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DANG 11 Bai toan tim cap so nguyén théa man

Caul. C6 bao nhibu cip s6 nguyén (x; y) thoa man 1<y<10 va

Z(H)Z.log2 (x2 —2x+ 3) =4'log, (Zy + 2) ?
A 9. B. 3. C.6. D. 4.
Cau?2. C6 bao nhiéu cdp s6 nguyén duong (x; y) théa man 1<x<10° wva

log(10x* —20x+20) =10 +y* —x* +2x—1.

A 4. B. 2. C. 3. D. 1.
Cau3. Goi S latap hop cac diém M(x;y) , Vo1 x;y lacac s6 nguyén thoa man
3<x<2020 .
3 . Hoi1 c¢6 bao nhiéu tam gidc ¢6 3 dinh la 3 di€ém thudc S ?
log, (x—=2)+2x=y+4(2"" +1)

A. 165. B. 120. C. 220. D. 55.

Caud4. C6 bao nhiéu ciap sb nguyén (x;y) thoa min -20<x<20,-20<y<20 va
2% 4 3x+12=2""+3y?

A 41. B. 40. C. 37. D. 32.

Cau5. Co bao nhiéu cip sd nguyén (x;y) théa man 1< x <2020 va log, (2x)+ 5x=10.2" +y+27?
A. 31. B. 11. C. 2020. D. 21.

Cau 6. Co bao nhiéu cip s6 nguyén (x;y) théa man 1<x <100 va logw =x-y*+2y?
A. 19. B. 17. C. 20. D. 18.

Cau7. Ségidtri x nguyén thoa man log(y—1)—x° +log,(y-1) =3x va 2<y <17 la:
A. 0. B. 4. C.6. D. 8.
Cau8. Chocacséd x,y,a thoamadn 1<x<2048,y>1,aeN va
¥ +xy+log, (x+y-1)" =x(2° +a)-y+2"+a+1. Co bao nhiéu gia tri cia a <100 dé luon
cO 2048 cap s6 nguyén (x;y)?
A. 11. B. 10. C. 89. D. 90.

x+1

St SN S L
1} Y

A. 10. B. 8. C.5. D. 6.
Cau 10. Cho céc sd x, y, a thbamdn 1<x<8, y>1,aeN va

Cau 9. C6 bao nhiéu cip s6 nguyén (x;y) thoamén 1<y <2018 va logs[

log, (2“ +y+1)+2“ +y+1=x+2" (*). C6 bao nhiéu gia tri cua a<[0;100] dé khong ton tai
cap sb nguyén (x;y) thoa (*)?
A 0. B. 8. C. 1. D. 93.
Cau 11. C6 bao nhiéu cip s nguyén (x;y) thoa man 2x+y >0,-20<x <20 va
logz(x+2y)+2x2 +2y° +5xy —2x—y =07
A 9. B. 6. C. 10. D. 11.
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Céau 12.

Céu 13.

Céau 14.

Céu 15.

Céau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Céau 21.

Cau 22.

X

Goi (x;y) 1a cap s6 nguyén duong théoa man 1<y <2020 va log{4 +1j =y*-2y+1-16*,

Goi y_. va y__ lan lugt 1 nghiém &ng véi gid tri nhé nhat va gia tri 16n nhat cta y . Tinh gia
ticvaT=y_, +vy__ .

A. T=103. B. T=3010. C. T=1030. D. T =301.
C6 bao nhiéu cap s6 nguyén (x;y) théa man 4% +2x=y+log,y va 1<y <1024?
A. 5. B. 6. C. 1024. D. 1023.

Cho a, b 13 hai 56 thyc duong thoa mén log, [2”—+:J — 2+3b—4. Tim gi4 trj nhé nht ciia bidu
a—+
thiee T =a’ +3b*
A2 B. 1. c.2. D. 2.
4 2 4

Cho tap hop X 1a tap hop cac diém M (x; y) vé1 x;y lacac s6 nguyén thoa mén
3<x<2020 va log, (x—2)+2x = y+4(2y’1 +1). Hoi c6 bao nhiéu tam gidc c6 ca ba dinh la

cac diém thudc tap X ?

A. 120. B. 165. C. 220. D. 55.
C6 bao nhiéu cip sd nguyén (x; y) théa man 0<x <2020 va log,(25x +25)+x =2y +5"
A. 20109. B. 3. C. 2020. D. 4.

Cho x,y la cac sb thyc thoa man Jlog, x +x = y+2" va 0<x<2020. Sb cc gia tri nguyén
duong cua y la
A. 4. B. 3. C. 10. D. 9.
C6 bao nhiéu cip cic s6  nguyén (x;y) voi  y<8 théa man
logz(x2 —6x+9)—log2y+x2 +8=6x+2y"?
A 6. B. 4. C. 2. D. 1.

19° 3617
x*+2x+2021  4y* —4y+2020

C6 bao nhiéu cgp s6 nguyén (x;y) thod man 20 < x <2020 va

?
A. 1009. B. 1000. C. 2000. D. 2001.
C6 bao nhiéu cip sé(x;y),x eZ théamin 1<y <e’ va eV 21 = w
In"y+1
A 1. B. 2. C. 16. D. 15.
C6 bao nhiéu cap sd nguyén (x;y) théa man 3 < x <2020va log, (x —2) +2x=y +4:(2y’1 + 1) ?
A. 11. B. 2020. C. 10. D. 2019.

Cho x,y la céc s6 nguyén duong théa x <10 va 2x+log, (x—3) =5+y+2Y. Tim gia tri 16n
nhat cia biéu thirc T =x+y .
A. 6. B. 8. C. 10. D. 12.
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BANG DAP AN
1.D 2.D 3.A 4.C 5.B 6.D 7.D 8.D 9.D 10.D

11.C | 12C | 13.B | 14.D | 15B | 16.B | 17B | 18.C | 19.B | 20.D
21.A | 22.C

HUONG DAN GIAI CHI TIET

Caul. ChonD
Taco 27 log, (x* ~2x+3) = 4"log, (2 +2)

=N Z(X’l)z.logz [(x - 1)2 + 2} =2"log, (2y+2) (1).

Xétham s f(t)=2"log,(t+2), t=0.

t

N ! _nt
Vi f(t)=2 .1n2.10g2(t+2)+—(t+2)1n2

>0, Vt>0 nén ham $b f(t) dé)ng bién trén [0;+oo) )

Khi do (1) f| (x=1)" | = f(2y) & (x-1)" =2y.

1+\/E£x£1+\/%
1-V20<x<1-2

Mit khac x € Z = x € {-3;-2;-1;3;4;5}. Vi x—1 phai chin nén x I¢.

Ma 1£y£10:>2£(x—1)2320:>[

Vay ¢6 4 cap sd nguyén (x;y) thoa dé bai.
Cau2. ChonD
Diéu kién: 10x* —20x +20 >0, luén ding Vx e R.

Taco log(l()x2 —20x+20) 10" +y> —x?+2x—1
& (¥ =2x+1)+log| 10(x* ~2x+2) | =10 +y* & (x* ~2x+2) +log(+* ~2x+2) =10" +

log(x2 —2x+2)

<10 +log(x* —2x+2)=10" +y* (1). Xétham s6 f(t)=10"+¢ trén R.
Tacd f'(t)=10"In10+1>0, VteR.Dodé f(t) dong bién trén R.

Khi d6 (1) < f|log(x* ~2x+2) | = f(y*) < log(x* —2x+2) =y

e x?-20+2=10" o (x-1) +1=10"".

Vi 1<x<10° nén 1<(x~1)" +1=10" <(10°~1) +1=0<y? Slog[(106—1)z+1]
ViyeZ' nénye{1;2;3}.

x =-2 (ktm)

Voiy=1=x"-2x+2=10 x> -2x-8=0 <
x =4 (tm)

Véoi y=2 = x* -2x+2=10* < x* =2x-9998 =0 (khong cd x nguyén nao thoa man).
Vi y=3 = x* —2x+2=10" = x* =2x-999999998 = 0 (khdng cd x nguyén nao théa man).

Vay c6 mdt cdp nguyén duong (x; y) = (4;1) thoa man yéu ciu bai toan.

3 | Facebook tac gid: Phan Nhét Linh



MG vd Logarit

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Chon A
Taco log, (2x—4)+2x—4=y+1+2"".

Dit log, (2x—4)=t = 2x-4=2" khido taco t+2' =(y+1)+2"" (1).

Ham y = f(t) —t+2' dong bién trén R nén

(1) @t=y+1:>y=log2(2x—4)—1<:>y=10g2(x—2).

Ham s y =log, (x —2) dong bién trén (2;+oo).

Suy ra vdi 3<x <2020 = 0<y<log,2018 =c0 11 sd nguyén y thod man hay 11 diém M .
Do cic diém nay ndm trén dudng cong y = log, (x - 2) nén khong c¢6 3 diém nao thang hang.

Vay s6 tam giac nhan 3 trong 11 diém nay lam dinh 1a C} =165.

1:

Chon C
Taco: 27 +3x+12=2""+3y < 27 +3(x+5)=2""+3(y+1).

Xéthamso f(t)=2"+3¢t, f(t)=2'+3t dongbién trén R.

Suyra x+5=y+leoy=x+4.

Két hop v6i diéu kién —20 < x <20; 20 <y <20 suy ra x nguyén thudc [ -20; 16 | thoa dé,
Vay ¢6 37 cap sd nguyén (x;y) thoa dé.

Chon B
Taco: log, (2x)+5x=10.2" +y+2 < log, x +5x+1=1log, 2" +5.2"" +1.

Xétham s6 f(t)=log,t+5t+1, f(t) dong bién trén (0;+o). Suy ra x =2"".
Tir 1<x <2020 suy ra 1<2"" SZOZO@%SZy <1010 < -1<y <log,1010~9,98.

C6 11 gia tri nguyén ciia y théa dé. Vay c6 11 cip sd nguyén (x ;y) thoa dé.
Chon D
Véi 1<x <100, ta co:

10y* —20y

=x-y’ +2y<:>log(x—1)+x—1=log(y2—2y)+y2—2y 1)
x—1

log

Xétham sd f(u)=logu+u,tacd f'(u)=

1 +1>0, Vu>0
uln10

= f(u) dong bién trén (0;+00) nén (1)<:>x—1=y2—2y<:>x=(y—1)2.

9<y<0

1<x<100 =1<(y-1) <100 = 1<[y-1<10 .
2<y<11
Vi yeZ nénco 18 giatricua y vacling c6 18 gia tri cia x .

Chon D
Véi 2<y<17 tacod

log}(y—1)-x>+log, (y—1)3 =3x < log)(y—1)+3log, (y—1)=x"+3x (1).
Xeéthamso f(t)=#>+3t co f'(t)=3+3>0VteR.
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Suy raham so f(t)=¢>+3t luon dong bién trén R .
Khi d6 (1) < log, (y-1)=x < y=x"+1.
Do 2<y<17 =2<x*+1<17 < 1<x*<16.
Vi x nhén cac gia tri nguyén nén c6 8 gia tri can tim la S = {+1;+2;+3;+4} .
Vay c6 8 gia tri nguyén cua x can tim.

Cau8. ChonD
Tac6: x* +xy +log, (x+y—1)" =x(2“ +a)—y+2” +a+1(1)
<:>(x+1)(x+y—1)+(x+1)log2(x+y—1):(x+1)(2”+a)
o lmle) +log, (x+y—1)=2"+a (do x+1>2, Vx21) (*¥).
Xéthamsd f(t)=2"+t(t=0),
Vi f/(t)=2"In2+1>0,Vt>0 nénham so f(t) dong bién trén [ 0;+c0).
(*)elog, (x+y-1)=aex+y-1=2" < x=2"—y+1.
Ma 1<x<2048 nénsuyra: 1<2"—y+1<2048 < 2° -2047 <y <2°.
Do y>1, mdi gia trj cia y c6 mot gia tri cia x VA | 2" ~2047;2" | ¢6 2048 6 nguyén nén dé
cO 2048 cdp 6 nguyén (x;y) thoa man (1) thi 2 —2047 > 1< a>11.
Ma 2<100, 2 N nén ae{11;12;..;100}.

Vay c6 90 gia tri cuia a thoa man yéu cau bai toan.
Cau9. ChonD
1<y <2018
biéu kién {31 _1 =x>-1.
>0

y+1

3x+1 -1
y+1

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

Xétham s6 f(t)=1log,t+t trén khoang (0;+).

Taco log, j=y+2—3"+1 <:>log5(3x+1 —1)—log5(y+1)=y+1+1—3"+1

Ta c6 f’(t)zﬁﬂﬂ) Vi moi te(0;+0) nén ham sé f(t)=log, t+t dong bién trén

khoang (0;+c0). Tir (1) taco f(3' ~1)=f(y+1) = 3" ~1=y+1 < y=3""-2.
Vi 1<y <2018 & 1<3"-2<2018 < 3< 3" <2020 < 1< x+1<log,2020
< 0<x<log,2020-1.
Vi x nguyén nén x €{0;1;2;3;4;5}. Vay c6 6 cip (x;y) thoa bai toan.
Cau 10. ChonD
Cé (*)@y+2“+1+log2(y+2“+1):2X+log2(2x).

et P A - 1
Xét ham so f(x)=x+log2x co f(x)=1+m>O,Vx>0.
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Cau 11.

Cau 12.

Cau 13.

Do d6 ham s§ f(x) dong bién trén (0;+00). Khi do f(2"+y+1)=f(27) 2" +y+1=2",
Talaico 1<x<8=1<2"+y+1<256 = -2"<y<255-2°.

Vé&i mdi gid tri nguyén y >1 ta c6 duy nhit mot gia tri nguyén x .

Do d6 ycbt < —2° <y <255-2° khong chtra gid tri nguyén y >1.

Hay 255-2" <1< a>8. Viy c6 93 gia tri nguyén cia a €[ 0;100 | thoa ycbt.

Chon C

bicu kién: x+2y >0. Do: 2x+y >0 nén ta co:

log, (x +2y)+2x* +2y* +5xy —2x -y =0

(2x + y)(x + 2y)

+2x* + 297 +5xy —2x—y =0
2x+y Y Y Y

< log,

< log, (29(2 +2y° + Sxy) ~log, (2x + y)+ 2x* +2y* +5xy—2x-y =0
< log, (sz +2y° + Sxy) +2x% +2y% +5xy =log, (2x+y )+ 2x+y (1)
Xét ham sé: f(t) =log,t+t, ta CcO: f’(t) = $+1 >0,Vte (0 ; +oo) nén ham s f(t) dong

bién trén (0; + ). Do do: (1)<:>f(2x2+2y2+5xy)=f(2x+y)<:>2x2+2y2+5xy=2x+y
N A 2
< (2x+y)(x+2y-1)=0 < x=1-2y Vi 2x+y >0 nén y<3 (2).

-19 21
Do 20<x<20 suyra —<y<—, (3).
yra——<y<=—, (3)

Tu (2),(3) va yeZ nén ye{—9;—8;...; 0} . Vay ¢6 10 cip sd nguyén (x;y).
Chon C

pe

Taco: log, (4 +1

J=y2—2y+1—16x<:>log3(4"+1)—log3y=(y—1)2—16x
<:>10g3(4x+1)+(4x)2=10g3y+(y—1)2 (*).Pat t=4"+14"=t-1 (t>1).
(*)c:>log31_‘+(t—1)2:10g3y+(y—1)2 (**)

bat: f(u)=10g3u+(u—1)2 (u>1).Tacc’>: f’(u)=

+2.(u—1)>0 khi u>1.
u.ln3

Suy raham sb y = f(u) dong bién trén (1;+o0).

Khido: (**) e t=y <4 +1=y.

Vi 1<y <2020,néntaco 1<4"+1<2020 < 0<4" <2019 < x <log, 2019 ~ 5,49
VixeZ' =x={1;2;34;5) :,»{i: 1:{?22?025

Vay T=Y, +Y
Chon B

 =5+1025=1030.

m

Vi diéu kién y >0, taco 4¥ +2x=y+log,y < 22X oy = ZIOgZy +log,y ().

Xéthamsd f(t)=2!+t, teR.
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Céau 14.

Cau 15.

Cau 16.

Cau 17.

Tathdy f'(t)=2/In2+1>0,vte R= f(t)=2" ++ luon déng bién trén R.

Khi do6 (*) <:>f(2x):f(log2y)®2x:10g2y<:>y:4".

Vi1<y<1024 nén 1<4" <1024 < 0<x<5.

Vy ¢6 6 cdp sO nguyén théa man 1a (0;1), (1;4), (2;16), (3;64), (4;256), (5;1024).
Chon D

2a+5 2a+5
1 =a+3bh-4 <1 =(3a+3b)—(2a+5
og{ a+bj 4 Og3(3a+3bj ( 4 ) ( ¢ )

< log, (2a+5)+(2a+5)=log, (3a+3b)+(3a+3b) (1)

Xét ham s6 f(x)=log,x+x ¢ f'(x)= +1>0,Vx>0 nén ham s6 f(x)=log,x+x

xIn3
ddng bién trén khoang (0;+oo) . Do do
(1)< f(2a+5)=f(3a+3b) < 2a+5=3a+3b <> a=5-3b thay vao T, ta duoc:

T=a*+30° =(5-3b) +3b° =120 —30b+252§.

Vay gia tri nho nhat cua biéu thiae T 12 2745 . Pang thirc xay ra khi va chi khi b =Z Va a=

| o1

Chon B

Taco: log, (x—2)+2x= y+4:(2~'H +1)

o log, (x-2)+2x—4=y+2"" < log, (2x—4)+2x -4 =y +1+2""(*).

Dit log, (2x—4) =t = 2x-4=2" khido taco (*) = t+2' =(y+1)+2"" (1).

Ham y = f(t)=t+2'dong bién trén Rnén (1) < t=y+1=y=log,(2x—4)-1.

Véi 3<x <2020 = 1<t<log,4036 = 1<1+y <log,4036 Ma y € Z =y &{0; 1;..;10} vay co
11 sd nguyén y hay 11 diém M .

Do cac diém nay nam trén dudng cong y=log, (2x—4)—1 nén khong c6 3 diém nao thing
hang.

Vay s6 tam giac nhan 3 trong 11 diém nay lam dinh la C’ =165.

Chon B
bit t=log (25x+25)(2 <t <2 +log, 2021) < 25x+25=5" <> x =57 -2.

Theo bai ra: log,(25x+25)+x =2y +5" < (t—2)+52 =2y +5% (*)
Ham f(u)=u+5" dong biénnén (*) & t-2=2y <t =2y+2.
Ma 2StS2+10g52021:>2£2y+2£2+log52021<:>0SyS%10g52021

Mit khac y e Z=y {0;1;2}. Vay c6 3 cip sb nguyén (x; y) thoa dé bai.

Chon B
bicu kién: x>1.Vi x>1 va y duong nén ta co:

Jlog, x +x=y+2" & flog, x +2° =y 42" & flog, x +2%7 = [y +27 (*)-

Xéthamsé: f(t)=t +2',t20.
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Céu 18.

Cau 19.

Cau 20.

Ta co: f'(t)—i+2f In2>0,vt>0. Nén £(¢) dong bién trén (0;+00).

o
Do d6: (*) < f(log,x) = f(yz) < log, x=v".

Vi 1<x <2020 nén 0<log, x <log,2020 < 0 < y* <log, 2020 . Suy ra: 0 < y <,flog, 2020
Vay co 3 gia tri nguyén duong cia y thdéa man yéu ciu bai toan 1a {1; 2;3} .

Chon C

Diéu kién: x = 3;y>0. Ta co: logz(x2 —6x+9)—10g2y+x2 +8=6x+2y

< log, (x2 —6x+9)+x2 —6x+9=log, (2y)+2y (*)

Xétham s6 f(t)=log,t+t c0 f'(t)=$+1>0, Vt>0 nén 1a ham s6 f(t) dong bién trén
n

(O;+oo).
Nén PT (*) < f(u)=f(v) voi u=x"—6x+9v=2y < u=v<x’-6x+9=2y.
Khido y<8=x"-6x+9<16 = x*—6x-7<0< -1<x<7

Vé6i x e Z,x # 3= x €{0;1;2;4;5;6}

Véi x=0:>y=§ (Khdng tm) Véix=1=y =2 (Thoa man)

. 1 A . 1 A
Vcnx=2:>y=E (Khong tm) Véi x=4:>y=E (Khoéng tm)
Vé6i x =5= y =2 (Théa man) Vi x=6:>y=% (Khong tm)
Vay co 2 cap (x;y) théa man x,y la nhiing s nguyén va y<8.
Chon B

. 1977 361" 1977 1977

Ta co: =

X +20+2021 4y —12y+2026  (x42) 42017 (3-2y) +2017

- 193—2y _ 19x+2
(x+2) +2017 (3-2y) +2017

& 1972 (x+2) #2017 | =192 (3-2y)" +2017 |

Xétham sb: f(¢)=19"(¢* +2017) v6i £20 c6 f'(¢)=2t19'+19"In19.(£* +2017) > 0; V¢ >0
Suy ra f(t) 1a ham dong bién trén [0;+oo)
Matkhac f(x+2)=f(3-2y)=x+2=3-2y < x=1-2y.

Taco 20 < x <2020 :>20£—2y+1£2020<:>_2219Sy_%.

Do yeZ nén ye {—1009;—1008;...;—10} , voi mdi gia tri y chotal gia tri x thoa dé.

Vay ¢6 1000 cip sb6 nguyén (x ;y) thoa yéu cau bai toan.

Chon D

2
Xét phuong trinh: e™ V™° 2¥71 = X +2x+2 1) taco:
p g

In*y+1
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) ) 2 lnzy 2 ) 5
In? y—x?-2x-1 _ X t2x+2 e = (x+21) +1 PN eln y(lnz y+1) — ((x+1)2 +1)e(x+l) (2)
In"y+1 e+l In"y+1

(1) e

Xéthamso: f(t)=e'(t+1), t €[0;+),taco: f'(t)=e'(t+1)+e' =e'(t+2)>0,Vt [0;+0) nén
ham sd f(t) ddng bién trén [0;+x).

Iny=x+1
Do d6 tir (2) ta co: f(ln2 y)zf((x+1)2)<:>ln2y=(X+1)2 Q{lii:;l

Khilny=x+loy=e"".Do1<y<e nénl<e™ <e’ ©0<x+1<7 < -1<x<6.
Hon nlta x € Z nén xe{—1;0;1;2;3;4;5;6} (*).
Khi lny=-x-1<y=¢"".Dol<y<e nénl<e '<e¢’ ©0<-x-1<7 < -8<x<-1.
Hon nita x € 7 nén x e {-8;-7;-6;-5;,—4;-3;-2;-1} (**).
Ung véi mdi gid tri x cho ta mot gia tri y thoa de.
Vay tir (*) va (**) ¢ 15 cip sb (x;y),er thoa man.
Cau2l. ChenA
bicu kién: x> 2.
Taco log, (x—2)+2x=y+4(2"" +1) < log, (2x—4)+2x—4 =y +1+2""(*).
Xét ham sd f(t) =t+2' x4c dinh trén R c6 dao ham f’(t) =1+2'In2>0,Vt e R nén ham s
luén dong bién trén R .

y+1
2t o2 ia,

Khi do (*)@f(logz(Zx—él)):f(y+1)<:>log2(2x—4)=y+1 & x=
Vi 3<x<2020 < 3<2¥+2<2020 < 0<y<log,2018.
Do y nguyén nén y <{0;1;...;10} :(x;y)e{(2i+2;i)|0£i£10}

Vay ¢6 11 cap sé nguyén (x;y) thoa man.

Céu 22. ChonC
Tur gia thiét suy ra 3 <x<10. Pang thic 2x +log, (x—3) =5+y +2"

< (2x-6)+1+log,(x-3)=y+2" < (2x-6)+log, (2x-6) =y +2' (1)
Xétham so f(t)=t+2' codaoham f'(t)=1+2"In2>0, VteR.

Suy raham sb £(t) dong bién trén R

Do d6 (1) < f(log,(2x-6))= f(y) < y=log, (2x—6)<>2x—6=2" < x=2""+3.
Theo gia thiét x<10=2""+3<10=y <1+log,7 ~3,8.

Do y nguyén duongnéntacod y<3.

Khidé T=x+y=2""+3+y<2""+3+3=10.Vay maxT =10 khi y=3,x=7.
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