(2In(x+1))=f(y) < y=2In(x+1).
+D0 0<x<2020 nén 1<x+1<2021<0<y<2In2021~15,22.
Do yeZ nén ye{0;1;2;..;14;15} .

y
Co y=2In(x+1) < x=e? -1.
Véi ye{0;1;25:514;15) thichicé y=0thi xeZ.
Vay c6 duy nhét 1 cap sb nguyén (x ;y) thoa man dé bai.
C6 hao nhiéu cap s6 nguyén duong (X;y) théa mdn dong thoi hai diéu kién: 1< x <10° va

log (10x* —20x+20) =10" +y* —X* +2x~1?

A 4. B. 2. C. 3. D. 1.
Loi giai
Chon D
biéu kién:10x* —20x+20>0, dung VxeR.
Ta co log (10x? ~20x+20) =10" + y? - x* +2x~1

N (x2 —2x+1)+log[10(x2 —2x+2)] =10" +y?
& (¥ —2x+1)+10g10+log (x> = 2x+2) =10" +y’
c>(x2 —2x+2)+|og(x2—2x+2):1oyz +y?
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Cau 79.

x2—2x+2)

10" +Iog(x2—2x+ 2):10yz +y? ().

Xétham f(t)=10"+ttrén R.

Taco f'(t)=10.In10+1>0, vte R.Dodé f(t) dong biéntrén R.

Khi d6 (*)< f [Iog(x2—2x+2)}: f(y*) < log(x* —2x+2) =y’ o x-2x+2=10"
<:>(x—l)2+1=10y2.

Vi 1<x<10° nén 1< (x-1)" +1=10" <(10° 1) +1=0<y? < Iog[(106 -1 +1]

Vi yeZ' nén ye{12;3}.

X =-2 (ktm)

X =4 (tm)

+Voi y=2 = x> -2x+2=10" < x* —2x—-9998 =0 (khong c6 gia tri x nguyén nao thoa
man).

+V6i Yy =3 =X —2x+2=10° = x* —2x—999999998 =0 (khdng c6 gia tri X nguyén nao

thoa man).
Vay ¢6 mot cap nguyén duong (X;y)=(4;1) théa mén yéu cau bai toan.

+V6i y=1=x"-2x+2=10 <:>x2—2x—8:0<:{

Cho phuong trinh 2Iog3%+ 2(\/2x+1—|y|)—3ZM +2x=0.Véi cac cap so (x;Y)
X+1—

thoa man phuong trinh trén, gia tri nho nhat cia T =%\/2x +1(2x+4)+2x+g—2.32y thuoc

khoang nao sau day?

A. (—4,-2). B. (-1%-9,5). C. (-6;-4). D. (-9,5;-8).
Loi gidi

Chon B

biéu kién x>0.

Taco 2|093%+2(\/2X+1—|y|)_32y +2x=0

& 2l0g, (3(v2x+1+1))+ 242x+1-2]y| -3 + 2x =0

& 2+ 2l0g, (V2x+1+1)+ 242x+1-2y| 3%+ 2x=0

& 2log; (V2x+1+1) +2x+2+2V2x+1=2]y[ +3%

& 2log, (\/m+l)2 +(\/m+l)2 =log, 3" +3% (1)

Xéthamsd y=f (t)=log,t+t = f'(t):%+1>o,w>o.

Suy rahamsé y = f (t) dong bién trén khoang (0;+o).

Tir (1) < f ((mu)z) = 1 (3) o (VaxrL+1) =39,

Dodo T =%\/TJr1(2x+4)+2x+%—2.32y =%m(2x+4)+2x+g—2.(m+l)

bit t =v/2x+1>1= 2x=t* -1.

2
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Suyra T :lt(t2 —1+4)+t2 —1+Z—2(t+1)2 :lt3 —t° —3t—g.
3 3 3 3

t=-1

Cé T’:t2—2t—3:>T’:0<:>L_3 .

Bang bién thién

t —1 1 3 +00

7/
o

T/

+00

7 -

Tir bang bién thién suy ra minT = —2—5 ~-9,67¢(-11-9,5).

X+y

’ In| —= , .
Cau 80. Cho hai sé thuc duong X, y théa-man 2 & ).5'“(“” =2"%_ Gia tri nho nhét cua biéu thirc

P=(x+)Inx+(y+D)Iny veéi %s xsg va %s ysg & m, khi d& m thudc khoang nao

sau day

A.me(—%;oj. B.me(0;1). C. me(1;2). D. me(2;4).
Loi giai

Chon A

X+y

Ta Cé: ZIH(Tj.Sln(x+y) — 2In5 P 2In(x+y)—|n2.5ln(x+y) — 2In5 P 2In(x+y).5ln(x+y) — 2In5.2In2

©10" = 2" = In(x+y) = log (2™°) < In(x+ y) = In10.log 2 <> ") = M*9?
SX+y=10" = x+y=2. Do do
P=(x+DInx+(y+)Iny=(x+1)Inx+(3-x)In(2-x).

Xét ham s f (X) = (x+1)In x+(3—x) In(2—x)

Tacd: f'(x)=In x+XT+1—In(2—x)— 2:); =1In Zix + x2(2_—22(<) :

- 2 ~4(x-1)°
2 2-x 2¢-4x+4  -A(x-1) 0,VX€[1'3:|

Lai co: f (X)=(2—x)2' 9 (2x—x2)2 _(2x—x2)2<

2 2
’ z = A A A = A A 1 3
Do d6 f'(x)=0 c6 nhiéu nhat mét nghiém trén E;E .

Ma x =1 la mot nghiém cta pt f'(x)=0 nén phuong trinh f'(x)=0 c6 nghiém duy nhét 1a
x=1. Tr d6 ta c6 bang bién thién nhu sau:
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NSRS

1
2
f'(x) + 0 —

g Ty

2

(SRR

Dya vao BBT, tasuy ra min P =min f (x) = f(EJ: f(§J=§In£+§In§e(-l;Oj.
Eﬂ 2 2) 2 2 2 2 2

Cau 81. C6 bao nhiéu s nguyén duong b sao cho tng véi mdi b, co dung 3 gid tri nguyén duong

cia a thoaman log, 218 pag a(b-1)?

Al B. 2. C.3. D. 0.
Loi gidi

Chon A

* Taco log, 2+a 5 <a(b-1) < log,(2* +a)+(2* +a)<log, (ab)+ab (1)

* Xétham s f (t)=log,t+t trén khoang (0;+e0), Vi f’(t):ﬁ+l>0,Vte(0;+oo)
n

a

nén f (t) ddng bién trén khoang (0;+%). Do d6 (1) < 2° +a<ab < 2 l1<b.

a
*  Xét  ham  sb g(a)=2—+1 trén  khoang  (0;+c0), ta  thdy
a
2%In2.a-2° 1
"a)=———9'(a)=0sa=—.
9'(a) = 9'(a)=0was=
Bang bién thién ciia ham sb g (a):
1
a 0 E +00
g'(a) = 0 +

+00

+00
. \ 1
1&
11

Mt khac: g(%jz&g; 9(1)=39(2)=39(3)="7~3Tig(4)=5.

Do d6 chi khi b =4 thi c6 dung 3 gi tri nguyén duong cia a théa man bat phuong trinh da
cho. Vay c6 diing mdt s6 nguyén b thoa man.
CAu 82. Co bao nhiéu s6 nguyén X sao cho ung véi mdi so nguyén X cé dung 5 s6 nguyén y thoa

mén 3" < log fa (Jx—2y|+3)?

A. 13. B. 11. C.12. D. 10.
Loi giai
Chon D
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3v°+3 5 In(|x—2y|+3)
3T In(y’ +3)
<37 ( y2+ 3) <3P In(|x—2y|+3)
+Xéthamso f (t)=3"Int (véi t=3)co

t
f'(t)=3"In 3.Int+ST >0 nén ham sé dong bién trén (3;+o0).

+Taco: 3" < log . . (Jx-2y|+3) <=

+Do do: 3" <log , (|x—2y|+3)

*)
THL: x>2y thi (*)< x> y*+2y. Xéthamso g(y)=y*+2y c6 bang bién thién

y —0 -3 -2 - 1 +0

o \ /

Dé 6 5 giatri nguyén caa y thoa man bai toan thi diéu kién 1a g < X < g <:> 3<x<8.

TH2: x <2y thi (*) < x<-y*+2y. Xéthamsé h(y)=-y? +2y c6 bang bién thién

y —0 -1 0 1 2 3 +0
]l(}') / \
Pé c6 5 gia tri nguyén cua thoa man bai toan thi diéu kién la

h(4)<x<h(3)«<-8<x<-3.
Vay c6 10 gia tri nguyén cia x thoa man diéu kién cua bai toan.

Cau 83. C6 bao nhiéu sé nguyén duong y sao cho timg véi mdi Y , co ding bon s6 nguyén duong X
thoa man In 2+2% ;2% 4 x(3- ) <07
Xy
A. 4. B. 1. C.3. D. 2.
Léi giai
Chen C
Véi VX, y €(0;+00) taco
2X
In +3X+2X+x(3—y)£0 <:>In(2x+3x)—|n(xy)+2x+3x—xy£0
Xy
<:>In(2x+3x)+2"+3xsIn(xy)+xy(*).
Xétham f(t)=Int+t véite(0;+x).
f'(t):%+l>0, Vte(0;+00).Suyra f(t) la ham ddng bién trén (0;+ ).
2"+3 2
WES f(2x+3x)§ f(xy) ©2"+3x<xy =y hi X<:>y>—+3
X
PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 101

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID TikTok: dongpay




ST&BS: Th.S Dang Viét Pong Trwong THPT Nho Quan A Phwong phdp ham dac trung

X

Xét ham g(x):%+3 voi x e (0;+0).

o 2(xIn2-1) 1
g (X):% 7 g (X)ZO@XZE.
Bang bién thién:
¥ 0 L 4 5 o0
In2
g'(x) || - 0 - | - | +
glx) |17 +0

In2

(l} /
N A R 47
Yéu cau bai todn thoa man <:>7Sy<?.

Ma y nguyén duong nén y €{7;8;9}.

DANG 6: PHUONG PHAP HAM PAC TRUNG GIAI PT, BPT CO TO HQP MU -
LOGARIT CHUA THAM SO

Cau 84. Cho phuong trinh 5 +m =log, (x—m) véi m Ia tham sé. C6 bao nhiéu gia tri nguyén cua
m e (-20;20) dé phuong trinh da cho c6 nghi¢m?
A. 19 B.9 C. 21 D. 20
Loi giai
Chen A
bieu kién: x>m

X—m="5

Bat:tzlogs(x—m):{ =5 +x=5"+t (1).

5 +m=t
Xéthamsé f(u)=5'+u= f'(u)=5'In5+1>0,VueR.

Do d6: (1)< x=t< x=5"+m< m=x-5".

Xét ham o f (x)=x-5", x>m

Do: 5 > 0= m< X, suy ra phuong trinh ¢ nghiém ludn thoa diéu kién.
f'(x)=1-5"In5, f’(x):0<:>1—5xln5=0c>x:logs(%}
Bang bién thién:
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X | - ~-0,295 +o0
y + 0 -
~-0,917

Dua vao bang bién thién = m <~ —0,917 — 2220y = { -19;-18;...;-1}.

Vay c6 19 gié tri nguyén cia m thoa ycbt.
Cau 85. Cho phuong trinh 3*+m = log,(x—m) véi m 1a tham s6. C6 bao nhiéu gid tri nguyén cta

e(-15;15) dé phuong trinh da cho c6 nghiém?

A. 15 B. 16 C.9 D.14
Loi giai

Chon D

Taco: 3*+m=log,(x—-m) < 3 +x=log,(x—m)+x-m (*).

Xéthamsé f(t)=3+t, vsi teR.CO f(t)=3In3+1>0,vteR nénhamsd f (t) dong
bién trén tap xac dinh. Mt khac phuong trinh (*) c6 dang: f(x) = f (log,(x—m)). Do d6 ta
cd f(x)=f(log;(x—m)) < x=log,(x-m) &3 =x—m <3 —x=-m
Xéthamsé g(x)=3"-x, voi xeR.Co g'(x)=3"In3-1, g'(x)=0c>x:logs(%J

n

Bang bién thién

g'(x) - 0 +

e O

Tu bang bién thién ta thdy cac gia trji cua tham sé dé phuong trinh c6 nghiém la:

me (—oo; -g (Iog3 (%jﬂ . \Vay s gi& tri nguyén cia m e (-15;15) dé phuong trinh da cho
n
cé nghiém 1a:14.
Cau 86. Cho phuong trinh 7*+m=1log, (x—m) véi m la tham sé. C6 bao nhiéu gia tri nguyén cua
e (—25;25) dé phuong trinh d& cho c6 nghi¢m?

A9 B. 25 C. 24 D. 26
Léi giai
Chon C
DK: x>m
bat t=log, (x—m) ta co {7 Ml =Tt (1)
7'+m=x

Do hamsd f(u)=7"+u dong bién trén R, néntacé (1) < t=x. Khi do:
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+m=xom=x-7"
Xéthamsd g(x)=x-7"=g'(x)=1-7"In7=0 < x=-log, (In7).
Bang bién thién:

x —o —log, (ln77) 400
grlxl + D -
gli-log (In7 )
gixl / \
—n —00

Tir do phuong trinh da cho c6 nghiém khi va chi khi m<g(-log,(In7))~-0,856

(cacnghiém nay déu thoa man diéu kién vi x—-m=7">0)

Do m nguyén thudc khoang (—25;25), nén m e {—24;-16;...;-1} .
Cau 87. Cho phuong trinh log, (2x—m)=4"+mvéi mla tham sé thuc. C6 bao nhiéu gia tri nguyén

cua m e (—27;27) sao cho phuong trinh trén cé nghiém?

A. 10. B. 26. C. 1. D. 53.

Loi giai

Chen B

+ Diéu kién: 2x—m>0.

*+ Tacd log,(2x—m)=4"+m

& log, (2x—m)+2x—m = 4" 4 2x & 2% "y Jog, (2x—m) = 22 +2x (1).

Xéthamso f(t)=2'+t,teR.

Co f'(t)=2'In2+1>0,vteR.Suy raham f (t) dong bién trén R.

Tir (1) tadugc f (log,(2x—m))= f (2x) < log, (2x—m) = 2x

S 4 =2Xx-me 4 =2x=-m(2).

Xét ham g(x)=4"—-2x.

Taco g'(x)=4"In4-2=4"2In2-2.

C6 g'(x)=0< x=x,=log, —.

g'(x) 0 =100,

Bang bién thién cua ham g(x) nhu sau

X |0 Xy 400
g(x) - 0 +

—+00

+00
o0 \g(%)/

Tir bang bién thién suy ra phuong trinh (2) ¢6 nghiém

& -m> g(x0)<:>mg—g(xo):—g(logzlﬁJz—0,914.

Do meZva me(-27;27) nén ta duoc me{-26;-25;...;-1} .
Vay c6 26 gia tri cia mthoa man yéu cau bai toan.
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Cau 88. Cho phuong trinh 5* +m+1log, (x—m)=0 véi m la tham s6. C6 bao nhiéu gia tri nguyén
5
cua tham sé6 m e (—20;20) dé phuong trinh da cho c6 nghiém thuc?
A. 20. B. 21. C. 18. D. 19.
Loi gidi
Taco: 5*+m+log, (x—m)=0<5" =log, (x—-m)-m=0 (1).
5

DPKXDb: x>m.
bat t=log, (x—m), tacé x-m=5'".

x-m=5" [x-m=5"(*)
& .
t—m=5" 5" +x=5"+1(2)
Xéthamsé f(u)=5"+u,ueR.
+ f'(u)=5"In5+1>0,vu suy rahamsé f(u)=5"+u dong bicntrén R.
Do dé (2)< f(x)=f(t)< x=t.
Thay vao phuong trinh (*) tacé m=x-5" (3).

Khi d6 ta c6 hé phuwong trinh {

Tacd x—m=5">0, do d6 phuong trinh (1) c6 nghiém < phuong trinh (3) c6 nghiém

xeR.
Xét ham sb g(x)=x—5X XxeR,co g'(x):1—5xln5,g'(x):0c>x:logs(%)
n
+ Iirp(x—SX)z—oo; |im(X—5X)=—oo.
BBT
| 1
X —00 09s n5 +00
g'(x) o4 0 -
log (—1 j
g(x *leln5 —o0
00| o e

Tu bang bién thién ta thay phuong trinh c6 nghiém < m < log, (%) =-0,91.
eln

Vi m e(-20;20) va la s6 nguyén, suy ra me{-20;-19;...;—1}
Vay c6 19 giatricaa m.

Cau89. Cho phuong trinh 2*+m=1log,(x—m) véi m la tham s6. C6 bao nhiéu gia tri nguyén cua
m e (—18;18) dé phuong trinh da cho c6 nghiém?

A. 9 B. 19 C. 17 D. 18
Lot giai

Chon C

DK: x>m

bt t=log, (x—m) ta co {2 rm=t =2 +x=2"+t (1)

2'+m=x

Do ham s f(u)=2"+u dong bién trén R, néntacé (1) < t=x. Khi do:
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2’+m=x< m=x-2".
Xéthamsd g(x)=x-2"=g'(x)=1-2"In2=0 < x=-log,(In2).
Bang bién thién:

x —00 —log, (ln 2 +00
ghixi + 0 -
gi-log,(ln2)
glxl
—o0 —o0

Tir d6 phuong trinh da cho c6 nghiém khi va chi khi m<g(-log,(In2))~-0,914 (cic
nghiém nay déu théa man diéu kién vi x—m =2 >0)
Do m nguyén thuoc khoang (—18;18), nén m e {-17;-16;...;-1} .

Cau 90. Cho phuong trinh 5" +m=log,(x—m). C6 bao nhiéu gia tri m nguyén trong khoang
(—20;20) dé phuong trinh trén ¢ nghiém?

A. 15. B. 19. C. 14. D.17.
Loi giai
Chon B
Ta c6 phuong trinh 5*+m=log, (x—m) (1) véi diéu kién x—m>0.
bat log,(x—-m)=t < x-m=5" (*) thay vao phuong trinh (1) ta c6 5 +m=t
) : \ s o x=m=5" _ .
S t-m=5(**). Tu (*) va (**) ta c6 hé phuong trinh c . Tur hé phuong trinh ta
t-m=5"
suyra X—t=5'-5" < x+5 =t+5".
Xét ham s f(x)=x+5" trén R, ta ¢c6 f'(x)=1+5.In5>0 YxeR nén ham sb
f (X)=x+5" luén dong biéntrén R, dodd tacod Xx+5" =t+5' < f(x)=f(t)< x=t thay
vao phuong trinh (**) ta ¢c6 x-m=5 <<x-5=m. bat g(x)=x-5 ta co

9'(x)=1-5%In5.Tacé g'(x)=0<1-5"In5=0 <:>5X=% @X:IOgs(i)

In5
1 1 1
Taco BBT véi log.| — | |=log.| — |-— =« .
© g( gs(lnSD gs(lnSj In5

| | 1) s
| x —ac 1035,\@’ 400
(%) + 0 -
1g(x)| -
| |—p A _p
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Tu bang bién thién ta thay phwong trinh x—5=m c6 nghiém khi m<a hay

In5) In5
Cau 91. CO6 bao nhiéu gia tri nguyén caa tham sé6 m thudc (—2020;2020) dé phuong trinh

1 1 ) r N x
m < log, (—j—— Tasuy ra co 19 gia tri nguyén caa m théa man.

e =In(x+2m)+2m c6 nghiém?
A. 2019. B. 2020. C. 2021. D. 4039.

Loi giai
Chon A
Ta cé e =In(x+2m)+2m < e’ +x=In(X+2m)+x+2m < €’ +x =gtz +In(x+2m)
(*). r r Y r
Xétham so f(t)=e'+t voi te R = f'(t)=€"+1>0,Vt. Suy ra ham s6 f (t) dong bicn
trén R.

Do dé (*) < f(x)=f(In(x+2m)) < x=In(x+2m) < x+2m=e* <> 2m=e* - x.
Xéthamsé g(x)=e*—x=g'(x)=e"-1=g'(x)=0< x=0.

Bang bién thién

X —a0 0 +20

g (x) 0 - 0 +

g(x) +°°\1/+°°

Tur bang bién thién suy ra phwong trinh ¢6 nghiém khi va chi khi 2m>1< m> % :

Ma m e Z,m e (-2020;2020) nén me{l1;2;3;...;2019} .
Vay c6 2019 gia tri nguyén cia tham s6 m thudc (—2020;2020) dé phuong trinh
e =In(x+2m)+2m c6 nghiém.
Cau 92. Cho phuong trinh In(x+m)—e*+m =0, vsi m latham s6 thirc. C6 bao nhiéu gié tri nguyén
m e[-2021;2021] dé phuong trinh da cho c6 nghiém?
A. 2022. B. 4042. C. 2019. D. 2021.
Loi giai
Chen D
bieu kién: x+m>0.
5 . L . X+m=¢'
bat t=In(x+m)< x+m=e', ta cé hé phuong trinh sau: :
t+m=¢"
Suyra x—t=e'—e* e +x=e"+t (*).
Xéthamso f(x)=e"+x,co f'(x)=e*+1>0,vxeR= f(x) ludn dong bién trén khoang
(—o0;+0).
Tathdy (*) codang f(x)=f(t) < x=t.
Khi d6 ta ¢6 phuong trinh x+m=e* < m=e" —x
Xéthamsé g(x)=e*—x,c6 g'(x)=e"-1L g'(x)=0<e*=1<x=0.
Bang bién thién
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Phwong phdp ham dic trung

Dua vao bang bién thién ta thdy phuong trinh d4 cho c6 nghiém khi m >1.

. [me[-2021;2021]

Ma
meZ

man dé bai.

néntacod me{l2;...;2020;2021} . Tuc la co 2021 s6 nguyén m thoa

Cau 93. Co bao nhiéu sé nguyén duong m dé phuong trinh € —1=min(mx+1).c6 hai nghi¢m phan

biét trén doan [—10; 10] ?

A. 2201. B. 2020. C. 2021. D. 2202.

Léi giai
Chon A
+ Didu kién mx+1>0.
* Tacd e*—1=min(mx+1)

< e +mx=mx+1+min(mx+1)

o e +mx=e""™ 1 min(mx+1) (1).

Xéthamso f(t)=e'+mt,teR.

Co f'(t)=e'+m>0,vte R,m>0.Suy raham f (t) dong biéntrén R.
Tir (1) taduoc f(x)= f(In(mx+1)) < x=In(mx+1) < e* =mx+1(2).

+ Tathdy (2) ludn c6 mot nghiém x =0 [—10;10]. Do d6 ta can tim cac gia tri cia m dé (2)

c6 ding mot nghiém x0, x €[-10;10].
e* -1

Véi x =0 thi (2) < =m.

Xétham g(x) =2 x <[-10;10]\ {0}

Taco g’(x)=Xe_X—§+1.

bat h(x)=xe* -e*+1,xeR.

Co h'(x)=xe*,h'(x)=0<x=0.

Tathdy lim h(x)= oo, lim h(x)=1,h(0)=0.

Bang bién thién ciia ham h(x) nhu sau
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Tir bang bién thién suy ra h(x)>0,vxeR = g(x)>0,vx#0.
* Tacd limg(x)=1 lim g(x)=1.
x—0" x—0"

Bang bién thién ciia ham y = g(x) véi x €[-10;10]\{0} nhu sau
X +10 0 10

y + +

y
l_ eflo /

10
Tr bang bién thién suy ra (2) c6 ding mot nghiem x=0,xe[-10;10]

-10 10
@m{l‘e £ ‘1}\{1}.

10 10
+ Do m nguyén duong nén me{2,3,4,...,2202}. Vay ¢6 2201 gidtri cia m thoa méan yéu
cau bai toan.

Cau 94. C6 bao nhiéu s6 nguyén dwong'm nhé hon 20 thoa mén phuong trinh log (mx +logm™ ) =10
c6 ding hai nghiém thuc x phéan biét.
A. 13. B.12. C. 10. D. 11.
Loi gidi

Chon A

L m" >0 m>0
+ Diéu kién: & .

mx+logm™ >0 [Xx+logm>0
bat t=10">0= x=logt.
Ta co:
log(mx+logm™) =10" < log(mlogt + mlogm) =t <> mlogt+mlog m =10'
10t 1 ‘ t—logm
< logt+logm=—« Iogt+|ogm:W<:> logt+logm=10""°
m
<10™" +1logt =10"""" +t—logm (*).
+ Xéthamso f(t)=10"""+t véi t>0.
Taco: f'(t)=10'IN10+1>0 VteR.Suy rahamsé f (t)=10"%" +t dong bién véi t> 0.
Vay (*) < logt=t—logm hay x=10"-logm <> logm =10* - x.
+ Xétham sé g(x)=10"-x.
Taco: g'(x)=10"In10-1.
Khi d6 g'(x)=0<10*In10-1=0 < x =—log(In10).
Bang bién thién
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— log(In 10)

0o

g'(x) - 0

q ( - l(l}_{(lll l[” ]

g9(x) T _—

Vay phuong trinh dé cho ¢6 hai nghi¢m < logm > g (-log(In10)) < m 51000 o6 3

Do meZ
m < 20
Céau 95.

10" =log(x+3m)+3m c6 nghi¢m?

A. 2021. B. 2020. C. 2010.
Loi giai

Chon B

Taco: 10" =log(x+3m)+3m

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

10"+ x =log (x+3m)+10"0**" (1)
Xéthamso: f(t)=10"+t;VteR.

= me{7;8,9;...;19}. Suy raco 13 gid tri m thoa man yéu cau bai toan.

C6 bao nhiéu gié tri nguyén cua tham sé6 m thudc khoang (=2021;2021) dé phuong trinh

D. 4040.

f'(t)=10'In10+1>0;VteR nénham s6 f (t) ddng bién trén R.
Do d6 phuong trinh (1) <> x =log(x+3m) < x+3m=10" <10 —x=3m (2).

In10

bat g(x)=10"-x=g'(x)=10"In10-1;9"'(x)=0< x = Iog(i).

Ta c6 bang bién thién:

o loo| 1
x Elm10

+0

g'(x) - 0

g(x) AN

N 1
" —log(

In10 In10

Jz 0,8///

Tir bang bién thién ta thay: dé phuong trinh (2) c6 nghiém thi:

1 1 1( 1 1
3m>——-log| — [<&m>=| ——-log| — | |=0,3.
In10 In10 3 In10 In10

Vi meZn(-2021;2021) nén me{1;2;3;....;2020}.
Vay c6 2020 gia tri nguyén cta tham s6 m thoa yéu cau dé.
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Cau 96. Cd bao nhiéu gia tri nguyén cta tham s6 m e (—20;20) dé phuong trinh:

3log, (WJ _2¥_x=3m c6 dang hai nghiém thuc phan bidt.

A. 19. B. 18. C. 20. D. 21.
Loi gii
Chgn C
Ta co:
3log, (Wj— 2 - x=3m < 3log, £8X - 23_12”‘] _2 é* M _ o (dat)

8x—2"—-12m=3.2"(1)
X+2"+3m=3y
8x—2"-12m=3.2°
=
4x+4.2* +12m =12y
=12x+3.2" =3.2" +12y

< f(x)="f(y),
Vé6i f(t)=12t+3.2" [aham s6 ludn dong bién trén R = x =y
Khi dé:

(1)=8x-2"-12m =3.2"

< 8x—4.2"=12m

< 2Xx-2.2"=3m
f(x)=2x-2.2"

Xét ham sb: = f(x)=2-2"In2= f(x)=0< x=|og2(%j

Khi d¢6 lap BBT va duoc:
m< 0,17
meZ = me{-19;-18;..;0}
e (—20; 20)
Cau 97. C6 bao nhiéu s nguyén duong a sao cho ton tai s6 thuc x thoa mén phuong trinh sau

3 3I0g

2021 (x3 + 2020) = 20 | 2020

A 9. B. 5. C. 8. D. 12.
Loi giai

Chon A

DK: x>-1.

Phuong trinh

3_,3log(x

20212 (x3 + 2020) = 20 | 2020
© 2021 (x*+2020) = 2021 [a3'°g(”l 2020} (1)

Xétham sb f (t) =2021' (t+ 2020),t >-1.
f’(t) = (t+ 2020)2021t In2021+2021' > 0,Vt > 1.
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Cau 98.

Cau 99.

Céau 100.

Ham s f (t) dong bién trén (~1;+o0), nén tir (1) = x° = a2 (%)
TH1: —1< x <0 khdng ton tai athoa man (*).
log x

<l<a<l10
log(x +1)

TH2: x>0 (*) < log, X =log(x+1) <> loga =

Vi a nguyén duong = ae{l;2;3;...;9}.

Tgat ca cac gia tri cia tham sé m dé phuong trinh 2™ =|og ,

X +4X+6

(m?+1) c6 ding 1

nghiém la

A -2. B. 1. C. 4. D. 0.
Loi giai

Chon D

it t =x* +4x+5, khi do t>1.

Thé vao phuong trinh da cho ta dugc phuong trinh sau
2'In(t+1)=2"In(m* +1) & t=m* & x* +4x+5=m’
(Do ham dac trung f (u)=2"In(u+1)co

£1(u)=-2

u+l
2 2
Véy 2x +4x+5-m* _ |Og ,

X2 +4x+6
< X2 +4x+5-m? =0 c6 ding 1 nghiém

< A =m? —:|.=o 0 ) .

< m=11=Tong tat ca cac gia tri m bang 0.

C6 bao nhiéu gia tri nguyén duong cia tham s6 m dé ton tai cip sd (x,y) thoa man

u

+2'In(u+1).In2>0,vu>0=> f (u) dongbién trén [ 0;+))

(m?+1) c6 ding 1 nghiém

¥ — gV =1-2x—2y dong thoi thoaman logs (5x+2y—1)—(m+2)log,x+m* +1<0?

A. 1. B.0. C. 6. D. 7.
Loi gidi

Chon B

Taco e —e¥? =1-2x-2y <™ +2x+3y=¢

Xéthamso f(t)=e'+t trén R.

f'(t)=e'+1>0, vteR = hamsb f(t) dong bién trén R.

Tdo (*) < f (2x+3y)=f(y+1) < 2x+3y=y+1 < 2y=1-2x.

Thay vao bat phuong trinh log;(5x+2y—1)—(m+2)log,x+m*+1<0 ta dugc:

y+1

+y+1(*).

log; (3x)—(m+2)log,x+m’* +1<0 & log2x —mlog,x+m? +2<0

2 2
- (IO%X—%) ' 3T +2<0 (VO IY).

Vay khong c6 gid tri ndo ciia tham s6 m dé ton tai cap (X, y) thoa man yéu cau bai toan.

x2-2 X+1-2|x—m|

Téng tat ca cac gia tri cua tham s6 m dé phuong trinh 3 =log . , .(2[x-m|+2)

c6 ding ba nghiém phén biét la:

A 2. B. 3. C. 1 D. 0.
Loi giai
Chon B
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x2—2%+3-(2)x-m|+2) _ In (2|X B m| + 2)
In(x* —2x+3)

& 3730 (% - 2x+3) =37 " n (2]x—m|+2) (*).

Xét ham ddc trung f (t)=3"Int,t>2 la ham s dong bién nén tr phuong trinh (*) suy ra

Phuong trinh tuong duong 3

o X2 =2x+3=2|x-m|+2 < g(x)=x*—2x—-2|x—m|+1=0.

cs 5|

2x  khix<m

x> —4x+2m-+1khi x>m (%) {2x—4khix2m
= =
x> —2m+1  khix<m

. x=2khi x>m
va g'(x)=0< _ .
x=0khi x<m

Xeét cac truong hop sau:
TH1: m<0 tac6 bang bién thién cua g(x) nhu sau:

X -0 m 0 : +o0
g'(x) - - - 0 4
+x + X
glx) 4
i~

Phuong trinh chi ¢6 téi da 2 nghiém nén khong c6 m thoa méan.
TH2: m>2 tuong tu.
TH3: 0<m< 2, bang bién thién g(x) nhu sau:

g'lx) - 0 + - 0 +
+ (m+1)° +0
g(x) of v
A 4
=2m+1 2m-3
2 m=
(m-1)"=0

Phuong trinh ¢6 3 nghiém khi | -2m+1=0>2m-3< | m=

-2m+1<0=2m-3
m:

Nlw |- P

Ca 3 gia tr trén déu thoa man, nén tong cua chling bang 3. ’
Cau 101. C6 bao nhiéu so nguyén duong a dé phuong trinh sau day c6 it nhat mot nghiém thuc.
(a"’gx +1)Ioga +a°9 =2x-2
A8 B.1 C.0 D.9
‘ Lo gidi
biéu kién x>0.
loga
Xt +1=t
| = X'%9% 4 2x =1"9% 4 2t
9% +t=2x-1
Vi a>1=loga>0= f(x)=x"%+2x ddng bién trén (0;+x). Vivay f(x)=f(t)= x=t

Vi %% = x'°9% nén dat x9% +1=t tacod {
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Hay x'%% = x-1.
Neu a =1 thay lai vao phuong trinh taco x°=x-1< x=2.Vay a=1 thoa man.
Néu a>1=x=t=x"9"+1>2.Vay loga = In(x=1) _Inx_,
In x In x
Do vay a e (0;10) . Ma a nguyén duong va 1én hon 1 nén ae{2,3,4,...,9}
Vay c6 9 gia tri cua a thoa man diéu kién dau bai.
Cau 102. Téng tat ca cac gia tri cua tham sé m dé phuong trinh 3° 22 — log. ,. .. (2|X— m|+ 2)
c6 diing ba nghiém phan biét 1a
A. 3. B. -2. C. -3. D. 2.
Loi giai
Chgn C
Taco
o 2143 In(2|x—m|+2)
3x+2x+12\x m\zlo ) 2lx—ml+2) _
gx +2x+3( | | ) 32\x—m\+2 In(XZ +2X+3)
& In (X +2x +3).3X2+2“3 =In(2|x—m]|+2).3%"
Xét f(t)=In(t).3,t>2;f'(t) :%3‘ +In(t)3'In(3)>0,vt>2
Vay ham s6 f (t) dong bién.
f (X +2x+3) = f(2]x—m[+2) = x*+2x+3=2[x—m|+2
) x> =-1=2m(1)
e X +2x+l=2)x-ml< |,
X’ +4x=-1+2m(2)
Diéu kién can dé phuong trinh ¢6 3 nghiém 1a:
Thi: (1) c6 nghiém kép = m= _?1 thir lai ta thay thoa mén
Th2: (2) c6 nghiém kép = m = _?3 thir lai ta thay théa man
Th3: (1) va(2) ¢b nghiém chung = x=m.Thé (1) vaotacé m=-1
Taco _—1+_—3+(—1):—3
2 2 ,
Binh luan: Bai toan la su giao thoa gitra phuong phap sir dung tinh don diéu ham s6 véi bién
luan nghiém.
Cau 103. Tim c4C gidtri m dé phuong trinh 3™ X oxIm=s _ 109, fuos10 (/M +5) 6 nghiém.
A \J6<m<+6. B. -5<m<5. C.5-/6<m<5++6. D.
—J6 <m<5.
Loi giai
Chgn C
Ta co:
DPT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 114

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID TikTok: dongpay




ST&BS:

Th.S Pang Viét Pong Trwong THPT Nho Quan A Phwong phdp ham dic trung

Céau 104.

3Sin xscosc-{m+s = gsinx+\/gcosx+10 (|m| + 5)
3sin X-++/5c0sx+10 In (| m| + 5)
- =
s ln(sinx+x/§cosx+10)

PN 3sin x+ﬁcosx+10'ln (Sil’l X + \/§COSX + 10) — 3\m\+5.ln(|m| + 5)

Xét f(t)=In(t).3,t>5;f'(t) =%3t +In(t)3'In(3)>0,vt>5

Véay ham sé f (t) dong bién.

f(sinx+\/§cosx+10): f (|m|+5)<:>sinx+\/§cosX+IO:|m|+5

= sinx+«/§cosx+5:|m|

Ma —v/6 <sin x++/5cosx < /6
Vay dé phuong trinh c6 nghiém ta phai c6 5—/6 <m<5++/6

C6 bao nhiéu gié tri nguyén cta tham s6 m thudc khoang (—100 ;100) dé phuong trinh

e’ —m=In(x+m) c6 hai nghiém phan biét?

A. 100. B. 99. C. 98.
Loi giai

Chgn C

Taco ¢* —m=In(x+m)(1)

bat: t=In(x+m)< x+m=¢ <m=c'-x(*)
(1)<:>ex—(et—X):t<:>eX+X:et+t(2)
Xéthamsé f(u)=e"+u.

TXD: D=R

= f'(u)=e"+1>0, VueR

=y="f(u) dong bién trén R(3)

(2) = £(x) = F(1)(4)

Tu (3) va (4)= x=t. Thay vao (*) ta dugc:
e —x=m

Xétham so: g(x)=e*-x, D=R
9'(x)=e"=1, g'(x)=0<=e"-1=0<x=0.

x —oo 0 +oo
£ - o0 +
oo +oo
ACY 7
-

D. 97.
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Y&u cau bai toan duge thoa khi va chi khi duong thang A:y=m cét do thi (C):y=e*—x
tai 2 diém phan biét. Dya vao BBT = m>1.

Do me(-100;100), meZ=me{2;3;..;99}

Vay s0 gia tri nguy@n cia tham s m 1a: 99—-2+1=98.

A o, R : . 1 .
Cau 105. So gia tri nguyén cia m dé phuong trinh In(em”+2+em”)+—=(m +1)(x+1)+e™* co
S

nghiém nam trong doan {%%}

Loi gidi
Chon D
Phuong trinh twong duong

In {em”*{e+lﬂ+1 =(m+1)(x+1)+e™*

e e

1 1
<:>m+x+1+|n(e+—]+—:mx+m+x+1+emx+e
e) e
1 1 mx+e
Sle+=Z|+Infe+= :(mx+e)+e
e e

mx+e

1 Ing+=
<lnje+=|+e ¢ =(mx+e)+e
e

N f(ln(e+%)]: f(mx+e) véi f(t)=e'+t dong bién trén R

Infe+~ |-e
( 1) e . [1.1}
<lnje+= |=mx+eeom=——2—=g(X) Vdi xe|=;=
e X 52

e—In(e+j
Taco g'(x):—e>0,‘v’xeXe[%;%} :>g(X) déngbiéntrén [%%}

X2
Taco BBT:
5 2
g'(z) )
et =e 513

g(m) / 2

l > + l _— "

et = o 7,96

Do d6 phuong trinh ¢6 nghiém khi va chi khi: g (%) <m<g (%) < —7,96<m<-3/18

Ma meZ= me{-7,-6;—5—-4}.
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Cau 106. C6 bao nhiéu gia tri nguyén duong ciia tham s6 m dé ton tai cac sb thuc X,y thoa man

eI et =1 2x—2y va log? (3x+2y +4)—(m+6)logs (x+5)+m*+9=0?
A 4. B. 3. C.6. D. 5.
Loi gidi
Chon A
Taco e¥™ ™0 g% =1 _2x -2y < ¥ 1 3x 45y -10=e""¥"° + x4+ 3y -9.

< f(3x+5y—-10) = f (x+3y—9)(1) (voi f(t)=e"+t).
Xét f(t)=e'+t

= f'(t)=e'"+1>0Vt

= (1) < 3x+5y-10=x+3y -9 < 2x+2y—-1=0

Khi d6 logz (3x+2y+4)—(m+6)logs (x+5)+m’+9=0
< log; (x+5)—(m+6)logs (x+5)+m* +9=0(*)

bit t =log; (x+5)

= (*)ot’-(m+6)t+m’+9=0(2)

Phuong trinh (*) ¢6 nghiém <> phuong trinh (2) c6 nghiém
& (Mm+6)" —4(m*+9)> 0 -3m* +12m 20 < 0<m<4.
Vi meZ' nén me{1;2;3,4}.

Cau 107. C6 bao nhiéu sé thuc x, y thoa man hé thie 22

=10g,,,, X. Hoi c6 tat ca bao nhiéu gia tri
nguyén cia me[-2022;2022] dé ton tai duy nhat mot sé thyc X théa man hé thic

4y* =10x* + mx+1?

A. 2036. B. 2033. C. 2034. D. 2035.
Loi giai
Chon D
Vi 227 50 nén log, ., x>0. Ma 2|y|+1>1 nén log,, , x>0=x>1.
2 2 2y lo X2
2 ~log,, , x <> 2,20 2 9. (<)

~2] -
092‘y\+lX<:> 2X2 |ng(2|y|+1)

& 2" Jog, (2]y|+1) = 2" log, (x*)(*)
bt u =2|y|+1v=x"(u>1v>1). Khidoé (*) < 2".log,u=2"log,V.

t

Xét ham dac trung f (t)=2"log,t(t>1)= f'(t)=2"In 2.Iog2t+“2n2

>0,vt>1.
Vay ham sé f (t)=2".log,t ddng bién trén khoang (1;+o0).
Taco 2".log,u=2"log,ve f(u)=f(v)ou=ve2]y[+1=x".

Khi d6: 4y? =10x* + mx+1< x* —2x* +1=10x" +mx+1< x* —12x=m < g(x)=m.
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Céau 108.

T — o0 -2 2 + oo
g + 0 = 0 +
Th +@m

a(x) B /’ \1/

X _ , m>g(l) [m>-11
Phuong trinh g(x)=m c6 nghiém duy nhat x >1 < &

m=g(2)
Ma m e[—2022; 2022] nén m e{—16;—11;—10;—9;...;2022}.
Vay ¢6 2035 gié tri nguyén cia m e [-2022;2022].

C6 bao nhiéu gia tri nguyén duong a sao cho ang véi mdi a, ton tai it nhat sé thuc b thoa
man a*%° + 2°6% — (b /47 ) 6.+ 2047 )2
A. 11. B. 10. C. 9. D. 2002.
Loi giai
Chon A

PT da cho tuong duong véi

glossa | 9 plosea :(b+m)(4+ me+z)
=N (2"’9’5‘5‘)3 +2.2'98 =(b+\/m){(b+\/m)2 +2}
<:>(2'°g5a)3+2.2'°95"" :(b+\/m)3+2(b+\/m).

Xéthamso f(t)=t+2t = f'(t)=3t>+2>0,Vt nén ham s6 dong bién trén R.
Do d6 PT dé cho twong duong véi: 2°* =b++4-b*(1).

Xétham sé g(b)=b++4-b*, be[-22] = g'(b)=1- == g’(b)=1——b2:0
4- 4-

ob=4/2.
Ta c6 bang bién thién nhu sau:

x -2 \/f:) 2

g'(2) + 0 -
N
2 T2

3

PT (1) c6 nghiém b khi va chi khi —2 < 2% < 2/2 < 2% < 22 < log, a s§<:> a<h?.

Ma a 12 s6 nguyén duong nén a e {1,2..;11}.

Cau 109. Tim sb gia tri nguyén cua tham s thyc m dé ton tai cac sd thuc x,y thoa man
@Y M XYY 2 y2 Xy Xy —2M+ 2.
A. 6.
B.O.
C.8.
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D.7.
Lo giai
Xéthamsé f(t)=e'—t-1VteR.f'(t)=e'-1va f'(t)=0<1t=0.
Tathay f'(t) d6i ddu tir "- " sang "+" khiqua t=0 nén f(t)> f(0)=0,vteR.

exz+y2_m _ X2 + 2 _ m)—1>0, VX, R
Do do: ( g ) ’<
YT _(x4+y+xy—-m)—-1>0,vx,yeR

. Dau "=" xay ra khi va chi khi

X*+y*=m
X+y+xy=m

2 2
Hay exz*"zm+e”y*xy”‘:x2+y2+x+y+xy—2m+2<:>{X ty=m
X+Y+Xy=m
. [S?—2P=m \
bat S=x+y,P=xy, taco: {S b =5?-S-3P=0.ViS2>4P =S €[0;4]
+P=m

Lay (1)+2.(2) vé theo Vé ta dugc: S?+2S =3m(3).

Xétham sé f(S)=52+2S,S €[0;4],c6 f'(S)=2S+2>0,VS <[0;4].

Yéu cau bai toan <> (3) c6 nghiém

< f(0)<3m< f(4) < 0<m<8.Viay, c69 gié tri nguyén cua tham s m thoa man.

Cau 110. Co6 bao nhiéu gia tri nguyén y sao cho ton tai 30 (THPT L& Thanh Tong - HCM- -2022) Co
tat ca bao nhiéu s b nguyén duong sao cho ton tai dung hai s6 thuc a thoa man dang thirc
b.2* % + b2 2% " —3=7log, (a’ —6a+log,b)?
A. 1024. B. 1023. C. 2047. D. 2048 .
Loi giai
Chon B
=a’-6a
bat <y=log,b>0=>b=2".
X+y>0
Ta dugc 2%.2°7 +2%.27" -8="Tlog, (x+y) < 2 + 22 _141og, (x+ y)-6=0.
Xéthamso f (t)=2%+2'-14log,t-6 ,t>0.
t t 14 " t 2 t 2 14
f'(t)=4"In4+2 InZ—ﬁ: f”(t)=4'In4+2"In 2+t2 2>0 vt>0
In
= f (t) =0 ¢ nhiéu nhét hai nghiém duong. Ta thdy f (1)=f(2)=0.
t=1 [x+y=1 |log,b=1+6a-a’
Do vay, ta dugc f(t):0<:{ :{ 4 = 9 .
t=2 |x+y=2 |log,b=2+6a-a’
Cau 111.C6 tit ca bao nhiéu g@id tri nguyén cua tham sé6 m d& phuong trinh
log, (m—x)+2m=2"+3x-1 ¢c6 nghiém thudc [0;3] ?
A. 2. B. 5. C.7. D. 3.
Loi giai
Chen C
bicu kién: m—x>0
Taco log, (m—x)+2m=2"+3x-1
< log, (2m—2x)+2m—2x=2" +Xx
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& log, (2m—2x)+2m—2x = log, 2" +2* (*).
Xéthamso f (t)=log,t+t trén (0;+o).
Ta co: f'(t)=1+i>o,w>o.
t.In2
Suy rahamsé f (t) lién tuc va dong bién trén (0;+00).
Do d6 (*) <> f(2m—2x) = f(2")<> 2m—2x=2" & 2m = 2" +2x.
bat g(x)=2"+2x.
Vi g'(x)=2"In2+2>0, Vx €[0;3] néntacé BBT

X 0 3

g’ +

14
e |

Do d6 ycbt©132m314c>%3m§7.

Vi meZ nén me({1;2;3;4;5,6;7}.
Vay c¢6 7 giatri m can tim.
Cau112.S6 g4 ti m nguyén thuoc khoang (—2019;2020) dé phuong trinh
log, (3" +3 7 +3") =(3-3").3" =9* ¢4 diing hai nghi¢m 12
A. 2018. B. 4036. C. 2019. D. 2020.
L.oi giai

Chon A

Taco log, (3 +37+3")=(3-3")3 -9" = logsl?’x(?’x+—x3m)+1] =3.3"-3%(3*+3").
< log,| 3(3 +37) +1|-x=33" -3 (3 +3")

N |og3[3x o +3m)+1}+3x (3*+3")+1=3.3 +x+1

Slogy | 3*(3+37)+1]+3" (3 +3") +1=log, 3" +3°(1).

Xét ham so f(t)=logt+t trén (0;+) co f'(t):%+1>0Vt>0 nén ham sb
In

f (t) =log,t +t déng bién trén (O; +oo) .

Do do

(1) £[3(3+3")+1]= (3") =3 (3" +37)+1=3" = 8 +(3"-3).3 +1=0.

Dt t =3",t > 0. Phuong trinh trén tro thanh t* + (3" -3)t+1=0(2).

Phuong trinh ban dau c6 hai nghiém khi va chi khi phuong trinh (2) c6 hai nghiém t,.t, thoa
A>0

man 0<t <t, <t +t,>0.
tt,>0
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3">5 m > log.5
+)A>O<:>(3m—3)2—4>0<:{ g { %

(*)-
3"<«1 m<0
+t,>0 3-3">0
) Khi d6 theo dinh Iy Viettaco 12 0 e g
tt,>0 1>0
Két hop (*) va (**) ta duge: m<O0.
Do m nguyén thuge khoang (-2019;2020) nén m e {-2018;-2017;..;-1} .
Vay c6 2018 gia tri nguyén cia m thoa man.
Cau 113. CO bao nhiéu gid tri nguyén cua tham s6 m dé ton tai cap ) (x;y) théa man

< m<1(**).

% —e W =1 2x -2y, dong thoi théa méan log; (3x+2y —1)—(m+6)log,x+m*+9=0

?

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

Chon B

Taco e™™ — ¥ =1-2x-2y < e +(3x+5y) ="+ (x+3y+1) (1)
Xéthamso f(t)=e'+t trén R.Taco f'(t)=e'+1>0 nén ham sb dong bién trén R.
Khido (1) & f(3x+5y)=f(x+3y+1) < 3x+5y=x+3y+1 < 2y=1-2x.

Thé vao phuong trinh con lai ta duge logix=(m+6)log,x+m?+9=0 (2)

Dit t =log,x . S6 nghiém ctia phuong trinh (2) chinh la s6 nghiém cia phuong trinh

t? —(m+6)t+m*+9=0 (3)

Phuong trinh (3) c6 nghiém khi A20 < -3m*+12m>0 < 0<m<4,
Do d6 co6 5 so nguyén m thoa mén.
Cau 114. C6 bao nhiéu gia tri nguyén cia tham sé m dé ton tai cip sb (X; y) thoa man diéu kién

3TV 32 4 2(x+y—1) =0, dong thoi théa man
In? (4x+3y-3)~(m+2)Inx+m?-1=0 c6 nghi¢m?

A. 2019. B. 6. C. 2020. D. 4.
Loi gidi

Chon D

I _FHIVEL(x+y-1)=0 < 37 +5x+7y =32 1 3x+5y +2

Xéthamsé f(t)=3 +t

f(t)=3'In3+1>0,vteR. Suy rahams6 f (t)=3"+t dong bién trén R.
Nén f(5x+7y)=f(3x+5y+2) < 5x+7y=3x+5y+2< y=1-x(1)
Thé (1) vao phuong trinh In2(4x+3y—3)—(m+2)lnx+m2 —1=0 ta duoc
In*x—(m+2)Inx+m*-1=0.

Dit t = Inx, phuong trinh ¢6 dang: t° —(m+2)t+ m?—1=0.

Pé  phuong  trinh  ¢6  nghiém  thi A>0 -3m?+4m+8>0
o100 2T 24207 ) 4o
3 3
Vi meZ nén m={-1,0;1;2}
Do d6 ¢6 4 sé nguyén m thoa méan.
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Cau 115. C6 bao nhiéu gié tri nguyén dwong cta tham sé m dé ton tai cac s6 thuc X, y thoéa man dong
thoi e¥+*/ 710 —e¥% =1-2x -2y va log; (3x+2y+4)—(m+6)logs (x+5)+m?+9=0?
A. 3. B. 5. C. 4. D. 6.
Loi giai
Chgn C
Theo bai eV — 3% =1_2x-2y
< eI ¥ = (x4 3y -9)—(3x+5y —10)
& e 1 3x 45y —10=e"""" £ x+3y -9
Xéthamsé f(t)=e'+t, teR.
Taco: f'(t)=e'+1>0, VteR. Suy raham sb luon dong bién trén R.
Khi d6 phuong trinh f (t)=0 c6 nghiém 1a duy nhat. Ttc 1a:
3Xx+5y-10=x+3y-9 < 2y =1-2x.
Thay vao phuong trinh tha 2, ta duoc:
logz (3x+2y+4)—(m+6)logs (x+5)+m*+9=0
< logg (x+5)—(m+6)logy (x+5)+m*+9=0(1).
bat logg (x+5)=t(teR, x>—5). Khi d6 phuong trinh tr¢ thanh
t? —(m+6)t+m’+9=0 (*).
Ton tai X, y théa man y8u cau bai toan khi va chi khi phuong trinh (*) c6 nghiém, tic 1a:
A=(m+6)"-4(m*+9)20 < -3m*+12m20 <0<m<4.
Viy c6 4 gia tri nguyén duong ctia m théa man yéu cau bai toan.
Cau 116. Tim cac gid tri m dé phwong trinh 3 109, j50suro (IM[+5) €O nghiém.

sin X+\/§COSX—‘m‘+5 _

A J6<m=<6. B.=5<m<5. C. 5-6 <|m[<5+6. D.
—\@ <m<5.
Loi giai
Chon C
Taco
3sm X+\/§COSX7‘m‘+5 = I gsinx+J§cosx+10 (|m| + 5)
3sin X-+~/5c08x+10 ~ In (|m| + 5)

<

gimhs - ln(sinx+\/§cosx+10)

& 3 xfSeosil0 ) (sin X +/5cosX + 10) =3 In (|m| + 5) (1)

Xét f(t)=In(t).3,vt=5,vi f'(t):%st+|n(t)3‘|n(3)>o,Vt25 nén ham so f (t) dong
bién trén (5;+oo).

Khi do

(1)<:> f (sinx+x/§cosx+10): f (|m|+5)

<:>sinx+x/§c0sx+102|m|+5

= sinx+x/§c0sx+5 = |m|
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Cau 117.

Ma —/6 <sinx++/5cosx<+/6 nén dé phuong trinh ¢cd nghiém ta phai co
5-/6 <|m|<5++/6.

Cho phuong trinh Z(H)Z.Iogz(xz—2x+3):4‘X‘m‘logz(2|x—m|+2) véi m la tham sé thyc.
C6 bao nhiéu gia tri nguyén cia m trén doan [-2019 ;2019] dé phuong trinh c6 ding 2

nghiém phan biét.

A. 4036. B. 4034. C. 4038. D. 4040.
Loi giai

Chon C

Diéu kién: xe R,

20V Jog, (x*—2x+3)=4""llog, (2|x—m[+2)

<20 log, | (x-1)" +2 | =2 "log, (2|x~m|+2) (1)
Xétham so y =2'log, (t+2) véi t>0.
Hamsb y = 2'log, (t+2) xac dinh va lién tuc trén [0 ;+oo).
. 2'
Taco y'=2'log, (t+2)'ln2+—(t+2)|n2 >0,Vt>0.
Véy ham s6 y = 2'log, (t+2) dong bién trén [0 ;+o0).
1V = 2(x—
T (1) & f((x—1)2)= f(2)x-m|) & (x-1)" =2x-m| < (x=1) : (x=m)
—(x-1)"=2(x-m)
2m=—x"+4x—1(1
C{zmzxzﬂ(z) Y ):
(1 Xét phuong trinh 2m = —x*+ 4x —1. Ta c6 bang bién thién ciia ham s6 g(x)=-x*+4x-1

X —Q0 2 +00

g'(x) - 0 -

g(x) \

—0 —0

W)

Phuong trinh 2m = —x? +4x—1 ¢6 2 nghiém phan biét khi 2m <3< m< g .
Phuong trinh 2m = —x* +4x-1 ¢6 1 nghiém khi 2m=3 < m= %

Phuong trinh 2m = —x* + 4x -1 v0 nghiém khi 2m >3 < m > %

[1 Xét phuong trinh 2m = x* +1. Ta c6 bang bién thién cua ham s6 h(x)=x*+1
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h'(x) - 0 -

+0 +X

h(x) \ /
1

Phuong trinh 2m = x* +1 ¢ 2 nghiém phan biét khi 2m>1<m >%.

1

Phuong trinh 2m = x* +1 ¢6 1 nghiém khi 2m=1<m :%.

Phuong trinh 2m = x* +1 vd nghiém khi 2m <1< m< %

1 Khi m =g : phuong trinh 2m = —x* + 4x—1 c6 nghiém x =2, phuong trinh 2m = x> +1 ¢
2 nghiém phan biét x = +2. Vay (*) c6 3 nghiém phan biét, suy ra loai m = %

1 Khi m :%: phuong trinh 2m = =x>44x-1 ¢6 2 nghiém phén biét x = 2442, phuong

trinh 2m = x* +1 ¢6 nghiém x=0. Vay (*) c6 3 nghiém phan biét, suy ra loai m = % :
[ Xét phuong trinh —x? + 4x—1= x* +1< —2x*+4x -2 =0 < x =1 suy rakhéng ton tai m
dé phuong trinh (1) va (2).c6 cing tap nghiém gom 2 phan tir. Vay khong ton tai m dé (*)
€0 2 nghiém phan biét.

1 Y&u ciu bai toan <> (*) c6 2 nghiém phan biét.

el
TH1: (1) c6 2 nghiém phan biét va (2) v6 nghiém < i om <§'
m<=
2
1
m>= 3
TH2:(2) ¢6 2 nghiém phan biét va (1) v6 nghiém < g om >§'
m>-=
2
3
m=-=
TH3: (1) c6 nghiém x=2 va (2) cé nghiém x=0 < i<:> med.
m==
2

Két hop véi diéu kién m thudc doan [-2019 ;2019] tacé me {—2019 %J u@ ;2019} .

Vi m nguyén nén nén ta c6 4038 gia tri cia m.
Cau 118. Cho phuong trinh 3" log, (%* +2x+3)-9""log, (2[x—m[+2) =0 (1)
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Goi S la tap tat ca cac gia tri m dé phwong trinh (1) c6 dung 3 nghiém thyc phan biét. Khi
d6 tong cac phan tir cia S bang
A. 3. B. -2. C. 0. D. 3.
Loi giai
Chon A
3 log, (x* +2x+3)~9" "log, (2x~m|+2) =0
30 Jog, [(x +1)° + 2} =3%"log, (2x—m[+2) (2)
Xét ham: f (t)=3"log, (t+2) trén khoang [0;+wx)

1
f'(t)=3Un3log., (t+2)+—— .3
(t) n3log, (t-+ )+(t+2)ln3

=3\n(t+2)+ 3'>0,Vte[0;+w)

= f(t) 1a ham déng bién trén [0;+oo)
(2)e f[(x+1)2}: f(2|x—m|)<::>(x+1)2 =2[x-m|
<:>(x+1)4 :4(x—m)2
<:>(x2+2m+1)(x2+4x+1—2m)=0
[x2+2m+1:0(3)
X +4x+1-2m=0(4)
Phuong trinh (1) c6 ding 3 nghiém thuc phan bit, ta xét cac truong hop sau:

THI. Phuong trinh (3) cénghiém kép < m = _?1

X=-2++2
x:—2—\/§

Thay m:_?l vao (4) taduge X*+4x+2=0<

=>m= —% la mot gia tri can tim.
TH2. Phuong trinh (4) c6 nghiém kép < 4—(1-2m)=0< m= —g
Thay mz—g vao (3) taduge x*-2=0< X =42

=>m= —% la mot gia tri can tim.

TH3.Phuong trinh (3) va phuong trinh (4) mdi phuong trinh ¢é hai nghiém phan biét trong dé
¢6 mot nghiém chung

Goi a la nghiém chung. Khi d6 ta c6

a’+2m+1=0 (*)

a’+4a+1-2m=0

= a=m thé vao (*) ta dugc m=-1

Thay m=-1 vao (3) tadugec x* =1< x=+1

x=-1
Thay m=-1 vao (4) ta dugc X2+4X+3=0c>{ 3
X=-
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Vay m=—1 1a mot gi tri can tim
Do d6 tong cac phan trcua S 12 (_71} + (_73] +(-1)=-3.
Cau 119.
Cho phuong trinh 4“X‘m‘.logﬁ (x2 - 2X +3) +2% Jog, (2]x—m|+2)=0 v&i m la tham sb.
2

Tong tat ca cac gia tri ctia tham s m dé phwong trinh d4 cho c6 ba nghiém phan biét 1a
A. 4. B. 1. C. 2. D. 3.

Loi giai
Chen D
Phuong trinh d& cho tuong duong véi phuong trinh
2% Jog, (X* - 2x+3) -2 log, (2|x—m[+2) =
e 2% jog
o X log, (x* —2x+3)=2 2% Jog, (2|x ~m[+2).
(t

Xéthamso f (t)=2"log,t véi t>2.Do t>2 suy ra log,t>1.

(x*—2x+3)=2""log, (2|x-m|+2)
2

1
f(t)=2"°——+2"%In2.log.t > 0.
) tIn2 9

Do d6 ham f(t) dong bién trén [240) ma f(x*—2x+3)=f(2x—m[+2) suy ra

—x? 1
X =2x+3=2]x-m+2 < [x—-m="-x+Z < (*).
2 2 x> 1
m=-—+=
2 2
o~ ANy, \ X -—Xz 1= X2 1. . N a1 A ~
V& do thi cic ham s6 y = + 2X—§ va 'y :?+§ trén cung mot h¢ truc toa do.
|
1y
4 .I‘-" 1
y=5+5
3
2
\ //
£Xr
a0 -2 3 0 i 2 3 4 5
A
P _ _‘,,.‘.!__.) _l
Yy 2 2 2
-3

2
X L. RN L , L. . 12 L2 ., X g e g z X 1
Do thi hai ham s6 tiép xtic voi nhau tai diém (l; 1) . Piém cuc tri ciia d6 thiham sé y = 5 + >

N 1 L2 ., A PN z —X2 1. 3
la O;E , diém cuec tri cua do thi ham so y=7+2x—§ la 2;5 .
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Dya vao dé thi, d¢ (*) c6 ba nghiém phén biét thi m e {%1%}

A A 5 ’ e : A 5 ~ \ 1
Tong tat ca cac gia tri cua tham s0 m thoa man la §+1+§ =3.

Cau 120. C6 bao nhiéu gia tri thuc ctia tham s6 a dé phuong trinh

47 llog , (x* = 2x+3)+27*log, (2|x—a|+2)=0 c6 3 nghiém thyc phan bi¢t?
2

A. 0.

Chon D

PT dé& cho tuong duong véi
2 I 2_2x+3)=
Sl og, (X* —2x+3)=

& 277 og, (X* - 2x+3) =2

Xét ham s6 f (t)=2'log,t,vt>2; Taco: f'(t)= 2tlnt+ﬂ2

ddng bién trén

2
T (1) suyra f(x*—2x+3)=
< x*-2x+1=2|x-a| (*)
X’ —2x+1=2(x-a)
, =N
X' —2x+1=-2(x-a)

22\x al

© 277 log, (x* —2x+3) =2
(

;+00) .

log

Loi gidi

1
22

%Xlog2 (2|x—a]+2)
#“log, (2|x—a]+2)
a2 o, (2|x-a+2)(1)

(x2 2x+3)

D. 3.

+2L_2xlogz_1 (2[x—al+2)=0.

t

5> 0.Vt=2= Ham so f(t)

(2|x—a|+2)<:>x2—2x+3=2|x—a|+2

x* —4x+2a+1=0(2)
x? =2a-1(3)

Phuong trinh (*) ¢6 3 nghiém phén biét néu xdy ra mot trong cac trudng hop sau:
* TH1: (2) c6 hai nghiém phan biét va (3) c6 nghiém kép khac hai nghiém cta (2):

Ay =0

Ay>0 (3-2a>0
= <
2a-1=0

* TH2: (3) ¢ hai nghiém phan biét va (2) cé nghiém kép khac hai nghiém cua (3):

3)

Ay =0" (3-2a=0
= =
A'y>0 7 [2a-1>0

a<>
2 a1
1 2
a=—
2
.3
2 a3
1 2
a>—
2

* TH3: (2) va (3) déu c6 hai nghiém phén biét, trong d6 c6 mot nghiém chung:

Diéu ndy xay ra khi hé {

x> —4x+2a+1=0
x?=2a-1

X=a
&
a=1

x?—4x+2a+1=0
x*=2a-1

o

TKhi a=1 taco: (2) trd thanh x2—4x+3:0<:{

x=1
a=1

¢ nghiém
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Céu 121.

x=1
x=-1
Khi d6: PT da cho cé 3 nghiém.

1.3
Viay ae<{—=;1.—;.
ay 6{2 2}

BO SUNG CACH 2:
Xét phuong trinh x> —2x+1= 2|x—a| (*)

3) tro thanh X =1<
3 {

V& dd thi ham s6 y = x* —=2x+1(1) ;y =2|x—al(2) trén cling mét hé truc toa d¢ ta duoc:

Yy (1)

nh,nh b'ntr icfia (2) tiOpxocvii(1)
Nhén xét (*) ¢6 3 nghiém phén biét <> | nh,nhb*nphficiia (2)tiOpxdcvii(1)
(1) Vu(2)c'1'ng tring cuc trb t'il
X2 —2X+1= 2(a - X)cﬁnghi@mkDp
S X =2x+1= 2(X - a)oﬁnghi@kapc> a=
a=1

Vay c6 3 giatri cia a thoéa man bai toan.
Cho phuong trinh

? log ! =0

e Hme"—sz +1‘+2
Goi S latap hop tat ca cac gia tri m nguyén dé phuong trinh d4 cho c6 s6 nghiém thudc doan
[6;8]. Tinh tong binh phuong tat ca cc phan tir cuatap S .

3‘—3x2+1‘—

2m3‘3m2+1-|0981(HX3‘_3X2 +1‘+2)+2x

A. 20. B. 28. C.14. D. 10.
Loi giai

Chon A

Taco 2_Hm3‘_3mz+l‘.log81 (Hxﬂ —3x? +1‘ + 2) + Z_HXS‘_SXW_Z.Iog3 Hms‘ _3;2 +1‘ > =0
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ST&BS: Th.S Pang Viét bong Trwong THPT Nho Quan A Phwong phap ham dic trung

3‘—3x2+1‘+ 3‘—3m2+q+

oo ’log, (Hxﬂ - 3% +l‘ + 2) _ol ’ log, (Hme" —3m? +1‘ + 2) :
Xéthamso f (t)=2'logt voi t>2; Taco f'(t)=2'In2.log,t+ 2t.% >0vt>2.

Suy rahamso f (t) dong bién trén (2;+o0).

Do d6 phuong trinh tuong duong véi Hms‘—3m2 +1= HX""—3X2 + 1‘(1) :

V& dd thi ham s§ g(x) =x* =3x" +1 tir d6 suy ra dd thi |g ()] va d6 thi cita |g (|x|)| nhu hinh

Tir dd thi suy ra (1) ¢6 6,7,8 nghiém <:>0<‘g(|m|)‘<3.

T d6 thi suy ra cac gia tri nguyén cua m la -3, -1, 0, 1, 3.
Vay §=20.
1. ’

1054

o : G

Tur d6 thi, ta c: 10 < log, b <11 2 <b < 24
Vay ¢6 1023 s6 nguyén duong b thoa man.
Cau 122. C6 bao nhiéu s6 nguyén a (a>3) sao cho ton tai sb thuc x théa man

(a0 + 3)Iogz°ﬂa =x-3?

A. 2019. B. 2018. C. 2020. D. 2003.
Loi giai
PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 129

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID TikTok: dongpay




ST&BS: Th.S Dang Viét Pong Trwong THPT Nho Quan A Phwong phdp ham dac trung

Chon B
bK c6 nghiém la x > 3.

Taco: (a9 + 3)Iogz°ﬂa =x-3 & (x9= 13)
Xéthamsb f(t)=t"9==%+t trén (0;+)
f'(t)=t"%="" log,,, a+1>0Vt>0va a>3=>Hamsd f(t) ddng bién trén (0;+ )

Dodé (1) < f (x'°92°21"" +3): f(x) < X9 +3=x < X9 = x-3

1092021 @

+(X|092021a +3) — X|°92021a +X (1)

logypma _ _
A |092021 X = Iogzozl (X_?’) S Iogzozl alogzozl X= |092021(X—3)

109,05, (X—3)
021
< log,,, a= |

005001 X

Iogzozl (X T 3)
|092021 X

Ma 10g,0,, (X —3) < 100,05, X VX >3 V& 10g,,, X > 0¥x >3 nén <1vx>3

_ Iogzozl (X _3)

Lai co: Ham s g(x)=—22"—"/ lién tyc trén (3;+)
IOQZOle
va XILrEOg(x):l; )!I_)r? g(x)=-o
Do d6 tap gia tri cua ham sé g (x) :w 13 (—o031)
IogZOZlX

Khi d6 phuong trinh dé cho c6 nghi¢m thi log,,; a <1 < a <2021
Lai c6 a nguyénva a>3 nén ae {3;4;...;2020} .
Vay ¢ 2018 sb nguyén a (a=>3) thoéa man yéu cau bai toan.
Cau 123.C6 bao nhiéu so nguyén a(a>2) sao. cho ton tai s6 thuc X théa mén

m(alogx4 +4alogx2 +4):M?

loga
A 2. B. 3. C. 1. D. 9.
Loi giai
Chon A
Ta co:
. 2 In(x-2 In(x-2
In(alogx + 4799 +4): ( )<:>|n(a4logx+4azlogx+4)= ( )
loga loga
In(x—2
<:>2In(a2'°gx+2):—( )
loga
log(t—-2
Déta2'°gx+2=t:>Ioga.2|ogx:log(t—2):>Ioga:L
2log x
= IntIn(t-2)=Inx.In(x-2)
Xétham f(u)=Inu.In(u-2)
In(u-2
= f'(u)= ( )+Inu >0
u u-—2
Do t-2=a%">2%9 51
SU=x=>a"=x-2ox-x"?=2= x> x*9 < 2loga<1.
c>|oga<%c>a<\/1_0:>ae{2;3}
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Cau 124. C6 bao nhiéu s6 nguyén a (&> 2) sao cho ton tai s6 thuc x thoa man: (a'** + 2)'0ga =x—-2

?

A. 8. B. 9. C. 1 D. V0 so.
Loi giai

Chon A

loga

+ Xét phuong trinh (2" + Z)IOQa =x-2 < (X +2)" =x-2.

- loga \
* Vi (X% +2)" >0 nénsuyra x>2.

* Taco: (x° +2)Ioga =Xx-2 (X" +2)Ioga +(X*9% +2) = X 4 x.

e Xétham s f(t)=t""+t c6 f'(t)=logat™**+1>0, vt>2.Dodé f(t) laham so
dong bién trén (2;+o0).

o Ma f(X*°+2)=f(x) =>x"+2=x=>x"" =x-2,

¢ Truong hop 1: loga>1 < a>10.

AY

y — Xloga

<V

0 1 2

D& thay hai d6 thi caa hai ham sé y = x'* va y =x—2 khong c6 diém chung, vay a>10
khong thoa man yéu cau bai toan.
¢ Truong hop 1: loga<l < a<10.

loga

D& thay phwong trinh X% = x—2 lubn c6 nghiém duy nhét.

AY
T’i y = Xloga
I g
0 1 2 X

* Vay ae{2;3;...;9} = c68giatricua a théa man.
Cau125.C6 bao nhieu s6 tw nhién a sao cho ton tai s6 thuc X thoa

3 . 3log(x+1

20217 (x*+2020) = 2™ 42020

A.9. B. 8. C.5. D. 12
Loi giai
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3__3log(x+1) _ a3|og(x+l) + 2020

Xét phuong trinh; 2021* 2
pavong X + 2020

o X -a®u = IogZOZl(a3'°g(X+l) + 2020) 10 100 (X° + 2020)

, didu kien: x> -1,

& X +10g,4,, (X* +2020) = 2" + log, (a3'°g(x+1) + 2020) (*)
Xétham sé f (t) =t° + 10, (t° +2020), trén (0;+0)

3t?

ft)=3t+
® (t3 +2020)|n 2021

>0,Vt>0 nénhamso f(t) dong bién trén (0;+o)

Do d6 (*) trothanh: x=a""™ & x = (x+1)*" < log x = loga.log(x +1)

SN Iogazloi<1,vX >-1nén a<10=ae{1234,5,6,7,8,9}
log(x+1)
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