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

BAI TOAN TiM PIEU KIEN CUA x PE BAT PHUONG TRINH MU - LOGARIT

PUNG VOI y THOA MAN PIEU KIEN CHO TRUGC

PHUONG PHAP

4 Budéc 1 : Bién doi bat phwong trinh vé dang

f(a)< f(b)(f(a)> f(b):f(a)< f(b):f(a)> (b))

4+ Buéc2: Xétham so y = /(x), chirng minh ham s6 ludn dong bién, hoic luén nghich bién

+ Budc 3 : Do tinh chit dong bién hoic nghich bién ciia ham sb

+f(a)< f(b) < a<b néu ham s6 dong bién .

+f(a)< f(b) < a>b néu ham s6 nghich bién.

Cau 1.

C6 bao nhiéu bo (x; ) v6i x,y nguyén va 1<x,y <2020 thoa min

(xy+2x+4y+38)log, [2—y2js(2x+3y—xy—6)log2(2x+3lj?
y+

A. 2017. B. 4034. C.2. D. 2017x2020.
Loi giai
Chon B

3 ,veN" :1x,y<2020
+ Dicu kién { 2x+1 2y Y HY= .
>0 x>3,y>0

x—3 Y42

x,y€N":x, <2020 {

>0

BPT di cho c dang (x—3)(y-2)log, [i:+lj+(x+4)(y+2)log3[y—;inLl]SO ),
x-= y

Do y >0, y nguyén duong nén:

+ Xét y=1 thi thanh —(x—3)10g2(x+:+1j+3(x+4)10g3§S0, 10 rang BPT nay nghiém
x—
, e \ x+4 2
ding véimoi x >3 vi —(x-3)<0, log, —3+1 >log,(0+1)=0, 3(x+4)>0, log3§<0.
x_

Nhu vay truong hop ndy cho ta dung 2017 bd (x;y)=(x;1) v6i 4 <x<2020,xeN.
+ Xét y =2 thi thanh 4(x+ 4)10g3 1<0, BPT nay ciing ludn ding v4i moi x ma
4<x<2020,xeN.

Truong hop ndy cho ta 2017 cdp (x;y) nira.

+V6i y>2,x>3 thi ¥T(*)>0 nén khong xay ra.

Vay c6 ding 4034 bd s6 (x;) théa min yéu cau bai toan.

C6 bao nhiéu cdp s6 nguyén duong (x;y) théa man diéu kién x <2020 va
3(9"+2y) <x+logy (x+1) -2

A. 4. B.2. C. 3772. D. 3774.
Loi giai

Chon D

Taco 3(9" +2y)<x+log,(x+1) 2 3.9" +6y <x+3log, (x+1)-2

© 3732y +1) < (x+1)+3log; (x+1). ()
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Xéthamsd f(1)=3"+3t c6 f'(t)=3"In3+3>0, V¢.
Suy raham s6 f(t)=3'+3t dongbién trén R.
Do dé (*) < f(2y+1) < f(log, (x+1)) < 2y +1<log, (x+1) < 37" —1<x.
Vi x<2020 nén 37" —1<2020 < y slogﬂ#z 2,9.
Véi gia thiét y nguyén duong suy ra y € {1;2} .
Voi y=1c6 26 <x<2020 suy raco 1995 cap s6 (x;y) thoa man .
Véi y=2 c6 242 <x <2020 suy racd 1779 cip s6 (x;y) théa man .
Véy c6 tat c4 3774 cip s6 (x;y) thoa man de bai.
Cho céc s6 nguyén duong x, y khong Ién hon 4022 . Biét mdi gia tri ciia y ludn co it nhat
2021 gia tri ciia x théa man bat phuong trinh (32"“’ -3 ).logx y >3 —3* . Héi c6 bao nhiéu
giatricua y?
A. 2000. B. 2001. C. 2021. D. 2022.
Loi giai
Chon A
Do x, y nguyén duong nén PKXDP la x>2.
Taco: (37 =3").log, y>3"" -3" < (3" =37").log, y > 3" =37 (1)
+ Néu y =1: Khong thoa man.
3-3" S 3r-37

+Néu y>2: (1) &

(2).

Inx Iny
; 3t_37t
Xétham so f(7)= - trén [2;+00).
n
t3 +3")In3.In¢— (3" -3 'n2-3 3.1n4-3
()= (3 +3)n i ( )>2.3.1n223 ALY o B
t(Int) t(Int) t(Inr)

—Ham 6 f(¢) dong bién trén trén [2;+x).
Do do (2) & f(x)> f(y) e x>y =2<y<x-1<4021

y=2
= = 2<y<2001.
4021-y+12>2021

Vay c6 2000 gia tri nguyén ctia y théa man yéu cau bai toan.
C6 bao nhiéu s6 nguyén x dé khong c6 qua 25 gia tri nguyén ciia y théa man bat phuong

trinh log§x+log2x>\/y6+y4 +2\/y2+1 ?

A. 4215. B. 4214 . C. 8413. D. 8412.
Loi giai

Chon C

PKXb: x>1.

+Néu x=1:khong c6 gia tri y thoa man BPT da cho nén y =1 théa man.
+Néu x>2:

Ta c6: 10g2x+10g2x>\/y6+y4 +2\/y2+1 & log;x+log2x>(\/y2+1)3+\/y2+1 (1).

Xét ham s f(t)zt3 +1¢ trén [1;+oo).
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f'(t)=3t2+1>0‘v’te[l;+oo) = Ham s f(t) d6ng bién trén trén [1;+oo).
Do d6 (2) < f(logZx)>f(1/y2+1) S log, x>y’ +1 < —/log; x—1<y<.flog;x-1.

= yJlog? x—1<13 = log? x <170 = log, x <~/170 = x <2 = x <8413 = 1 < x <8413.
Vay c6 8413 gid tri nguyén ctia x théa méan yéu cau bai toan.
Cau 5. Co bao nhiéu gia tri nguyén cuia x dé bat phuong trinh
log3[2x2+2xy+y2—2(x+y)]£1+10g2(y2+2).log3(y2—2y+4) thoa man véi moi y e R?
A. 3. B. 1. C. 4. D. 2.
Loi giai
Chgn D
PK: 2x% +2xy+ )’ —2(x+y) >0;VyeR <y’ +2(x—1)y+2x2 -2x>0;VyeR
x>1
<:>A':(x—l)2—(2x2—2x)<0<:>x2>1<:>{ .
x<-1
DK cin: V6i y =0: Bét phuong trinh c6 dang: log, (2x” —2x) <1+log, 4
= log3(2x2—2x)£10g312 < 2x°-2x<12 & 2<x<3
= xe{-2;2;3}.
DK du:
+ Véi x =—-2: Bat phuong trinh c6 dang:
10g3(y2—6y+12)£1+10g2(y2+2).log3(y2—2y+4).
Do log,(y* -6y +12)<log,(3y* —6y+12)=1+log,(y* -2y +4)<
S1+10g2(y2+2).10g3(y2—2y+4)VyeR
nén bat phuong trinh théa man véi moi yeR.
= x =—2 thoa man.
+Voi x =2: Bit phuong trinh c¢6 dang:

log, (y2 +2y+4)S1+log2()/2+2).log3(y2 —2y+4).
Do log, (»* +2y+4)<log,(3y* —6y+12) =1+log, (" -2y +4) <
<l+log, (szr?_).log3(y2 —2y+4)VyeR
nén bit phwong trinh théa mén véi moi yeR.

= x =2 théa man.
+Véi x =3: Bét phuong trinh c6 dang:
log, (y2 +4y+12) <1+log, (y2 +2).log3 (y2 —2y+4).
Do y =1 khong thoa man bat phuong trinh nén x =3 khong thoa man.
Vay c6 2 gia tri nguyén ciia x thoa man yéu cau bai toan.
Cau6. Cho a,b la nhitmg s6 thyc duong théa man diéu kién 2a+b=2. C6 bao nhiéu sb nguyén x

Y
sao cho ton tai ye (1;?) dé 3 — 437 4 b9 9
A. 4. B. 2. C.7. D. 6.
Loi giai
Chon A

Tacd 2a+b=2=>b=2-2a.

y

3o = g3 4.0 29 &3 203 1 (1-a).9" &30 —a3 +a-1=0
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bat t=x-2y= f(t)=3"-a3 +a-1=0,eR.
f'(t)=a3"n3-a3m3=amn3.(3"-3)=0<=0.

Ta c6 bang bién thién:

Suy ra f(t)zO@szye(Z;?j.
Vay c6 4 sd nguyén x 1a xe {3;4;5;6}.
C6 bao nhiéu gia tri nguyén dwong ciia y sao cho ton tai sd thuc xe(7;+oo) thoa man:
log,, y= IOgy“’gmH (x—7)?
A. 10. B. 9. C. 8. D. 11.
Loi giai
log;

Ta co: log“y=logylogm+7(x—7)c>(y'°g“x +7) o x—7
bat y*e +7=1 (1>7)
Phuong trinh tro thanh: %" = x—7 < x =" +7.
t=y° 47 t=yut 47

ylo had ylo ¢ :
x=t"*"+7 x=y*+7

TH1: Xét thdy y=1 thi x=8 {thoa man}.
TH2: Xét y>1.

Ta c6 hé phuong trinh {

log); x log;; x

Suyra: t—x=y —ylE oy =yt y

Xét ham ddc trung [ (u)=y" " +u trén (0;+).

’ — log u lny 1
A T

Xét: y>1.Hamsd f (u) dong bién va lién tuc trén (O; +oo).

Do @6, f(x)zf(t)<:>x=t.

Vi thé, ta dua vé xét phuong trinh: x = y°8* +7 < x = x"8 +7 & x =7 = xa”
log,, (x—7
< log;, (x_7) =log,, (xlog”y)<:> log,, (x_7) =log,, x.log,, y & log, y = % *)
0g;, x

log,, (x—7)

<1; (x>7=log, x>0) suy ra:
log,, x

Nhén xét: log,, (x—7) <log,, x <

log,, y<l& y<l1l.
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;log x—;log (x-7)
o log, (x-7) , (x=7)ln11 """ xIn11 "
Xét h = "(x)=
¢tham so g(x) og._+ 6 g'(x) g x
: 1 1 N
g (x)=0@mlog”x—mlogn(x—7)=0<:>xlog”x:(x—7)log”(x—7) VO

nghiém nén g'(x)>0,Vx>7.

Tir bang bién thién cta g (x) ta thdy v6i 1< y <11 phuong trinh (*) luon c6 nghiém nén ta
duge y €{2,3,4...10} .
Két lugn: ye{1,2,3,4...10} . Vay c6 10 gia tri y thoa man.

Ciau 8. Co6 bao nhiéu s6 nguyén x sao cho ton tai y e (L;Zj thoa man 87 = (1+2xy).8"?

V2
A. 1. B. 0. C.2. D. 3.
Loi giai
Chon A

Phuong trinh da cho tuong duong véi PR I 2xy.
1 1 1
Suyral+2xy>0&x>— ma y>—=x>——.
y Xy 2y y 5 o

+Néu x=0 thay vao phuong trinh ban dau ta dwoc g =8 = y=1(viye (%;ZJ) (thoa
man).

+Néu x=1 thay vao phuong trinh ban diu ta duge 8" = (1+2y)8 < 8 =1+2y .

Khio sat ham s6 f(y)=8"~1-2y ta co

1
£1(7)=8"1n82y—2>81n8.2.—=—2>0, ¥y > =

72 B
L . 1 1

Do d6 ham s6 dong bién trén | —;2 |. Khi do > f| —
e () kmido 1 (0)> 5[

+) Néu x> 2, xét phuong trinh tuong duong la 2*” R 2xy .

j >0 (pt vo nghiém).

2
Khi d6 3y2+3xy—3y=3y2+3y(x—1)>3.(ij >1.

V2

Xétham g(¢)=2'—r-1.Khao sat ham s ta thdy g(¢)>0Ve>1.
Vivay 2" >1+1V¢>1. Ap dung bat dang thirc nay v6i ¢ =3y> +3xy—3y > 1.

taco 2770 532 4 3xp -3y +1.
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Cau 10.

Ma (3y2+3xy—3y+1)—(2xy+l)=3y2+xy—3y=3y2+y(x—3)23y2—y>0Vy>%.

Suy ra 2% Ry 2xy +1 nén phuong trinh ban dau vo nghiém.
Vay chi c6 x =0thoa man dé bai.
C6 bao nhiéu s6 nguyén duong y sao cho ing véi mdi gia tri ciia y, bat phwong trinh
(log,x+x—11)(y—log, x)>0 c6 nghiém nguyén x va c6 khong qua 10 so nguyén x thoa
man?
A. 0. B. L C.2. D. 3.
Loi giai
Chon B
Diéu kién x>0

()
(17)

{log3x+x—11<0

log, x >

Ta co (10g3x+x—11)(y—10g3x)>0 = B2V
{10g3x+x—11>0

log,x<y

bat f(x)=10g3x+x—11 :>f'(x)=

! +1>0 Vx>0
x.In3

Nén ham s6 f (x) dong bién trén (0;+). Mt khac f(9)=0. Khi dé ta co:

. log, x+x-11<0 0<x<9
+He(I): & a3

log, x>y
Hé (I)c6 nghiém nguyén va dong thoi c6 khong qua 10 s6 nguyén x thoa mén thi
3" <9< y<2.Ma y nguyén duong nén y=1.

log, x+x—11>0 - {x>9

+ Heé (I1): {10g ey
3

x<3
Hé (II ) c6 nghiém nguyén va dong thoi c6 khong quéa 10 sé nguyén x thoa man thi
9<3"<20=2<y<log,20~=2,7. Ma y nguyén duong nén khong c6 gia tri y théa man.
Viy c¢6 dung mot nguyén duong y théa man yéu cau bai toan.
C6 bao nhiéu s6 nguyén duong y dé bat phuong trinh(zx -x+ 2021)(2X - y) <0 c6ding 5
nghiém nguyén duong ctia x ?
A. 35. B. 32. C. 40. D. 45.
Loi giai
Chon B
Xétham so f(x)=2"—x+2021 véi x>1
f'(x)=2"In2-1>0(Vx21) . Ham sb dong bién trén [1;+oo).
Dodo Vx21= f(x)> f(1)=2022>0
Khi d6 bét phuong trinh: (2° - x +2021)(2" - ») <0
& 2'-y<0e 2" <y x<log,y (doy nguyén duong).
Dé bat phuong trinh ¢6 dung Snghiém nguyén dwong ctia x (xe{1;2;3:4;5})thi ta can
S<log,y<6<2°<y<2°<>32<y<64(yeZ’)
= ye {33;34;...;64}

Vay c¢6 32 giatri y thoa man yéu ciu bai toan.

Trang 6
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log, y x
Cau 11.  C6 bao nhiéu s6 nguyén y sao cho bat phuong trinh (Ej +4x > (éj +2log, y c6 nghiém

ding véi moi x> 3.

A. 64. B. 65. C. 63. D. 66.
Loi giai

Chgn C

bK: y>0.

1 log, y Y 1 log, y Y

(Ej +4x>(§j +210g2y @(gj —210g2y>(§j —4x.
1 log, y 1 2x

= 1= -2lo >l =] —2.2x.
@ Y @

t t
Xét ham s6: f(t)z[%] —2t:>f’(t)=[%j ln§—2<0 vteR.
= f () 1a ham s6 nghich bién trén R.

log, y 2x
= [%) —2log, y >(%) -32x ©log,y<2x < y<2¥ o y<4.

Bét phuong trinh da cho ¢6 nghiém véi moi x>3 < y<4’ < y<64.

= ye{l;2;..;63} .

Vay c6 63 sdnguyén y thoa man bai toan.
Cau 12. C6 bao nhiéu s6 nguyén x sao cho tng v&i mdi x c6 khong qua 728 sé nguyén y thoa min

log, (x2 + y) > log,(x+y)?

A. 59. B. 58. C. 116. D. 115.

Loi giai

Chgn C

Bét phuong trinh da cho tuong duong log,(x + y) —log, (x2 + y) <0(1)

Xétham sé f(y) = log,(x+ y)—log, (x2 + y).

Tap xac dinh D =(—x;+x0).

1 |
(x+»)In3 (x> +y)in4

V6imoi xeZ tacd x> >x nén f'(y)= >0, VxeD

= f(y) ddng bién trén khoang (—x;+w).

Do y 1a sb nguyén thudc (—x;+00) nén y=—-x+k,keZ".

Gia sit y =—x+k 13 nghiém cua bat phuong trinh (1) thi f(y)= f(-x+k)<0.

Ma —x+1<—-x+2<..<—x+k va f(y) dong bién trén khoang (—x;+o0), suy ra

f(=x+1)< f(~=x+2)<..< f(=x+k) <0, nén cic s6 nguyén —x+1, —x+2, ..., —x+k déu la
nghiém ciia (1), hay néi cach khic bat phuong trinh (1) s& ¢6 k s6 nguyén y théa min yéu cau
mg véi moi x.

D¢ c6 khong qué 728 s6 nguyén y thi f(-x+729) >0 < log, 729 —log, (¥ —x+729) >0

1-+/13469 cx< 1++/13469
2

2

S xP—-x-3367<0<

Ma x €Z nén xe{—57, =56, ..., 58}.

Vay c¢6 116 s6 nguyén x thoéa yéu cau bai toan.
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2
2, 3a-logyx 3(1+log, x)

Cau 13. Tich céc gid trj cua a dé bt phuong trinh (2x)" "2 <2 2 6 nghiém ding v6i moi
x thuc duong la
A B.1. cl D. 0
2 2
Loi gisi
Chon C

Logarit co s 2 hai vé ciia bat phuong trinh di cho, ta duoc bat phuong trinh twong duong:

2
(az +1——3"_12°g2 xj(l+log2 x) 3—3(1“(2’& )y,

biét: 1 =log, x; t€R thi (1) trd thanh:

(az +1—%](1+t)§@<:>3(1+t)2 —(2a* =3a+2+1)(1+£)20 (2).

f(t)ZO,Vte]R
f(=1)=0 '

Suy ra ¢ =—1 1a diém cyc tiéu ctia ham s6 f(t) . Do do: f’(—l) =0.

Pat: f(¢)=3(1+1) —(2a" —3a+2+1)(1+1), ta co: {

a=1
['(x)=6(1+1)=(1+1)—(2a" =3a+2+1); f'(-1)=—(24"-3a+1)=0<| 1.
2
a=1
Thir lai: véi . 1 thi (2) tré thanh 2(t+1)2 >0 ding voi VieR.
2

Viy a, =1 va a, :% la cc gia tri théa man ycbt. Do d6: a,.a, = %
1<

Caul4. C6 bao nhiéu bd (x;y) v6i x,y nguyén va x,y<2020 thoa min

(xy+2x+4y+8)log, (2—)/}g(2x+3y—xy—6)log2(2x+1]?
y+2 x=3

A. 2017. B. 4034. C.2. D. 2017x2020.
Loi giai
Chon B

\ N": <2020
+ Dicukién {2x 41 2y nye HY= )
>0 x>3,y>0

x—3 Ty42

x,y €N :x, <2020 {

>0

BPT cho c6 dang (x—.’))(y—2)log2 ();—J:;‘+lj+(x+4)(y+2)log3 (;—;i+lj£ 0.

+ Xét y=1 thi thanh —(x—3)log2(x+j+1]+3(x+4)10g3§£0, rd rang BPT nay nghiém
x_
, e \ x+4 2
ding véi moi x >3 vi —(x—3)<0, log, —3+l >10g2(0+1)=0, 3(x+4)>0, log3§<0.
x_

Nhu vay truong hgp nay cho ta dung 2017 bd (x;y) = (x;l) vol 4<x<2020,xeN.

Z
A
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Cau 15.

Cau 16.

+ Xét y=2 thi thanh 4(x+4)log,1<0, BPT nay cing luén ding véi moi x ma
4<x<2020,xeN.

Truong hop ndy cho ta 2017 cdp (x; ) nira.

+V6i y>2,x>3 thi VT (*)>0 nén khong xay ra.

Vay c6 ding 4034 bd s6 (x;) théa min yéu cau bai toan.

Goi S 1a tap tat ca cac gia tri nguyén cia y dé bat phuong trinh

xy” +log, (xyz) >3"57 4 log? y. C6 bao nhiéu gia tri nguyén ciia x dé tap hop S co ding 9

phan tir?

A. 6. B. 3.

C. Khong ton tai gia tri x. D. 9.
Loi giai

Chgn C

Diéu kién: x>0;y>0.

Bét phuong trinh twong duong véi:

o tlog, (xyz) S 3logly +log, 3oLy oy f(xyz) . f(310g§y) (1)

Xét ham déc trung f(¢)=t+log,t, t>0. Taco: f'(r)=1+ >0 v6i t>0 nén ham s

tin3
£ () dong bién trén (0;+0). Khi d6 ta dugc:

(e xp° >3 < log, x+2log, y > log; y < log, x> log; y—2log, y=g(»)

2 2
Taco: g'(y)=——log, y————=——(log, y—1).
g(y) yIn3 5 yIn3 y1n3( S5 )
g'(y)=0<log, y=1< y=3 (nhan).
10 1 2 3 4 9 10 +o0
g'(z) - 0 +
+00 +o0
SR /0//
=1

Pé S c6 dung 9 nghiém nguyén (gém cac nghiém 1a: 1;2;3;...;9) thi
0 <log, x <log>10—2log, 10 <> 1 < x < 3U8102ke10 £ 1 247

Do x € Z nén khong ton tai gia tri x théa man yéu cau bai toan.
Co bao nhiéu gia tri nguyén cia x sao cho x <2022 va ting vdi moi gia tri cua x c6 dung 6

gi4 tri nguyén cua y dé (2y2'2y —8)(3y2 —x) <0.

A. 2021. B. 4040.
C. Khong ton tai gia tri x. D. 2022.

Loi gidi
Chon C

+ Truong hop 1: x<0
Ta c6: 3 —x >0 nén bét phuong trinh twong duong véi
27 <8 p?—2y-3<0< —1< y<3.
Do yeZ néntachon ye{-1;0;1;2;3}, cd 5 gia tri nguyén cta y (khong thoa dé bai).
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+ Truong hop 2: x=1 (do xe Z)
2 =_1
2y2y—8=0<:)y2—2y=3<:>[y .
y=3
3 _1=0< ' =0 y=0.
Ta c6 bang xét dau sau:

Y -0 -1 0 3 +00
9’ _g B 0 = =
3 —1 + + 0 g
(23’“ o s)(?f - 1] + 0 = 0 - 0  §

Vay céac gia tri nguyén cia y thoa man bét phuong trinh 1a y e {—1;0;1;2;3}, co 5 gia tri
nguyén cua y (khong thoa dé bai).

+ Truong hop 3: x>2 (do xe€Z)

y=—log, x

y=1log, x

Do s6 gia tri nguyén cta y thoa man bat phuwong trinh 1a 6 nén ta c6 bang xét ddu nhu sau:

3 —x=0o )’ =log, x &

Y -0 -5 - log3 z -4 -1 3 4 IOg;gT' 5 1w
9V’ _g - | + 0 - 0 + +
3 _z + 0 - | - | - 0 +
(21’2*“ - SJ(B”Z - y) + 0 - o+ 0 - 0 +

Duya vio bang xét dau, dé bat phuong trinh c6 6 gia tri nguyén clia y théa méan bat phuong
trinh thi 4<,/log, x <5< 16<log, x <253 <x<3”

Do xe€Z va x <2022 nén khong ton tai gia tri cia x thoa man yéu cau bai toan.

| I 1

ny +—>ﬂ+£, Vy>0,y=#1?

y+ly y-1 y

Cau 17. Co6 bao nhiéu gia tri nguyén cia x thdéa man

A. 5. B. 3. C.1. D. V6 sd.
Loi giai

Chon D

I X ~ . 2ylny

Bat phuong trinh da cho twong duong voéi — | >x-1,vy>0,y=1.(1)

s A —2ylny

Xét ham so f(y)= e , Vy>0, y=1.

y —

2_
A2 +1)In y— 37 +1] z(lny_yﬂg
Taco: f(y)="2L NIV T -

(»* —1)? I S
2_
Xét ham s g(y):lny—y2 1,y>0.
y +1
(-1

Taco: g'(y)= =>0,Vy>0,y#1. g'(y) =0 y=1.

vy’ +1)
Suyra g(y)<g(l)=0 khi y<1va g(y)>g()=0 khi y>1.
Do d6 ta c6 bang bién thién

Z
A
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+00

+

Vay c¢6 vo sO gia tri nguyén cia x thoa man yéu cau bai toan.

-1

0

1/

Tir bang bién thién suy ra (1) & x—1< -1 x<0.

Cau 18. Cho céc sb x, vy, a thoaman 1<x<2048, y>1,aeN va

x’ +xy+log2(x+y—1)x+l :x(2“ +a)—y+2” +a+1.C6 bao nhiéu gia tri ctia @ <100 d& ludn

c6 2048 cap sd nguyén (x; y)?
A. 89. B. 90.

Chon B

C.11.
Loi giai

Ta cé: x2+xy+log2(x+y—1)x+1 =x(2“ +a)—y+2“+a+1

<:>(x+1)(x+y—1)+(x+l)log2(x+y—1)=(x+1)(2" +a)

log, (x+y-1

=2

Xétham sd f(1)=2"+1(¢=0).

)+log2(x+y—1)=2“+a (do x+1>2,Vx>1).

D. 10.

(1)

(*)

Vi f'(¢)=2"In2+1>0, V¢ >0 nén ham 5O £(1) dong bién trén [0;+00).

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

Ma 1<x<2048 nénsuyra: 1<2°—y+1<2048 < 29 -2047 <y <2°.

Do y>1, mdi gia tri cia y c6 mt gia tri cua x va trong doan [2" —2047;2“] cd 2048 s

nguyén nén dé co6 2048 cip s6 nguyén (x;y) thod man (1) thi 2 -2047>1<a>11.

Ma a <100, a e N nén ae{l 1;12;...;100}.

Vay c6 90 gia tri cua a thoa man yéu cau bai toan.

Cau19. C6 bao nhidu cip s6 nguyén

duong

log(10x? =20x+20)=10"" +y* —x* +2x—1?

A.2. B. 1.

Chon B

C.3.
Loi giai

Diéu kién:10x* —20x +20 > 0, luén ding VxeR.
Ta o log(10x* —20x+20)=10" +y* —x* +2x -1

(x2)

thoa

man

D. 4.

1<x<10° wva

& («? —2x+1)+1og[10(x2 —2x+2)]=10y2 +y? & (2 =2x+2)+log(x" —2x+2)=10" + )’

x? —2x+2)

10"
Xét ham s6 f(t)=10"+7 trén R .

+log(x* =2x+2)=10" +y* (1)

Taco f'(1)=10"In10+1>0, Ve R. Do dé f(r) dong bién trén R.

Khi d6 (1) < f[log(x2—2x+2)]=f(y2) & log(x* —2x+2) =

CHUYEN PE VDC&HSG 12 NAM 2021-2022

Trang 11



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

o x*-2x+2=10" & (x=1)"+1=10".
Vi 1<x<10° nén 1<(x—1) +1=10" <(10°~1) +1 = 0<y? Slog[(106—1)2+1]

Vi yeZ nén ye{l;2;3}.

X =
Véi y=1=x"-2x+2=10 & x*-2x-8=0 @[ 4 Ta duoc (x;J/):(4;l) théa man.
X =
Véi y=2 = x"-2x+2=10" < x> —2x-9998 = 0 (khdng c6 x nguyén nao thoéa man).
Véi y=3=x"-2x+2=10" = x> —2x-999999998 = 0 (khong c6 x nguyén nao théa man).
Véy c6 mot cdp nguyén duong (x;»)=(4;1) théa man yéu cau bai toan.

Cau20. C6 bao nhibu cip s nguyén (x;y) théa man 1<x,y<2020 va

(xy+2x+4y+8)log, [2—)}2]3(2x+3y—xy—6)log2(2x+3lj?
y+ x—

A. 4034, B. 2017. C. 2020. D. 4040.
Loi giai
Chon A
Tir gia thiét két hop diéu kién x4c dinh, ta co: 1<y <2020 va 4<x <2020 véi x,yeZ.

Tacéd (xy+2x+4y+38)log, [—2)/2] <(2x+3y—xy—6)log, (2x+31j
y+

< (x+4)(y+2)log, (%)ﬂx—ﬂ(y—z)bgz (2;_;1)30 (*)

2x”jzlogz(2+ij >0, Vx e [4;2020]
3 x-3

Xét f(x)=1log, (

e Voi y=1:

Thay vao (*), ta duoc 3(x+4)10g3 (%j_(x_:)’)logz (2x+1

3 j <0 luén dung Vax e [4;2020]

= ¢6 2017 bd s6 nguyén (x;y).

o Véi y=2:

Thay vao (*), ta thdy luon dang Vx €[4;2020] = ¢6 2017 bd s6 nguyén (x; ).
e V6i 3<y<2020:

Taco y—2>0.

2 2 .
Xét g(y)=log, (y_j)z]:mg{;i;]>log3 [;—izjzo,wﬁ = (*) v6 nghiém.

Vay c6 4034 bo s6 nguyén (x; ).

Ciu 21, C6 bao nhiéu cip s6 thye (x:y) thoa man 3° 1% 2509 ya aly[ [y —1[+(y+3) <82
Al B.2. c. 3. D. 4.
Lo giai
Chon B
Ta c6: 3‘x2—2x—3‘—log35 _ 5_(J7+4) - 5—(y+3) _ 3‘,(272)(73‘ (*)

Vi3 2300509 515 p43<0= p <3,

Z
A
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Cau 22.

Cau 23.

Laicé 4|y|-|y—1]+(y+3) <8

& —4y+(y-1)+(y+3) <8y +3y<0& -3<y<0

Vay y=-3.

Thé y=-3 vio (*) taduge: 3° = =1<:>x2—2x—3:0<:>[ii_1

Vay cac cdp sb thuc thoa man 1a (-1;-3) va (3;-3).

C6 bao nhiéu s6 nguyén x sao cho tmg véi mdi x c6 khong qua 242 sé nguyén y thoa man

log, (x2 +y) >log, (x+)?
A. 55. B. 28. C. 29. D. 56.
Loi giai
Chon D
x+y>0
Didu kién { x> +y>0.
xX,yeZ

logs (x+y)

Khi do log, (x” + ) > log, (x+y) < ¥ +y>4 e x’+yz(x+y)*

<:>x2—y2(x+y)l°g34—(x+y). (1)

bat r=x+y=t>1 thi (1) dugc vidt lai 1a x? — y > %4 —¢ (2)

Vé6imdi x nguyén cho trude c6 khong qua 242 sé nguyén y thoa man bat phuong trinh (1)
Tuong dwong véi bat phuong trinh (2) c6 khong qua 242 nghiém ¢.

Nhan thay f(t)=¢""—t dong bién trén [1;+o0) nén néu x* -y >243"*-243 =781 thi s&
c6 it nhat 243 nghiém nguyén ¢>1.

Do d6 yéu cau bai toan tuong duong véi x> —x <781 <> —27 < x < 28.

Ma x nguyén nén x nhan cac gia tri -27,-26,...,27,28 .

Vay ¢ tt ca 56 sd nguyén x thoa yéu cu bai toan.

C6 Dbao nhiéu bo (x;y) véi  x,y nguyén va 1<x,y<2020 théa man

(xy+2x+4y+8)log3 2y S(2x+3y—xy—6)log2[2x+lj?
y+2 x-3
A. 2017. B. 4034. C.2. D. 2017x2020.
Loi giai
Chon B

x,y €N :x, <2020

x,y€N":x,y <2020
{x>3,y>0

+Pidukién {2y +1 2y
>

, >0
x—3 y+2

BPT cho c6 dang (x—3)(y—2)log, (X—Jrj+1j+(x+4)(y+2)10g3 [y—;inLl]S 0.
X—= Y

x+4

+ Xét y=1 thi thanh —(x—3)10g2( 3
x_

+1]+3(x+4)10g3 % <0, rd rang BPT nay nghiém

ding v6i moi x >3 vi —(x-3)<0, logz(x—+j+lj>log2(0+l)=0, 3(x+4)>0, log3§<0.
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Nhu vay truong hgp nay cho ta ding 2017 bd (x;y) = (x;l) vol 4<x<2020,xeN.

+ Xét y=2 thi thanh 4(x+4)log,1<0, BPT niy cing luén ding véi moi x ma
4<x<2020,xeN.

Truong hop ndy cho ta 2017 cdp (x; ) nira.

+V6i y>2,x>3 thi VT (*)>0 nén khong xay ra.

Véy c6 ding 4034 bo s6 (x;) théa min yéu cau bai toan.
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