SO GIAO DUC VA PAO TAO CHUYEN DPE VAN DUNG, VAN DUNG CAO
BAC NINH KY THI TOT NGHIEP THPT NAM 2023
Moé6n: Toan

TEN CHUYEN BE: ,
PHUONG PHAP HAM SO TRONG BAI TOAN
PHUONG TRINH, BAT PHUONG TRINH MU VA LOGARIT

GV: Phwong Xuin Trinh
Pon vi: Truong THPT Luong Tai.
bién thoai: 0972859879

I.LY THUYET

Co s6 Iy thuyét.

Cho ham sb f(x) lién tyc trén (a;b) . Néu f(x) don diéu trén (a;b) va u,ve (a;b)thi
phuong trinh f(u) = f(v) Su=v.

Nhan dang:

Phuong trinh, bat phuong trinh chua hai thanh phan ham sb 13 Ham sb dai s (da thirc, phéan thirc,
cam thic) va ham sé siéu viét (mii, 16garit)

Phu’(rng phap

+ Bién d6i phuong trinh (bt phuong trinh vé dang  f ( ) ( )

+Néu f(x) don diéu trén (a'b) va u vE(a b)th1 flu)=f(v)eu=y.

+Néu f( ) dong bién trén (a b) va u ve(a b)th1 flu)<fv)eu<y.

+ Néu f( )nghlchblentren (a b) va u ve(a b)th1 flu)<fv)eu>v.

IL. Vi DU MINH HQA

3x2+3x+m+1

Vi du 1. C6 bao nhiéu s6 nguyén m dé phuong trinh log, = x> —5x+2—-m c6 hai nghiém

2x* —x+1
phan biét 16n hon 1.
A. 2. B. 3. C. Vo sb. D. 4.
Loi giai
Chon A
Diéu kién: 3x* +3x+m+1>0.
- Ta co:

3xt+3x+m+1
2x* —x+1

3x>+3x+m+1
L |
2
1
@k,gzwzxz_sm_m
4x-—-2x+2
& log, (3x” +3x+m+1)—log, (4x” —2x+2) = (4x” = 2x+2) - (3x” +3x+m+1)

<:>10g2(3x2+3x+m+1)+(3x2+3x+m+1)=log2(4x2—2x+2)+(4x2—2x+2) (1)
1

log =x’-5x+2-m <:>10g2( J—1=x2—5x+l—m

Xét ham sb: f(¢)=t+log,t trén D=(0;+0),co f'(t)= 5>0, VteD,
n
Do d6 ham s f(t) ddng bién trén D

:>(1)<:>f(4x2—2x+2)=f(3x2 +3x+m+1)




S ax -2x+2=3"+3x+m+1 & x’ —Sx=m—1 (2).

- Xétham sb: g(x)=x"—5x trén R, c6 g'(x)=2x—5:>g'(x)=0<:>x=§.

- Bang bién thién:
—0 1 5 +00

5 el
2

Yy - 0 - 0 +

y /

_2

4

- Theo bang bién thién ta thdy: phuong trinh (2) 6 hai nghiém phan biét 16n hon 1 khi va chi

25 21
khi —T<m—l<—4 <:>—T<m<—3,do meZ nén me{-5—4} hayco 2 gia trj nguyén

cua m thoa man yéu cau bai toan.

Vidu 2. Cho x,y lahai s6 thuc duong thoa man 3x+y = 6. Co tat ca gia tri nguyén duong cta tham sb

m dé phuong trinh log,

2

+y+ .
u+x2—2x—y+m—1=0 c6 nghiém?
X+y

A. 5. B.7. C.6. D. 4.

Loi giai
Chon A
X +y+m>0 | {0<x<3
va

O<y<6

Ttr giai thiét suy ra
x+y>0

log, al +y+m+x2—2x—y+m—1:0
X+y
2_
©log2m+x2+x+m—7=0

6—2x
@10g2(2—3x+m+6)+x2—3x+m+6=10g2(6—2x)—4x+13

& log, (*=3x+m+6)+x" —3x+m+6=log, 2+log, (6—2x) —4x+12
& log, (*-3x+m+6)+(x* =3x+m+6)=log, (12— 4x)+ (12 4x)

Xéthamsé f(t)=log,t+¢ trén D=(0;+00), c6 f'(t)=1+ >0, VteD,

t.In2
Do d6 ham s f(t) dong bién trén (0; +oo).

Phuong trinh da cho tuong duong véi f(x2 —3x+m+ 6) = f(12-4x)
S x*-3x+m+6=12-4x < x> +x=6—m c6 nghiém trén (0;3)
=0<6-m<l12&-6<m<6

Vay ¢6 5 gié tri nguyén duong m € {1;2;3;4;5}

Vi du 3. Cho phuong trinh: (2x2 —2x+ 1) QA 3 4 2 4 m—1(1) . C6 bao nhiéu gia tri
nguyén ciia m dé phuong trinh (1) c6 nghiém x €[1;2]?
A. 6. B.7. C.8. D. 9.

Loi giai




Chon D
Do (1) < 4x” —4x+2 >0 nén tir phuong trinh suy ra —2x° +2x* +2m—2>0

Phuongtrinh (1) < (4x” —4x +2)- 2727427 =05 4257 + 2m -2

(4x2—4x+2)—(—2x3+2x2+2m—2)

<:>(4x2—4x+2)-2 = 2x +2x7 +2m—2

(4x2—4x+2)

@(4x2—4x+2)~ =2 +2x>+2m—2

2(—2x3+2x2+2m—2)

& (4x —ax+2) 2" S (20 1 2x s 2m— )2l )
Xéthamsd f(¢)=1.2".Taco: f'(t)=2"+£2"In2=2"(1+£In2) >0, V¢ >0.
= f(t) dong bién trén (0;+oo)

(1) f(4x° —4x+2) = f(-2x"+2x" +2m—2)

S 4xT—4x+2=2 42 +2m-2 S X +x* -2x+2=m

Xét ham sb g(x) =X +x"—2x+2 trén [1;2]

g'(x)=3x"+2x-2>0, Vxe[;2] > g(1)<m<g(2)=2<m<10

Viay ¢6 9 gia tri nguyén ctia tham s6 m .

Vi du 4. C6 bao nhiéu gié tri nguyén duong cta tham sb m dé bat phuong trinh

/ 2
log, [MJ —2<x—+2x" + mx+1 nghiém ding véi Vx e (0;1)?

x+2
A. 10. B. 5. C. 1. D. 6.
Loi giai
Chon D

2x* +mx+1>0

Do xe€(0;1) va m>0D nén .
x+2>0

[ 2
Ta co: logz(MJ—23x—\/2xz+mx+l

x+2
N2x2 +mx+1 2 N2x2 +mx+1
< log, B — +4/2x" +mx+1<log, B — +x+2
X+ X+

Xétham sé f(t)=log,t+1 voi t €(0:+0)

f’(t)=$+1>0 = f(¢) dongbién trén t € (0:+o0).
n

Bét phuong trinh twong duong véi

f(\/2x2+mx+l)£f(x+2) SN2 +mx+1<x+2

X+ (m—4)x—3<0 nghiém ding Vx € (0;1) khi tam thuc vé trai c6 hai nghiém
x, <0<1<x, ©&om<6

Viy c¢6 6 gia tri nguyén duong.

Vi du 5. Tim s nghiém nguyén ctia bat phuong trinh
2023%74% 20237 _(x-1)(8-x) <0.
A. 7. B. 5. C.6. D. 8.

Loi giai
Chon C
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202324 2023 —(x—~1)(8—x) <0

& 2023774 220237 4 52 —9x+8< 0
2023 + (26" —4x+9) < 20237 + (x7 + 5x+1)
Xéthamsd f(1)=2023"+1 véi teR.
£'(t)=2023'In2+1>0 = f(¢) dongbién trén R.

Bat phuong trinh twong duong véi

f(2x2 —4x+9) <f(x2 +5x+1)

@2x2’—4x+9<x2+5x+1©x2—9x+8<0 Sl<x<8
Vay bat phuong trinh c¢6 6 nghiém nguyén

Vi dy 6. C6 bao nhiéu gia tri nguyén b > 1 d¢ v6i mdi gid tri ctia b c6 ding 5 sé nguyén a € (-10;10) thoa

2
2a°+3a+b <

man log, R a’-6a+7-b.
A. 16. B. 15. C.9. D. 10.
Loi giai
Chon B
2 2
Taco log, 2273940 2 6417 b s tog, 229D 5 30t b <3a* 3016
a —a+?2 3a-3a+6

& log, (2a” +3a+b)+2a’ +3a+b<log,(3a’ —3a+6)+3a’ ~3a+6 (¥
Xét ham s f(t):t+10g3t,t>0:f’(t)=1+ﬁ>0,‘v’t>0 nén ham s f(t)=t+log,¢
n

dong bién trén khodng (0;+00).
Suyra(*)<:>f(2a2+3a+b)Sf(3a2—3a+6)c>2a2+3a+b£3a2—3a+6<:>b£a2—6a+6

Xétham sb y =a’ —6a+6 c6 bang bién thién:

a |-9 -5 —4 3 + w

Tir bang bién thién, yéu cau bai todn <> 46 < b < 61. Vay c6 15 gia tri thoa man.




II1. BAI TAP TU LUYEN
Cau 1: (P& minh hoa 2023) C6 bao nhiéu cip s6 nguyén (x;y) théa man
log, (x2 +y° +x)+ log, (x2 + yz) <log, x+log, (x2 +y° +24x)?
A. 89. B. 48. C. 90. D. 49.
Céu 2: Cho phuong trinh 5" +m =log; (x—m) v6i m 1 tham s6. C6 bao nhiéu gia tri nguyén cia
me (—20; 20) dé phuong trinh d cho c6 nghiém?
A. 20, B. 19. c.9. D. 21

Cau 3: C6 bao nhiéu s6 nguyén y sao cho ton tai x € (%;3) thoa man 2735+ = (1+ xy).279x ?
A. 27. B. 9. C. 11. D. 12.
Cau 4: Goi S 1a tap hop cac s6 nguyén x thoa min 4yx° +log, (yxé)—Zlog2 X128 log; x. Cé

bao nhiéu gia tri nguyén cia y dé tip hop S c6 nhiéu nhét 32 phén tir?
A. 16. B. 32. C. 19. D. 8.

Cau 5: C6 bao nhiéu s6 nguyén dwong y sao cho ton tai s thuc xe (1;6) théa man
4(x-1)e" = y(ex +xy - 2x° —3) ?
A. 18. B. 15. C. 16. D. 17.

Céu 6: Hoi c6 bao nhiéu s6 nguyén duong a,a < 2023 sao cho ton tai s thyc x théa mén:

x(lna +e’“) < ex(1+ln(xlna))?

A. 2008 . B. 2005. C. 2007. D. 2006.

Céu 7: C6 bao nhiéu sb nguyén a €(0;2023) sao cho ing véi mdi a, ton tai it nhat mudi s nguyén
be(~-3;10) thoa mén 2°3° + 6560 <32 **?
A. 2021. B. 2020. C. 2018. D. 2019.

Céu 8: C6 bao nhiéu sd nguyén a sao cho tmg v6i mdi « , ton tai it nhat 7 s6 nguyén b € (0;10) thoa man
log, (b +16) +log, (bf13—a ) - log, (a—3)> 52
A.9. B. 8. C. 11. D. 1.

Cau 9: C6 tat ca bao nhiéu gia tri nguyén cta x dé ton tai duy nhét gia tri nguyén ciia y sao cho théa min
bat phuong trinh €*” +4x*y — y* + x > 1n(x2 - y) ?
A. 1. B. 2. C. 3. D. 4.

Céu 10: C6 bao nhiéu s6 nguyén duong a@ sao cho img voi mdi @ ton tai dung 8 s thuc x thoa man
(x* 427 =3+ log, a)(cz.zz’*““z*3 +1) =39
A. 1024. B. 1028. C. 1023. D. 1026.

Cau 11: Goi S la tap chita tit ca cac gia tri nguyén cia tham sd m e [0;2023] dé bt phuong trinh
log(60x2 +120x +10m — 10) —3log(x+1)>1 c6 mién nghiém chira diing 4 gi4 tri nguyén cua

bién x . S6 phan tir cia S 1a
A. 3. B. 10. C.o. D. 12.
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Chu 12: Cho ham s6 f'(x) =log, (\/ 4x* +1+ Zx) +3x?%! C6 tat ca bao nhiéu gia tri nguyén cta m thudc

doan [—2021;2021] dé bat phuong trinh f (x2 +1)+ f(-2mx)>0 nghiém ding véi moi
X e (0; +oo) .
A. 2023. B. 4020. C. 4022. D. 2021.

Cau 13: Trong miat phing véi hé toa d6 Oxy, diém M (x3») biéu dién nghiém cua bat phuong trinh
log; (9x +18) +x = y+3”. Co bao nhiéu diém A c6 toa do nguyén thudc hinh tron tdm O ban

kinh R=77?
A. 7. B. 2. C. 3. D. 49.

Cau 14: C6 bao nhiéu s nguyén a <11 sao cho g v6i mdi @ ton tai it nhat 6 s nguyén be (0; 8) thoa
man log, (b +12)+log,[ (b+7)(a—-3)]+log,(a+19)>7.
A. 5. B. 4.. C.6.. D. 7.

Cau 15: Cho hai s6 m,n 14 cic sb nguyén dwong khac 1. Goi P 1a tich cac nghiém ctia phuong trinh:
2022(log,, x)(log, x) = 2021(log,, x)+2022(log, x) +2023 . Ho1 P nguyén va dat gia tri nho
nhat khi

2020
A. mn=72

22017 22023 22018

B. mn= C. mn= D. mn =
Céu 16: C6 bao nhiéu gia tri nguyén ciia tham sé m thuge doan [-2023;2023] dé bat phuong trinh
435 42372 £ 427" <1 nghiém dlng voi Vx € (~o0;4] ?

A. 2015. B. 92. C. 2032. D. 93.

LOI GIAI CHI TIET BAI TAP TU LUYEN

Cau 1: (P& minh hoa 2023) C6 bao nhiéu cip s6 nguyén (x;y) théa min
log, (x2 +° +x)+ log, (x2 + yz) <log, x+log, (x2 +3° +24x)?
A. 89. B. 48. C. 90. D. 49.

Loi gidi
Chon B

Diéu kién: x>0.

Tacd: log, (x*+y* +x)+log, (x + ) < log, x +log, (x* + y* +24x)
< log, (X2 +y’ +X)—10g3 x<log, (x2 +y° +24x)—10g2 (x2 +y2)

2 2 2 2 2 2
< log, rryx <log, x+2y—+224x < log, 142 <log,| 1+ 224x2
x X +y x X +y

2 2
(:)log{x P4 +1] log2[1+ 24x JSO.
x

x+y
2+

bat: 1= (t >0), bat phuong trinh trg thanh: log, (1+1) —log, (1 + ﬁj <0 (1).
X t

1 24
Xétham sd £ (1) =log,(1+1)— log2(1+27j cod f'(t)= + >0,Vt>0.

(1+0)In3 (£ +24¢)In2

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




Taco f(8)=1log,(1+8)—log, [1+%j =0

2

2
Tir do suy ra: (1) f(6)< f(8) > t<8e > 7

<8 (x—4) +y° <16.

Dém cac cdp gia tri nguyén cta (x;y)

Tacod: (x—4)’<16<0<x<8, ma x>0 nén 0<x<8.
Véi x=1,x=7= y={£2;%1;0} nén co 10 cap.

Vo6i x=2,x=6= y={£3;+2;+1;0} nén co6 14 cap.

Voi x=3,x=5= y={x3;42;+1;0} nén co 14 cap.

V61 x=4= y={+4;£3;+2;£1;0} nén c6 9 cdp.

Véi x=8=y=0 co 1 cap.

Vay c6 48 cip gia tri nguyén (x;y) thoa man dé bai.

Cau 2: Cho phuong trinh 5" +m =log; (x—m) v6i m 13 tham sb. C6 bao nhiéu gia tri nguyén cua

€ (—20;20) dé phuong trinh da cho c6 nghiém?

A. 20, B. 19. c.9. D. 21
i Loi giai
biéu kién: x>m
x-m=5'
bit: 1 =log,(x-m)= =5 +x=5+1 (1).
S5+m=t

Xétham sé f(u)=5"+u= f'(u)=5"In5+1>0,VueR.

Dodo: () x=tox=5"+mem=x-5"

Xét ham s6 f(x)=x=5", x>m

Do: 5* >0 = m < x, suy ra phuong trinh c6 nghiém luén thoa diéu kién.

f'(x)=1-5"In5, f'(x)=0<1-5"In5=0<x= logs(llsj

Bang bién thién:

Y| - ~-0,295 +00
y' + 0 -
~-0,917
y / \
Dua vio bang bién thién = m <~ —0,917 —2=L2220 5 ) ={-19;-18;..;—1}.

Viay c6 19 gia tri nguyén cua m thda ycbt.

Cau 3: C6 bao nhiéu sb nguyén y sao cho ton tai x € G 3) thoa man 27°%+% = =(1+xy)27%?

A. 27. B. 9. C.11. D. 12.

Loi giai
Chgn C
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Taco (1)< 3x” +xp=log,, (1+xy) +9x < 3x* —9x—1=log,, ¢ —t,véi t=1+xy>0.
e s £ 2 . 31 1
Xéthamso f(x)=3x"-9x—1.Taco —Tsf(x)<—1 Vx e 5;3 )

1

Xét ham sd g(t)=10g27t_t’t>0 co g’(t): (In27
n

1; g'(t)=0e1t=

In27

1
t o = 8.97.10‘1- ~ 0,043 t= 7 1 ~8.4 o0
g'(?) 5 4 i 0 § -

o y=-31/4 S

te(~8,07.107%;~ 0,04
Ta c6 —ﬂsf(x)<—l Vxe(lﬁj.Suyra —ﬂég(t)<—lc> E( )
4 3 4 te(l;z 8,4)

—1+8,07.10*12< 10,04

—12 X x—

hay 8071077 <1+xp <= 0,04 . Y .
I<1+xy<~8,4

b

O<y<=
X

1

B3<y<— 1
= Y (XE(§;3J, y nguyén).
O0<y<22
Nhan thidy y =—-2;y =—1 thoa man dé.

V6i 0< y<22,taco (1) < 3x" —9x—1-log,, (I+xp)+(1+xy)=0.
Nhap ham, thay cac gi4 tri nguyén cua y, kiém tra nghiém x € (%;3] dan dén chon 1<y <9.

Vay ye {—2;—1;1;2;...;9} nén co 11 gia tri nguyén ciia y théa man dé.

Cau 4: Goi S 1a tap hop cic s6 nguyén x théa man 4yx°® +log, (yxs)—?_log2 x+1> 20200 log> x. Cé
bao nhiéu gia tri nguyén cia y dé tap hop S c6 nhidu nhat 32 phan tir?
A. 16. B. 32. C. 19. D. 8.

Loi giai
Chon C
bicu kién: x>0 va y>0.
Bét phuong trinh twong duong vai: 4yx° + log, (yx6 ) +122°5C% 1 Jog? x+2log, x
< 4yx° +log, (yx6)+ 2> 2k (logi x+2log, x+ 1)
< 4yx° +log, (4yx") > pler(29) (log, x+ 1)2
< 4yx° +log, (4yx6) > 218 () 4 1og? (2x) & f(4yx6) > f(21°g§2") (1).

Xét ham dac trung f(t) =t+log,t, t>0.
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Taco f'(¢) =1+ﬁ >0 voi ¢>0 nénhamsd f(¢) dong bién trén (0;+).
n

Khi d6 ta duoc:
(1) < 4yx° 222 & 2 +log, y +6log, x > log? 2x < log, y > log? x—4log, x—1= g(x).
2 4 2
Taco g'(x)=———log, x— =——(log,x—-2
& xIn2 &2 xIn2 xln2( &2 )
gx)=0=log,x=2<x=4.
X 0 1 - 33
g'(x) - 0 - 0 -

DE tap S c6 nhiéu nhét 32 phan tir thi log, y < g(33) <0< y< 26 = 0< y<19.

Vay ¢6 19 gia tri nguyén ctia y thoa méan yéu cau bai toan.

Céu 5: C6 bao nhiéu sd nguyén duong y sao cho ton tai sé thuc xe(1;6) théa man
4(x-1)e" = y(ex +xy —2x7 —3)?
A. 18. B. 15. C. 16. D. 17.

Loi gii
Chon C
Taco 4(x—1)e" zy(ex +xy—2x° —3) < 4(x-1)e" —y(ex +xy—2x° —3) =0(*).

Xét ham sb f(x)=4(x-1)e" —y(ex +xy —2x7 —3) trén (1;6).
f'(x)=4e" +4(x-1)e" —y(ex +y—4x) =4xe’ —ye* +y(4x—y) = (4x—y)(ex +y) .

f'(x)=0<:>(4x—y)(ex+y)=0<:>x=§(do e'+y>0, VyeN*)

Truwong hep 1: %Sl@y£4

Bang bién thién cia ham s6 f(x) trén (1;6):

X 1 6

/(6)

/()
7 e

F()==y(e+y-5); £(6)=20e° —y(e6 +6y=75)=—6" +(75 —eé)y+ 20¢° .

Ta co f(6)>0<:>—6y2+(75—e6)y+20e6 >0 -72,1<y<18,4.
Suyra Vy e N¥ y <4, thif(6)>0.

Do d6 phuong trinh (*) ¢6 nghiémx e (1;6) < f(1)<0<e+y-5>0< y>5-e~2,3.

Trang 9




Cung diéu kién y <4 va y nguyén duong, ta cé y {3;4} théa man yéu cau bai toan.
Truong hep 2: £Z6<:>y224.

Bang bién thién ctia ham s f(x) trén (1;6) :

X 1 6

7
7 (x) \
7(6)

Véi y>24 taludncd f(1)=—y(e+y—5)<0 nénkhong ton tai x € (1;6) thoa man (*).

Trudng hep 3: 1<§<6<:>4<y<24.

Bang bién thién cia ham s6 f(x) trén (1;6):

X 1 i 6
7 ) — 0
7() 7(6)
7(x) Sy e
)

Véi ye (4;24) ta luon co f(l) = —y(e +y-— 5) <0 nén phuong trinh (*) co nghiém x e (1;6)
< f(6)>0 < -72,1< y<18,4.

Cung diéu kién y e (4;24) va y nguyén duongtacd ye {5;6;...;18} .

Do d¢, tap céc gié tri nguyén duong cta y théa min yéu cau bai toan la: {3;4;....;18} .

Vay c6 16 gia tri nguyén duong cua y théa min yéu cau bai toan.

Ciu 6: Hoi c6 bao nhiéu s6 nguyén duong a,a < 2023 sao cho ton tai s6 thyc x thoa mén:

x(lna+ex)Sex(1+1n(xlna))?
A. 2008. B. 2005. C. 2007. D. 2006.

Loi giai
Chon A
Piéu kién xac dinh: x>0;a>1;aeN.

Bét phuong trinh di cho < x.Ina + x.e* < e* +e".In(xIna). Pit r =In(xlna) < €' =x.Ina
Khi d6, bt phuong trinh tro thanh: ' + x.e* <e* +e't <> e " +x<1+¢.
Patu=t—xsuyrae'<l+u<e' -1-u<0 (1)

Xét ham sd flu)=e"—1—u; f'(u)=e" -1
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f(u) \0/

Tir bang bién thién suy ra f(u)ZO voi moi u nén (1)<:>u=0<:>t=x.

X , X X _1
Khi do: ¢* = x.Ina < Ina = . Xét ham sb g(x)=e—; g'(x)=L2)
X X X
X o 1 +w
g'(x) = 0 +
+ oo

g(x) \e /

Bét phuong trinh di cho c6 nghiém khi va chi khi Ina>e < a> e ~15,15.
Vay a €{16;17;...;2023} nén c6 2008 gia tri thoa man yéu cau bai toan.

Céu 7: C6 bao nhiéu sb nguyén a €(0;2023) sao cho tmg véi mdi a, ton tai it nhat mudi sé nguyén

be(~-3;10) thoa mén 2°3° +6560 <32+ 2
A. 2021, B. 2020. C. 2018, D. 2019,

Loi giai
Chon B

b b
Taco: 2°3 +6560 <3¢ < @j 34 6560(%) ~3 <0,

b b
bit f(b):@j 3“+6560G] 3", bét phuong trinh trén c6 dang f(b) <0, be(=3;10).
o 2\(2Y ., Y. (1
Taco f'(b)=In T3 3 +6560| 5 | In| 3 ]<0, Vb e(-3;10).
Do d6 f(b) nghich bién trén (-3;10).

Khido f(-3)> f(-2)> f(-1)> £ (0)> f(1)>..> f(9).
Dé tim duoc it nhat 10 gié tri b nguyén thude (—3;10) théaman f(b)<0 thi £(0)<0

&3 46560<3% . Co a nguyén, a € (0;2022) nén a>1

az ,/%10g3 6563 >2
1 .
a<-, f510g3 6563 <2

Vay a e {3; 4;5;...;2022} nén c6 2020 sb nguyén a thda yéu cau bai toan.

Suy ra6563 <3¢ + 6560 <324 <

Céu 8: C6 bao nhiéu sé nguyén a sao cho img v6i mdi a , ton tai it nhdt 7 s6 nguyén b € (0;10) thoa man
log, (b7 +16)+log; (b\13—a ) ~log; (a=3) 25
A9, B. 8. C. 11. D. 1.

Loi giai
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Chon D
b>0

biéu kién:
3<axl

3.Tac() logs(b2+16)+10g3(b 13-a )—log7(a—3)25

<:>10g5(b2+16)+log3b+log3‘/13—a —log;(a—3)-520
it f(b)=logs(b” +16)+log, b +logs\13—a —log; (a—3)~5, diéu ki¢n b >0
Bét phwong trinh tro thanh f (b) >0

, 2b 1
f(b)_(b2+16)ln5+bln3
suyra f (1)< f(2)<f(3)<..<f(9).

Do d¢6 dé c6 it nhat 7 gid tri b nguyén thude (0;10) thi £(3)>0
& log;13—a —log; (a—3)-2>0(*).

Dit g(a)zlog3M—log7(a—3)—2, a €(3;13).

Bat phuong trinh (*) tré thanh g(a)>0.

, -1 1
¢'la)= 2(13-a)ln3 (a-3)in7
Mat khac g(4) =0 bét phuong trinh (*) tro thanh g(a) 2g(4) , g(a) nghich bién nén a < 4

ma ae(3;13), a nguyénnén a =4.

do 5>0 nén f’(b)>0=Hamsb f(b) dong bién trén (0;10)

<0, Vae(3;13) nénham s6 g(a) nghich bién trén (3;13).

Vay c6 duy nhat mot gia tri nguyén a =4 thoa mén bai toan.

Cau 9: Co tat ca bao nhiéu gia tri nguyén ciia x dé ton tai duy nhét gia tri nguyén ciia y sao cho théa man
bat phuong trinh €*” +4x’y — y* + x > 1n(x2 - y) ?
A. 1. B. 2. C. 3. D. 4.

Loi giai
Chon A
Didu kién ban dau: x> -y >0< y < x?
Diu tién ta c6 bat phuong trinh twong dwong véi: e +4x’y — y* +x — ln()c2 - y) >0

Xét ham s6 theo bién y tirc f(y) =e” +4x*y—y* +x —ln(x2 —y) trén (—oo;xz) ta co:

f'(y)=2e2y +4x? -2y +

(e
Tir d6 ta c6 bat phuong trinh f(y)>0< £ (0)<y<x’

Ta c6 nhan xét nhu sau: do ton tai duy nhat gia tri nguyén ciia y nén suy ra khoang

75 >0 trén (—oo;x2) nén ham sé f(y) ddng bién trén

( Y (O);xz) clia gia tri y cling chita duy nhat mét gia tri nguyén, khi d6 gia tri cia y s& chay

tir x* =1 dén x*, tic x* —1< £7'(0) < y <x”, tir d6 ta suy ra ménh dé nay chi xay ra khi va
chi khi:
2
f1(0)>x2—1<:>f(x2—1)<0<:>e2(x 1)+4xz<x2—l)—(x2—1)2+x—ln(xz—(x2—l))<0
— xZ_
<:>e2(x 1>+4xz(xz—1)—()64—23€2+1)+x>0<:>ez( 1>+3x4—2x2+x—1<0
2

Xét ham sd g(x) = ez(x _1) +3x" —2x +x—1¢6 g'(x) =0 c6 mot nghiém duy nhét
12




Suy ra phuong trinh g(x) =0 co6 khong qua hai nghiém
Tir d6 ta giai ra bat phuong trinh g(x) <0 co6chira 1 gia tri nguyén x =0 tic co 1 gia tri

nguyén x sao cho thoa man yéu cau dé bai.

Ciu 10: C6 bao nhiéu s6 nguyén duong a@ sao cho img véi mdi @ ton tai dung 8 sd thuc x théa mén
(x*-4x? -3+ 1og4a)(a.22x4—gxz—3 +1) =39
A. 1024. B. 1028. C. 1023. D. 1026.

Loi giai
Chon D

< 1
bit 1 = x* —4x* +log,a < x* —4x? =t—log4a=t—510g2a

Phuong trinh tr¢ thanh:
- 3
(t—3)(22t 3+1)=—3C>t—3=—ﬁ©g(t)=t—3+ﬁ=0 (*)
, 6.2 In2 , .. ,
;8 (1) =l-————==0 c6 dung 2 nghiém nén (*) co toi da 3 nghiém
(227 +1)
t=1
Nhén thiy g(1)=g(L5)=g(2)=0 nén (*)<|t=15
t=2
x* —4x? +log,a=1 4x* —x* =log,a—1(1)

Viy | x* —4x” +log,a=15< | 4x” —x* =log,a —1,5(2)
x* —4x* +log,a=2 4x2—x4=10g4a—2(3)
Ma 3 duong thfmg y=log,a—-1,y=log,a-15;y=1log,a—2 doi mot song song

Ham so g(x)=4x”> —x* c6 bang bién thién, nhu sau.

X

—0 —\/5 0 \/5 +00

g'(x)

+0 - 0 + 0 -
g(x) 4\ / ¢
/ 0 \
Z0 —00
Véy phuong trinh c6 dung 8 nghiém khi va chi khi
Trwong hop 1: Céc phuong trinh (2); (3) moi phuong trinh ¢6 4 nghiém

log,a—1>4
< <0<log,a-1,5<4 < 5<log,a<5,5<1024<a<2048 = a {1025,...,2047}
O<log,a-2<4
Truong hep 2: Phuong trinh (1) c6 4 nghiém va phuong trinh (2);(3) mdi phuong trinh c6
O<logysa-1<4
2 nghiém < Jlog,a—-1,5<0 < l<log,a<l,5<4<a<8=ac{56,7}.
log,a—-2<0

Vay c6 tat ca 1026 gia tri cia m .
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Cau 11: Goi S 1a tap chira tit ca cac gia tri nguyén cia tham sd m e [0;2023] dé bat phuong trinh
log(60x2 +120x +10m — 10) —3log(x+1)>1 c6 mién nghiém chtra ding 4 gi4 tri nguyén cua bién x . S6

phan tir ciia S 1a
A. 3. B. 10. C.o. D. 12.
Loi giai

Chon A
x>-1

(%)

log (60x” +120x +10m —10) = 3log (x +1) > 1 < 1+ log(6x” +12x +m —1) - log(x +1)’ > 1

Didukién {
6x"+12x+m—-1>0

IS log<6x2 +12x+m—1) > log(x+1)3 S 6x +12x+m—1 >(x+1)3 (1)

®6x2+12x+m—1>x3+3x2+3x+1®m—2>x3—3x2—9x=f(x)-

Tir (1) = He¢ diéu kién (*) tro thanh: x > —1.

Xét ham sb f(x)=x>—3x> —9x trén khoang (—1;+ ).

x=-1
Taco: f'(x)=3x*—6x-9.Daoham f’(x):3x2—6x—9=0<:{
X =
Bang bién thién:
x | -1 0 1 2 3 4 5 +00
S| 0 5 0 +
+00
J(x) z
—“\L 27 =20

Pé bat phuong trinh 10g(60x2 +120x +10m — 10) —3log(x+1)>1 c6 mién nghiém chtra ding

4 gi tri nguyén cta bién x khi —11<m-2<0e —9<m<2— "%l Lo<pm<o

Viay c6 3 gia tri nguyén ctiia tham s0 m thoa man bai toan.

Chu 12: Cho ham s6 f(x) =log, (\/ 4x* +1+ 2x) +3x?%! C6 tét ca bao nhiéu gia tri nguyén ctia m thudc

doan [-2021;2021] dé bit phuong trinh £ (x + 1) + f(=2mx) >0 nghiém dung véi moi x € (0;+00).
A 2023 B. 4020 C. 4022 D. 2021
Loi giai

Chon A
Tap xac dinh: D=xeR.

2(\/4x2 +1 +2x)
Taco f'(x)=

e 1(J4 113 )1 3+6063x202°>0 = f(x) dong bién trén R.
xXT+ x“+1+2x)n

Ta thay:

-1
F(=x)= log3(«/4(—x)2 i1+ 2(-x)) #3(-)"™ =log, (VA + 1+ 2x) =36 =1 (x)
Vay f(x) laham s le.

Khi dé: f(x2+1)2—f(—2mx)<:>f<x2+1)2f(2mx)<:>x2+122mx<:>x+122m,Vx>0.
X
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= -1(L
R T S SN

Ta c6 bang bién thién ctia ham sé y = g(x) :

X 0 1 +0
g'(x) - 0 +
g(x) H\”/‘M

Theo yéu cau bai toan thi 2m <2 < m<1.
Vi m e[-2021;2021] = s6 gié tri cia m bang: (1-(-2021))+1=2023.

Ciu 13: Trong mit phang v&i hé toa d6 Oxy, diém M (x5») biéu dién nghiém cta bat phwong trinh
logs (9x +18) + x = y+3*. Co bao nhiéu diém M c6 toa dd nguyén thudc hinh tron tim O bankinh R =7
?

A. 7. B. 2. C. 3. D. 49.

Loi giai
Chon B
biéu kién: 9x +18>0 <= x> 2.
Taco: log;(9x+18)+x=y+3" < logs(x+2)+x+2=y+3"
bat t =log,(x+2), re R.Khidotacd: 1 +3" = y+37 (*)
Ta thdy ham s f(x)=x+3" dong bién trén R ( do f'(x)=1+3"In3>0VxeR)
Suyra (*)ot=y=logy(x+2)=y<=>x+2=3"
e L Ly <49
Do M c6 toa @6 nguyén thudce hinh tron tam O ban kinh R =7 nén 7
X,y €
Khidé —1<x<7=1<x+2<9=3°<3"<3> = y{0;1;2}
Truwong hgp 1: y=0= x =-1 ( thda man)
Truwong hgp 2: y=1= x =1( thoa man)
Truwong hop 3: y=2= x="7(loai)
Vay ¢6 2 diém thoa man yéu cau la (=10),(1;1).

Céu 14: C6 bao nhiéu s6 nguyén a <11 sao cho trng véi mdi @ ton tai it nhat 6 s6 nguyén be (O; 8) thoa
man log, (b2 + 12) +log,[ (b+7)(a—3)]+logs(a+19)27.
A. 5. B. 4.. C.6.. D. 7.

Loi gigi
Chon A
Tacé log, (b2 +12)+10g3 [(b+7)(a-3)]+logs(a+19)=7
& log, (b* +12) +log, (b +7)+log, (a—3)+log,(a+19)~7=0.
Xétham f(b)=log, (b2 +12)+log3 (b+7)+log,(a—3)+log,(a+19)-7 trén (O; 8)

2b I
J lb —
o /'(8) (b +12)ind " (b+7)in3

>0, Vb e(0;8) nén ham sé dong bién trén (0; 8)
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Suy ra f(l) <f(2) <--.<f(7), do d6 dé c6 it nhat 6 s6 nguyén bE(O; 8) ta can f(2)20
& log(a-3)+log,(a+19)-320 (1)
Xét ham g(a)=log,(a—3)+log(a+19)-3 ten (311) co

) — 1 1
g'(a)= (a—3)In3 i (a+19)In5

vaco g(6)=0, matknac (1) & g(a)2g(6) = a26, dodo a€{6,7,8,9,10}.

>0, Va e(3;11) suy ra ham g(a) ddng bién trén (3;1 1)

Cau 15: Cho hai s6 m,n 1a cc sb nguyén duwong khac 1. Goi P 1a tich cac nghiém ctia phuong trinh:
2022(log,, x)(log, x) = 2021(log,, x)+2022(log, x)+2023 . Hoi P nguyén va dat gia tri nho nhat khi

2020 2017 2023 2018
27, 2770, 277, 277,

A. mn = B. mn = C. mn= D. mn=

Loi giai
Chgn C
Dat log,, x=t=>x=m".
Thay vao phuong trinh ta dugc: 2022(10gn m' ).t =2021¢ + 2022(10gn m' ) +2023
< 2022(log, m).4* —(2021+ 2022log, m)t —2023=0
Day la mot phuong trinh bac 2 theo ¢ va ac =-2023.2022log, m <0
Do d6 phuong trinh ¢ 2 nghiém ¢,,z, va phuong trinh ban dau c6 hai nghiém x, = m" ,
X, =m" .

2021

2021+2022log, m L2021 1 \202:2 2021
L. 4+t 2022log, m 20221log,, m log, m
Taco: P=xx,=m"" =m ¢ =m & =m.| m® =m.n>2

Vi m nguyén duong va khac 1 nén m>2, suyra P> 2%/n**" .
m=2

n= 22022

Mit khac (2021,2022) =1 va » > 2 nén P nguyén va nhoé nhét khi {

Céu 16: C6 bao nhiéu gia tri nguyén cta tham sb m thudc doan [—2023;2023] dé bat phuong trinh
42 42372 £ 427" <1 nghiém dlng voi Vx € (~o0;4] ?
A. 2015. B. 92. C. 2032. D. 93.

Loi giai
Chon A
4R 43I L4 0 ] o 2% —4.2°F 4427 2" < 22"

{2’" > 2% 0

<:>(2m_22X)(2m+22x_4.2x)>0<:> om >4.2x_22x

M <22
,.(2)
(27 <427 2%

0<2% <28
Vxe (—00;4] = .

~192 <427 —2%* < 2?

. 2m > 22x
Giai h¢ phuong trinh )
2™ > 4.2 2
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. , _ 2" > 28
Dé (1) nghiém dung véi Vx e (—0;4] < , & m>8.
2" >2

Do m nguyén thudc doan [-2023;2023] nén c6 2015 gia tri clia m .

. 2" <2
Giai h¢ phuong trinh 2)
2" <427 2%
. : : 2" <0 o
Dé (1) nghiém dung véi Vx e (—0;4] < { khong c6 gia tri nao cia m théa man.
2" <—-192

Vay c6 2015 gidtricua m .

Trang 17



