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Phuong phap ham sé dic trung thudng xuyén xuét hién trong dé thi THPT Qudc Gia va né ciing 1a mot trong
nhitng cau phén loai cia dé:

- Cau 47 ma dé 101 — THPT QG nim 2017.

- Cau 35 d¢ tham khao — BGD&DT nam 2018.

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

- Cau 47 @& tham khao — BGD&DT niam 2020.
Sau ddy, toi xin trinh bay co s& 1y thuyét va gi6i thiéu mot sé vi du 4p dung ctia né trong cac dé thi thir THPT
Qudc Gia ciing nhu d& chinh thirc cia BGD&DT qua cac nam.
I. Co sé 1y thuyét: Cho ham s6 y = f(x) lién tyc trén tap D.

e Néuhamsd f(x) don diéu (dong bién hodc nghich bién) trén D thi Vu,ve D, f(u)=f(v) S u=v.
e Néuham sb f(x) dong bién trén D thi Yu,ve D,f(u) < f(v) Su<v.
e Néuhamsd f(x) nghichbién trén D thi Vu,ve D, f(u)< f(v)<u>v.

II. Ap dung

1. Gidi phuwong trinh, bat phuong trinh mi va logarit

Cau 1. (Chuyén Thai Binh 18) Tinh tong tat ca cac nghiém cua phuong trinh
x +3x°-3x-5

lo +(x+1)Y =x"+6x+7.
£ x> +1 ( )
A. —2+43. B. 2. C.0. D. 2-3.
Loi giai
Chon C.
3 2_ _
Pidu kien 2% T35 L 43 —3x-550.

x*+1
X +3x*=3x-5

x*+1

Véi diéu kién trén, phuong trinh da cho twong duong log +(x+ 1)3 =x"+6x+7

& 10g(x3+3x2 —3x—5)—log.;(x2 +1)=x2+6x+7—(x+1)3
& 10g(x3+3x2—3x—5)+x3+3x2—3x—5=log(x2+l)+x2+l (*).
Xétham so y = f(¢)=logt+t trén khoang (0;+00).
. 1
Ta c6: f(t):tlnlo
Suy ra ham sé f () ddong bién trén khoang (0;+ o).
(*)<:>f(x3+3x2—3x—5)=f(x2+1)<:>x3+3x2—3x—5=x2+1
x=-2
o X420 -3x-6=0< | x=—/3.
-

Déi chiéu diéu kién, ta duge x = ++/3 thoa man.

Vay S=x@+(—xﬁ)=0.

+1>0,Vt>0.

2
Ciau2. (SGD Bic Ninh 18) Cho phuong trinh %logz(x+2)+x+3 =log, 20+l +(1+lj +2Jx+2,goi S
X X

la tong tat ca cac nghiém cua n6. Khi do, gia tri caa S 1a

1-13 1++/13
—

C.§5=2. D. §= .

A.S=-2. B. S= D.
2
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Loi giai
Chon D.

\ -2<x< —l

biéu kién 2.

x>0

Véi diéu kién trén, phuong trinh dé cho twong duong

log, Vi +2 +(Vx+2-1) =log, (2%){(2#)—1}2 (*).

x
Xétham sé y = f(t)=log, t+(t~1)" trén khoang (0;+o0).
2In24> -2In2.t+1

Taco f(1)=—+2(1-1) =2 RIS 0 w0,

Suy ra ham s f(t) ddng bién trén khoang (O; +oo).

Do d6 < (*)<:>f(\/x+2)=f(2+lj<:>\/x+2 :2+l
X X

x=-1

o X -2 —4x-1=0 <= x=3_;/E.

3+\/§
2

X =

x=-1
Két hop véi didu kién ta dugc 34413 -
X =
2

1+\/B

Vay S =
ay >

a+b\/§

c

Cau3. (Nguyén Trii - Pa Niang 18) Goi X, = la mdt nghi€ém 16n hon 1 cua phuong trinh

1 1-x
2x{(\/§)x —GJ +l}:2x2—1. Giatricia P=a+b+c la

A. P=6. B. P=0. C.P=2. D. P=4.
Loi giai
Chon D.

Véi x>1 tacd
1

[N i i
23{(«@)"—(3 +1}=2x2—1@32x—3“+1:x—%@32x+£:3“+x—1 (1).
Xéthamsé f(¢)=3"+¢ trén khoang (0;+).
Tacé f'(t)=3"In3+1>0,Vt>0.

(I)Qf(%jZf(x—l)qzi:x_l @x:“f

X
Viy P=4.

=a=1,b=1,c=2.

4x* —4x+1

Caud. (THTT 18) Biét X,, X, la hai nghiém cua phuong trinh log7( >
X

j+4x2+1:6x va

X+ 2x, =%(a+\/g) v6i a, b 1a hai s6 nguyén duong. Tinh a+b.

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

x>0
Piéu kién 1
X # E

2_ 2x-1)
Ta co log, ijﬁ +1=6x < log, [(’;—)}4)8 —4x+1=2x
X

2x

& log, (2x—1)" +(2x—1)" =log, 2x +2x(1)

Xét ham s f(t)=10g7t+tc>f’(t)=ﬁ+l>0 voi >0
n

Vay ham s6 dong bién

x:3+\/§
. r s 4
Phuong trinh (1) tré thanh f 2x—1) =f(2x)e 2x-1) =2x =
(1) (26-1 ) =7 (2) & (2x-1) s
Pk B
4
9-+/5 )
Vay x +2x,=| —a=9b=5=a+b=9+5=14.
9+/5
2 (m)

Cau 5. (Lwong Thé Vinh 19) Phuong trinh log32x—_12:3x2—8x+5 c6 hai nghiém 1a a va % (véi a,
X

L a A A LA e, cro e \
beN* Vaz la phan so t61 gidn). Gia tri cua » 1a

A. 1. B. 4. C.2. D.3
Loi giai
Chon D
L {2x—1>0 x>l
biéu kién & 2
x—-1#0
x#1
Ta co: 10g32x—_12=3x2—8x+5 <:>10g32x—_12—1=3x2—8x+4
(x—l) x—1
<:>log3ﬁ:3(x—l)2—(2x—l)<:>log3(2x—1)+(2x—1)=log3(3(x—1)2)+3(x—1)2 (1).
X—
Xéthamsé f(¢)=log,(¢)+¢ trén khodng (0;+00).
Taco f'(t)= 1 \ :
aco f'(1) 1 >0,Vt>0

Suy ra ham s6 f(¢) dong bién trén (0;+00).
(1) f(26-1)= 7 (3(x-1)’).
x=2
& 2x—1=3(x-1) & 3x*~8x+4=0 hay .
x=2

3
Vay hai nghiém ctua phuong trinh 1a 2 va % suyra b=3.

Cau 6. (L& Xoay - Vinh phiic 18) S6 nghiém cuia phuong trinh sin2x—cosx =1+log, (sin x) trén khoang

(o;ﬁj 1a
2
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Cau 7.

A. 4. B. 3. C.2. D. 1.
Loi giai
Chgon D

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

sin 2x —cos x +log, (cos x) =1+log, (sinx)+log, (cos x)

< log, (cosx)—cosx =log, (sin2x)—sin2x (*)
1

tin2

Xétham s6 f (1) =log,1—t,véi te(0;1) taco f'(1)= ~1>0,Vee(0;1).

Do d6 ham s6 f(¢) ddng bién trén khoang (0;1).

1 V2
— hay x=—.

2 TG

(C6 Loa - Ha Noi 19) Cho ham sd f(x):ln(\/x2+1+x)+ex—e_x. Hoi phuong trinh

(*) < f(cosx)= f(sin2x) <> cosx =sin2x < sinx =

f(3x ) +f(2x— 1) =0 c6 bao nhiéu nghiém thuc?

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

=

Chon D
Ta co \/xz+1+x>\/x7+x=|x|+x2—x+x=0,‘v’xe]R.

f(—x):ln(\/x2 +1—x)+e’x —e =ln[—xz—i1+xj+ex —e :—ln(\/x2 +1 +x)—ex+e’x =—f(x).

Suyra f(x) laham sé 1&.

Ma f'(x)= 2\/x7+1 +ex+e_"=—x2+1
Suyra f(x) dong bién trén R .
Dods f(3%)+f(2x-1)=0< f(3)=-f(2x-1) & f(3") = f(1-2x) & 3" =1-2x
&3 +2x-1=0(*).

Xéthamsb g(x)=3"+2x-1 trén R.

g'(x)=3"In3+2>0,VxeR.

Suyra g(x) dong bién trén R nén (*) néu c6 nghiém thi c6 nghiém duy nhat.

+e"+e >0, VxelR

+e' +e ' =

1
- Vxt+1

Ma x =0 1a mét nghi¢m cua phuong trinh (*).
Vay tap nghiém cua phuong trinh (*) 1a S = {O} .
(TU NGHIA 19) Cho hamsé y = f(x) lién tyc trén R va c6 dd thi nhu hinh v& duéi day .

YA

[

=W

S6 nghiém cua phuong trinh

A. 6. B. 9. C.7. D. 8.
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Cau 9.

Chon B
Vi f(x)z—% nén 3/ (x)+1>0,VxeR.

3 2
bat 1= f(x) ta dugc ! +f/t3+?+2:3t+2<:>(t+1)3+(t+1):(\/3t+1)3+\/3t+1 (*)
t+

Xét ham ddc trung g(u) =u +u trén R.
Tacé g'(u)=3u’+1>0,VueR.
>-1 = =0 (1
Dodo (¥) < g(t+1)=g(V3r+1) = 1+1=\B1+1 < t o[1=0, /)=o)
£+20+1=3+1  [t=1 | f(x)=1 (2)

Duya vao d6 thi phuong trinh (1) ¢6 3 nghiém phan biét va phuong trinh (2) ¢ 6 nghiém phan biét
(khong trung nhau).

Vay phuong trinh da cho c6 9 nghiém phan biét.

(Nguyén Du - DakLak 19) Cho ham sb y = f(x) =ax’ +bx’ +cx+d (voi a,b,c,d e R,a>0). Biét

dd thi ham s6 y = f ( ) c6 hai diém cuc tri la 4(0;1) va B(2;-3). Héi tap nghiém cua phuong trinh
2 (x)+ f(x)=23/f(x) =0 c6 bao nhiéu phan tir?

A. 2019. B. 2018. C.9. D. 8.
Loi gidi
Chon D
Tacod f(x)= ax’ +bx* +cx+d :f'(x):3ax2+2bx+c.
c=0 a=1
d=1 b=-3

Theo gia thiét ta c6 hé =
12a+4b=0 c=0

8a+4b+1=-3 d=1

+ Xeét phuong trinh:
P+ FE)-2[7 () =0 & £ ()20 =) +247 () ()
Xét ham s6 ddc trung h(1) =1 +2t = h'(t) =37 +2>0, VteR.
f(x)=0 =337 +1=0 (1)
=) e f(x)=r(x) o] f(x)=1 o|F-37=0 (2
f(x)=-1 |x*-3x"+2=0 (3)

B4m may, phuong trinh (1) ¢6 3 nghiém phan biét, phuong trinh (2) ¢6 2 nghiém phén biét, phuong
trinh (3) c6 3 nghiém phan biét (khong trung nhau).

Vay phuong trinh da cho c6 8 nghi¢m phan biét.

2. Tim diéu kién dé phwong trinh, bat phwong trinh ¢é nghiém
Cau 10. (D¢ Chinh Thire 18 - Ma 103) Cho phuong trinh 7" +m=log,(x—m) véi m la tham s6. C6 bao

nhiéu gia tri nguyén ctia m € (—25;25) dé phuong trinh da cho c6 nghié¢m ?

A. 9. B. 25. C. 24. D. 26.
Huéng din giai

Chon C

bK: x—m>0 (a).

T " +m=t

Pt 1 =log, (x—m) tacéhé{ =7 +x=T7+t (1).

7' +m=x
Do ham s6 f(u)=7"+u ddng biéntrén R, néntaco (1)< 1=x.

Khi do: 7" +m=x < m=x-7" (théa didu kién a).
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Xétham s g(x)=x-7"=g'(x)=1-7"In7=0 < x=—log, (In7).

Béng bién thién:
¥

x —00 —log;(In7) +00
g'-x- + 0 —_

gl-log;(In7 ]

" _m/' \_w

Tir d6 phuong trinh da cho c6 nghiém khi va chi khi m < g(~log, (In7))~ -0, 856.
Do m nguyén thugc khoang (—25;25), nén m € {—24;—16;...;—1} )

Cau 11. (D¢ tham khiao BGD 18) C6 bao nhiéu gida tri nguyén cua tham s6 m d€é phuong trinh
%/ m+ 3m =sinx c6 nghiém thyuc?

A.S. B. 7. C.3. D. 2.
Loi giai

Chon A
Taco %/m+3m:sinx<:>3m:sin3x—m.
i u=sinx(-1<u<I)

" {v:\3/m+3sinx SV =m+3sinx=m+3u

3v=u’ -
Ta co hé veuom —>u’+3u :v3+3v(*).
Vv =m+3u
Xéthamsd y=f(¢)=r +3¢ trén R.
f'(t)=3t"+1>0,v¢1eR nénhamsd f(¢) dong bién trén R.
(*)<:>f(u)=f(v)<:>u:v.
Suyra u’ =m+3u < m=u’ —3u(1).
Xétham s6 g(u)=u’—3u trén doan [-11].
Taco g'(u)=3u’-3=0cu==I.
g(—l):2;g(l):—2.
Suy ra 1’[1}1211)](g(u) = 2;1[1}11;Hg(u) =-2.
Do d6 phuong trinh (1) c6 nghiém khi va chi khi 2<m <2.
Vi meZ nén me{0;£1;£2}.
Cau12. C6 bao nhidu gia tri nguyén dwong nho hon 2018 cua tham sé m dé phuong trinh
log, (m +m+2" ) =2x ¢6 nghi¢m thuc?
A. 2017. B. 2016. C. 1005. D. 1004.
Loi giai

Chon A

. m+2*>0 (a)
biéu kién: .

m+\Nm+2°>0 (b)

Ta c6 logz(m+ m+2x):2xc>m+\/m+2" :(2")2 Sm+2" +\Vm+2" :(2’“)2+2"(*).
Xét ham sd f(l) =¢" +¢ trén khoang (0;+oo).
Vi f'(t)=2t+1>0,V¢>0 nénham s6 f'(¢) dong bién trén khoang (0;+).
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Dods (*) e /(Nm+27)=/(2) @ Im+2 =2 o m=47-2".
Xéthamsé g(x)=4"-2" trén R.

2 1
g (x)=4"I4-2"n2=0<2.(2") “2=0e2 =sex=-l.

Bang bién thién

YCBT < m Z—%.
Vay me{1;2;..;2017}.
Cau13. (KHTN Ha Nji 19) C6 bao nhiéu gia tri nguyén cia tham s6 m (|m|<10) dé phuong trinh

2" =log, (x+2m)+m c6 nghiém ?

A. 9. B. 10. C.5. D. 4.
Loi gii
Chon A
DK: x+2m>0
Taco 2 =log, (x+2m)+m < 2" =log, (x+2m)+2m
2" =t+2m
Pt 1 =log, (x+2m) ta cé =2 +x=2"+t (1)
2'=x+2m

Do ham s6 f (u)=2"+u ddng bién trén R, nén ta co (1)< ¢ =x . Khi do:
2=x+2m S 2m=2"—x.

Xétham s g(x)=2"-x = g'(x)=2"In2-1=0 < x=—log, (In2).
Bang bién thién:

x —0 —log,(In 2) +0
g'( x) - 0 ¥
g{ x] +C +0

I

Tir @6 phuong trinh da cho ¢6 nghiém khi va chi khi 2m > g(—log2 (In 2)) oS m>

g(-log,(In2))

g(—log2 (In 2))
2

~ 0,457 (cc nghiém nay déu thoa man diéu kién vi x+2m =2">0)
Do m nguyén va |m|<10,nén me{1,2,3,4,5,6,7,8,9} .
Céiu 14. Cho ham sb f(x):(l—m3)x3+3x2+(4—m)x+2 v6i m 1a tham sd. Co bao nhiéu sd nguyén
€[-2018;2018] sao cho f(x)>0 véi moi gid tri x €[2;4].
A. 4037 . B. 2021. C. 2019. D. 2020.
Loi gidi
Chon D
Tacof 20 < ( )x3+3x2+(4—m)x+220<:>(x+1)3+(x+1)2(mx)3+mx (1).
Xét ham sd ( )=t +t trén R, c6 g'(¢)=3"+1>0, VieR.
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Do d6 ham s6 g(t) dong bién trén R .
>

:>(1)<:>g(x+l) g(mx) Sx+lzme < mSX—H, Vxe[2;4].
x

Vi ham sb h(x)= XTH nghich bién trén doan [2;4] nén r[121141]1 h(x)=h(4)=

I NV

YCBT < m<minh(x) < m< .
[2:4] 4
Vi m nguyén thudc doan [—2018; 2018] nén c6 2020 gia tri cia m théa man.
Cau 15. (Chuyén Vinh Phiic 18) Tim tit ca cac gi tri caa tham s m dé phwong trinh hl(m + ln(m +x)) =X
¢6 nhiéu nghiém nhat.
A.m=0, B. m>1. C.m<e. D. m=-1.
Loi giai
Chon B
m+x>0 (a)

Digu lagn {m+ln(m+x) >0 (b)

Phuong trinh da cho tuong duong véi m+1In(m+x)=e" (thoa diéu kién b).
Dat 1n(m+x)=y —> m+x=e¢" (thoadiéukiéna) < e -m=x .

Ta ¢6 h¢ {e;_m:y:ex—ey:y—x:>e"+x:ey+y(*).
e/ —m=x
Vihamsb f(¢)=¢'+¢ déngbiéntrén R nén (*) < f(x)=f(y) o x=y
S>m+x=e Sm=¢e —x.

Xétham s g(x)=¢"—x; g'(x)=¢"-1; g'(x)=0=x=0.

BBT

Suy ra phuong trinh c¢6 nhiéu nhét 13 hai nghiém < m >1.

Cau16. (SO CA MAU 19) Goi S la tip tat ca cc gia tri nguyén cua tham s6 m e[-2019;2019] dé bat
phuong trinh (1-m*)x* +3(2-m’)x* +(13=m=3m’ ) x+10-m—m’ 2 0 dung
v6i moi x €[1;3]. S6 phan tir cua tap S 1a
A. 4038. B. 2021. C. 2022. D. 2020.

Loi giai
Chon B
(l—mg’)xg’+3>(2—1113)262+(13—m—3m3)x+10—m—m3 20,Vx€[1;3] .
<:>(x+2)3+x+22[m(x+1)]3+m(x+l),Vxe[1;3]. (*)
Xét: f(1)=+1,VteR [taco f'(t)=3"+1>0,VieR
Ham s6 /() luon dong bién trén R .
x+2
x+1

(*) = (x+2)2f(m(x+1))<:>x+22m(x+l) < m<

YCBT @ m<min™ "2 o m<>.
03] x+1 4

Vi meZ nén me{-2019;-2018;...;1} .
Vay c6 2021 gia tri cAn tim.

ThS. Wguyén Odn Rin - BT Trang 8/43



Cau 17.

Cau 18.

Cau 19.

(PE 17 VTED 19) C6 bao nhiéu s6 nguyén m dé bat phuong trinh
x® +6x* —mx’ +(15 —3m2)x2 —6mx+10>0 nghiém dung véi moi s6 thuc x.
A. 4. B. 3. C. Vo sb. D. 5.

Loi giai
Chon B
Ta co: x° +6x* —mx’ +(15—3n12)x2 —6mx+10>0 < x° +6x* +15x> +10 > m’x’> +3m*x* + 6mx
& (x2 +2)3 +3(x2 +2) Z(mx-i—l)3 +3(mx+1) & f(x2 +2) > f(mx+1)
Trong d6 f (x)=¢+3¢ dong bién trén R .
f(F+2)2 f(mx+l) X +22mx+l e X —mx+120,Vx < A=m’ -4<0& 2<m<2.
(SO QUANG BINH 19) GoiS 1a tap hop tat ca cac gia tri nguyén duong cua tham s6 m dé bat
phuong trinh sau x°+3x" —m’x’ +4x* —mx+2>0 nghiém ding véi moi x e[1;3]. Téng tat ca cac
phan tir cua S bang
A. 3. B. 2. C. 1. D. 4.

Loi giai

Chon A
Taco: x°+3x* —m'x’ +4x> —mx+2>0 < x° +3x* +4x° + 2> m’x’ + mx
& (x2 Jrl)3 +(x2 +1) > (mx)3 + mx (1)
Xét ham dédc trung f(1)=£+1= f'(¢)=3>+1>0
(1)<:>f(x2+1)2f(mx)<:>x2+12mx

Bai toan tro thanh tim m dé bét phuong trinh x2+1>mx nghiém ding v&i moi x € [1;3]

2
x2+12mx<:>méx *l :g(x) ,Vxe[1;3]
X
g'(x):l—izZOVxe[l;3]:>]\/.[lli131]g(x):g(l):2
X xell;

YCBT <m<2.
Vi meZ" nén me{l;2}—>S:1+2:3.

(Chuyén Thai Binh 19) C6 bao nhiéu gia tri nguyén ctua tham s6 m dé phuong trinh
f(é/ f(x)+m):x3—m c6 nghiém x € [1;2] biét f(x)=x"+3x" —4m.
A. 16. B. 15. C.17. D. 18.
Loi gidi
Chgn A

Pat t=3 f(x)+m = = f(x)+m . Ta duoc hé phuong trinh sau:
f(O=x-m fO=x"-m |[fO)+6=f(x)+x'(*
= = .
t =f(x)+m f(x)=t'—m f(x) =t-m
Vi f(x)=x"+3x*—4m, f'(x) = 5x* +9x* > 0,Vx € R nén ham sb i(x) = f(x)+ x*ddng bién trén R
.Do do6: ()= x=t.

Khi d6 ta duge: f(x)=x"—m=x"+3x"—4m < x° +2x° =3m < g(x) :§x5 +§x3 =m(*¥).

D@ thiy g(x)= %xs +§x3 dong bién trén [1;2] nén phuong trinh (**) c6 nghiém trén doan [1;2] khi

vachi khi: g()<m<g2)<1<m<l6.
Vi m thudc s6 nguyén nén c6 16 sb thoa min bai toan.
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Cau 20. (T4p huin Bic Ninh 19) Cho phuong trinh 2x’/6x +4m.(3x+2m+1) =8x° +20x* +10x* +1. Biét

a I \ g A A \ A A Az ., P Y S T I A
—;+00 | (V01 a,b 1a cac sO nguyén duong va phan s6 — t01 gian) la tap tat ca cac gia tri cua tham so
b b b . .

b
m & phuong trinh da cho c6 hai nghiém duong phan biét. Tinh S = a® +b*.
A.17. B. 5. C. 25. D. 10.
Loi gidi
Chon C

Vi x >0 phuong trinh da cho twong duong véi
\/6x+4m.(6x+4m+2) =8x’ +20)c+&+i3
X X

@(WY +2x/M=(2x+lJ3 +2(2x+lj(*).

x X
Xét ham sb f(t) =£ +2t trén R.
Tacod f'(¢)=3t"+2>0,V¢€R nén ham sb dong bién trén R .

2
Do dé (*)<:>f(\/6x+4m)=f(2x+lJ<:>\/6x+4m =2x+l—>4m=(2x+lJ —6x.
X X

X

2
Xét ham s g(x)=(2x+lj —6x trén khoang (0;+).

X
2 2 =1
g'(x)=2(2x+1j(2—i2j—6=0@ SR el Y R R P .
X X X X x=-0,57...<0
Béng bién thién
X 0 | +o0
g'(v) - 0 +
+00 +o0
3
YCBT <:>m>% —S8=3"+4>=25.

Cau21. (TRAN NHAN TONG - QUANG NINH 18) Phuong trinh
27 Im 3y (X0 =627 +9x+m) 27 =27 +1 ¢6 3 nghiém phan biét khi va chi khi m € (a;b). Tinh
T=b-a*.

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

Taco 2729 (o0 =62 +9x+m) 27 =27 +1 6 27" 4 (x=2) +8+m—3x=2"+2""
c:>2¥ﬁ+m—3)c:22”“+(2—)c)3 (*).
Xéthamsd g(7)=2'+7 trén R.
g'(1)=2"In2+3¢* >0,Vt € R nénham sé g(¢) dong bién trén R.
Do do (¥) < g(¥m=3x)=g(2-x) = Im-3x=2-x & m-3x=(2-x) & m=8-9x+6x’~x.
Xéthamsd f(x)=-x"+6x>-9x+8 trén R.

=3
6 f'(x)=-3x"+12x-9; f’(x)zO@{x R

X =

Bang bién thién
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Cau 22.

Cau 23.

Cau 24.

Dua vao bang bién thién ta co, phuong trinh ¢6 3 nghiém phan biét khi 4 <m <8.

Suyraa=4; b=8 =T =b"—a’=48.

(SGD Ba Ria Viing Tau 18) C6 bao nhiéu gid tri nguyén clia tham sé m d ton tai cip s6 (x;y) thoa
e — e =1-2x -2y va log; (3x+2y—1)—(m+6)log, x+m’ +9=0.

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

Chon B

x>0

Diéu kién :
3x+2y—1>0

Taco: e - =1-2x-2y < ™™ +(3x+5y) =" +(x+3y+1) (*).

Xéthamsd f(t)=¢'+¢ trén R.

Tacod f'(t)=¢'+1>0 nén ham s6 dong bién trén R.

Do dé (*) < f(3x+5y)=f(x+3y+1) ©3x+5y=x+3y+1 < 2y=1-2x.

Thé vao phuong trinh con lai ta duge log} x—(m+6)log, x+m* +9=0.

bit ¢ =log, x, phuong trinh tr thanh > —(m+6)t+m*+9=0 (1).

Phuong trinh (1) co nghiém < A>0< -3m* +12m>0 < 0<m<4.

Do d6 ¢6 5 sd nguyén m théoa man.

(SO BA RIA VUNG TAU 19) Cho phuong trinh 3%+ 27" 3+ 4 33 3y 4 m—5=0. Goi S la

tap hop cac gia tri nguyén cia tham s6 m dé phuong trinh trén c6 ba nghi€ém phan biét. S6 phan tir

cua S la

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

Loi giai
Chon C
Phuong trinh d4 cho tro thanh 37+ 27" 4 (x3 +x°—2x+ m) =37y (x2 + x+5) (1)
Xéthamsd f(1)=3"+t,1eR ¢6 f'(t)=3"In3+1>0, Vit e R = f(¢) ludn dong bién trén R.
Do d6 phuong trinh (1) & x* +x* —2x+m=x"+x+5m=—x" +3x+5.(2)
Xét ham sb g(x)=—x"+3x+5=g'(x)=-3x"+3; g'(x) =0 = x ==1.
Ta c6 bang bién thién

X —o0 —1 1 +o0
g'(x) - 0 + 0 -
+00 7
g(x) 3 / —©

Tir bang bién thién ta thiy, phuong trinfl da cho c6 ba nghiém phén biét < (2) c6 ba nghiém phan biét
<3<m<7.VimeZ nén m=4;5;6.Vay co 3 gia tri m nguyén.

—si 2(1-sin
mcosx—sinx —e ( x)

Cho phuong trinh e =2—sinx—mecosx voi m 1a tham sb thuc. Goi S 1a tap tit ca
cac gia tri cia m dé phuong trinh c6 nghiém. Khi d6 S co dang (—w;a]u[b; +00). Tinh
T =10a+20b.
A. T=103. B.T=0. C.T=1. D. T=310.

Loi gidi
Chon A
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Cau 25.

—si 2(1-sin
mcosx—sinx —e ( x)

Taco e =2—sinx—mcosx

mcos x—sinx

e +mcosx—sinx = e 17" 4 2(1-sinx)
Xéthamsé f(t)=¢'+t (teR), f'(t)=¢+1>0 = f(¢) dongbiéntrén R.

mcosx—sinx

Suyra e +mcosx—sinx = e +2(1-sinx) <> mcosx—sinx=2(1-sinx)

<& meosx+sinx=2.

Phuong trinh c6 nghiém khi m* +1>4 < m* > 3.

- 8= (—m;_ﬁ]u[ﬁ;m) . Vay T =10a+20b =103

(Chuyén Lwong Thé Vinh — Dong Nai 18) C6 bao nhiéu s6 nguyén m dé phuong trinh
3x° +3x+m+1

log, > = x* —5x+2—m c6 hai nghiém phan biét 16n hon 1.
2x" —x+1
A. 3. B. V6 sb. C.2. D. 4.
Loi giai
Chon C
Diéu kién: 3x* +3x+m+1>0 (a).
Ta co:
2 2 1
log23x +23x+m+1:)c2—5x+2—m(:)log2 3x +23x+m+ —l=x"-5x+1-m
2x"=x+1 2x"—x+1
2
< log, 3x t3x+m+1:x2—5x+l—m
4x°=2x+2
& log, (3x” +3x+m+1)—log, (4x* —2x+2) = (4x" —2x+2)— (32" +3x+m+1)
& log, (3x” +3x+m+1)+(3x" +3x+m+1) =log, (4x” —2x+2)+(4x* —2x+2) (1)

Xétham sé: f(1)=t+log, trén (0;+0), ta c6 f’(t):1+t ll 5 >0, Vi e(0;+0).
.In

Do d6 ham s6 f'(¢) ddng bién trén (0;+00).

Suy ra: (1)< f(4x* =2x+2) = f (32" +3x+m+1)

< 4x* —2x+2=3x>+3x+m+1 (thoa diéu kién a)

< x> =5x=m-1 (2). Diéu nady ding véi moi xeR.

Xétham so: g(x)=x"—5x trén R, taco g’(x):2x—5:0<:>x=§.

Béng bién thién:
5
X —0 | — +o0
2
y' B 0 B 0 +

Theo bang bién thién ta thay: phuong trinh (2) cO hai nghiém phan bi¢t 16n hon 1 khi va chi khi
—§<m—l<—4 @—2<m<—3.
4 4

Do meZ nén me{—S;—4}.

Vay c6 2 gié tri nguyén cua m théa man yéu cau bai toan.
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Ciu 26. (SGD Phii Tho 18) C6 bao nhiéu gia tri nguyén dwong cuia tham sé6 m dé phuong trinh

Cau 27.

x+2

(\/sz +mx+1
log,| ————

} +V2x +mx+1=x+2 cb hai nghiém thuc phan biét?

A. 3. B. 4. C.2. D. 1.
Loi giai
Chon B

s x+2>0
biéu kién: 5 .
2x +mx+1>0

x+2

/ 2
Ta co log, (M}r\ﬂx%ﬂmwrl =x+2

<:>10g2\/2x2+mx+1+\/2x2+mx+1zlogz(x+2)+x+2
@f(\/2x2+mx+1):f(x+2) (1)

Xétham sd f(¢)=log, 1+t voi t €(0;+%) cd f’(t):ﬂ%+l>0, Vi e (0;+0).
= f() ddng bién trén (0;+0) nén (1) <> v2x +mx+1=x+2.

T de x>-2 x>-2
aee 2)c2+mx+1:(x+2)2<:> x*+(m—-4)x-3=0 (2)

YCBT < (2) c6 hai nghiém phan biét x,, x, 16n hon -2

A=(m-4)+12>0 [meR meR

S (x+2)+(x,+2)>0 < x +x,+4>0 S{4-m+4>0
(x,+2)(x,+2)>0 xx,+2(x +x,)+4>0 —3+2(4-m)+4>0
m<8

= gom<—mameN =>me{l;2;3;4}.
m<5 2

(SGD Bic Ninh 18) Tap hop tit ca cac gia tri thuc cta tham s6 m dé phuong trinh

e +e = 2(x+\/1—x2 )(1+X\/l—x2) c6 nghiém la

A. (0;lln 2). B. (—oo;lan] C. (O;lj. D. [lln2;+ooj.
2 2 e 2

Loi giai
Chon B
2

Pt r=x+\V1-x* 52 =1+ 2n/1-2* & xfl-x* =2 2‘1,

, X ﬂl—xz—X. , 2 0<x<1 \/5
tzl—ﬁz m ;=0 A+1-x =x<:>{l_x2:x <:>x=7.

r(—l)=—1;r(1)=1;z(£}=ﬁ—>—1szs\5.

2

T

1
Phuong trinh tro thanh €™ +¢” = 2t.[1 + j e+ =1 +1(*).

Xét ham f(u):u3+u trén R .
f'(u)=3u"+1>0,YueR nénhamsb f(u) dong bién trén R.
(*)@f(e’")zf(t)@em:t.
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Phuong trinh ¢6 nghiém < —-1<e” < V2ems< %an .

Cau28. (SO NAM DINH 19) Cho ham sé f(x)=2019"-2019". Tim sb nguyén m lon nhdt dé

f(m)+ f(2m+2019)<0

A. —673. B. —674. C. 673. D. 674 .
Loi giai

Chon B

Hamsb f(x)=2019"-2019"" x4c dinh trén R.
Taco: f(—x)=2019"-2019" =—(2019" ~2019 ") =—f(x) = f(x) laham I¢ trén R..
Ma f'(x)=2019"1n2019+2019 " In2019>0,Vx € R nén ham sé f(x) dong bién trén R .
Do vay: f(m)+ f(2m+2019) <0< f(2m+2019)<—f(m)
S f(2m+2019) < f(-m) < 2m+2019 < —m < m <—673
Do d6 gid tri m nguyén 16n nhat thoa man 1a —674.
Ciu 29. (Ping Thanh Nam 19) Cho ham s f(x)= ln(x+m). C6 tit ca bao nhiéu sb nguyén m thoa

mén bat phuong trinh f (logm)+ f (logm 20119j =0

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

Chon C

Diéu kién: m>1.

Ham b f (x) =In(x+x +1) c6 TXD D=R.

Ta co f(—x)zln(—x+\/x2+l)=ln;\/_=—ln(x+\/x2+l):—f(x), VxelR .
x+x"+1

! >0, Vx, nén f(x) dong bién trén R .

Mt khac f'(x)=

VXt +1
Khi d6 ta co
1 1
1 1 < 1 <—f|log —— 1 <f|-log ——
1 (togm)+ (1og, 520 (ogm)= - 1og, 505 | 1 (togm) < [ ~1og, 5

< logm<-log, LI logm < log2019 ) <10ve - 65,77.
2019 logm

Suy ra m €{2;3;...;65} . Vay c6 tit ca 64 s6 nguyén m théa man.

Céu 30. (Ping Thanh Nam 19) Cho ham sé f(x)= em(e" —e"‘). C6 bao nhiéu s6 nguyén duong m thoa

man bét phuong trinh f(m—7)+f( IZJSO?
m+

A. 4. B. 6. C. 3. D. 5.
Loi gidi

Chon D

Tap xac dinh D=R.

Ta co f(—x):em(e*"—e"):—f(x).

Suy ra f(x) 13 ham sb 1é.

f(x):ex+ X2+l —e X2+l N f'(X):(l‘f‘ zc jeﬁm_i_(l_ X Jeﬁ 2+ >O,VX.

x*+1

= f(x) ddng bién trén R .
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f(m—7)+f( 12 j£0c>f(m—7)§—f(£):f(— 12 j
m+1 m+1 m+1
12 [lSmSS
osm-T71{——& .
m+1 m<—1

Vi m la s6 nguyén duong nén m e {1,2,3,4,5}.

Cau3l. (BE 08 VTED 19) Cho ham s6 f(x)=2"-2". C6 bao nhiéu so6 nguyén m dé bét phuong trinh

f(‘x3 —2x2+3x—m‘)+f(2x—x2—5)<0 ¢6 nghiém dang v4i moi xe(O;l).
A. 7. B. 3. C.9. D. 8.
Loi giai
Chon D
Tacod f(—x)=2"-2"=—f(x) va f'(x)=2"In2+27"In2>0,VxeR.
Suy ra f(‘x3—2x2+3x—m‘)+f(2x—x2—5)<0<:>f(‘x3—2x2+3x—m‘)<f(x2—2x+5)
<:>‘x3—2x2+3x—m‘<x2—2x+5
X =2x*+3x—-m<x*=2x+5 ¥ =3x"+5x-5<m
P P
X =2x" +3x—m>—-x"+2x-5 X =X +x+5>m

Xétham s6 g(x)=x"=3x"+5x=5,x€(0;1) ¢6 rl['(l)%])(g(x):—2
h(x):x3_x2 +x+5,xe(0;1) co r%(l);il?h(x)=5

3x7+5x-5< —2<m
Do do rooes * m,Vxe(O;l)c> .

X =x*+x+5>m S5zm
Viay c¢6 8 nguyén thoa man.

Cau32. Cho ham sb y=f(x)=+l+x’+x. Tim cic gid tri cia m d& bat phuong trinh

*+201
(x—m) f(x—m)+ al 3+ 015x <0 nghiém dung véi moi x € [4;16] .
f(x*+2019x)
A. m>35228. B. m>36416. C. m<38421. D. m<34662.

Loi giai
Chon B
1 1

Xét f(—x)= 1+(—X)2+(‘x)=m‘x:m+x:f(x)

x> +2019x X +2019x

Ta co (x—m)f(x—m)+f(x3 +2019x) <0 <::>(x—m)f(x—m)é—f(x3 +2019x)
< (x—m) f(x—m)< (—x3 —2019x)f(—x3 —2019x)(1) (Vi f(-x) :ﬁ).

Xéthamsd g(1)=t.f (1)=t(\1+7 +1) wen R

t AM -GM t
+2t > 2 [N1+£%.
VI+¢? NIy

= g'(t)22)|+2:>0.

2 2

w2 =2 +21

g'(t)=V1++

Vay ham s6 g(¢)ludn dong bién trén R.
(l) & g(x—m) < g(—x3 —2019x) Sx-m<—x —2019x & m>x’ +2020x .
(1) nghiém ding véi moi x € [4;16] S m> Z[\{?é)]c(ﬁ + 2020x) =36416.
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Cau 33.

Cau 34.

(Yén Mé A — Ninh Binh 19) Tong tat ca cic gia tri nguyén cia tham sb m dé phwong trinh
33 (67 —9x7 +24x+m) 37 =37 +1 c6 ba nghiém phan biét bang
A. 45. B. 38. C. 34. D. 27.
Loi gidi
Chon D

Phuong trinh twong duong véi

3O (0 - 927+ 24x+m) 37 =3 41 37 4+ (m=3x) =3 + (3-x) (¥).

Xét ham dic trung f(¢)=3"+¢ trén R.

f'(1)=3"In3+3¢’ >0,V/ R nénhamsd f(r) dong bién trén R.
(*)<:>f(m)=f(3—x)©m=3—x<:>m:(3—x)3+3x<:>m:—x3+9x2—24x+27.
x=2

Dit g(x)=-x"+9x* —24x+27 = g'(x)=-3x" +18x—24=0<:{
X =

Ta c6 bang bién thién:

7/”\

Phuong trinh c6 3 nghiém phan biét < 7<m<11.
VimeZ —>me{8910} >S5 =8+9+10=27.

(YEN LAC 19) Cho phuong trinh 27" +3x.9" +(3x* +1)3" = (m’ —1)x’ +(m—~1)x, m 14 tham sb.

Biét ring gia tri m nho nhat dé phwong trinh di cho c6 nghiém trén (O; +OO) la a+elnb, véi a, b 1a
cac s6 nguyén. Gid tri caa biéu thirc 174+ 3b bang
A. 26. B. 54. C. 48. D. 18.
Loi giai
Chon A
\ ~ 3 27x X 2 X 3 X 3
Phuong trinh di cho twong duong x’ +3x°3 +3x.(3 ) +(3 ) +x+3" =(mx) +mx

<::>(x+3’c)3 +x+3" :(mx)3 + mx (¥*).

Xéthamsd f(1)=1+t c6 f'(t)=3¢"+1>0,Vt e R=> f(¢) la ham dong bién trén R .

Do do6 tir (*) suyra x+3" =mx. Vi x>0 suyra 1+ —=m.
x

X

Xétham 6 f(x)=1+>— trén (0;+0).
X

3*In3)x-3"
Ta c6 f'(x)z%zO@3"(x1n3—1):0<:>x=ﬁ=10g3e.

DAu cua f ’(x) cling la diu cta nhi thirc bac nhit xIn3—1, do d6 ta ¢6 bang bién thién:
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Cau 35.

Cau 36.

x| 0 logse +00
f - 0 +
+oo +
f \ /
1+e.In3

Tir bang bién thién suy ra gid tri nho nhat ctia m dé phwong trinh c6 nghiém 13 m=1+eln3.
Suyraa=1,b=3=17a+3b=17+9=26.

(Son Tay Ha Noi 19) Cho phuong trinh 2(’C_l)z.log2 (x2 —2x+3) = 4k log, (2|x—m|+ 2) voi m la
tham s6 thyc. Cé bao nhiéu gia tri nguyén ctia m trén doan [—2019;2019] dé phuong trinh ¢ ding 2
nghiém phan biét.
A. 4036. B. 4034. C. 4038. D. 4040.

Loi giai
Chon C

Piéu kién: xeR.
20 log, (x* —2x+3)=4"""log, (2|x—m|+2)
P z(x—l)z_log2 [(x_l)z + 2} = g% log, (2|x—m| + 2) (1).

Xét ham s6 y =2'log, (1+2) véi t>0.

(t+2)1n2
Vay ham s6 y=2"log, (¢+2) ddng bién trén [0;+00).

Taco y'=2"log, (¢+2).In2+ >0, V£>0.

. 5 5 (x—1)2:2(x—m)
Tu (1)< f((x-1) )= f(2|lx—m|) = (x-1) =2|x—m| &
2m=—-x>+4x-1 (1)

o
2m=x"+1 (2)

(*)-

TH1: (1) c6 2 nghiém phan biét va (2) vO nghiém <>

TH2: (2) c6 2 nghiém phan biét va (1) vO nghiém <>

TH3: (1) co nghiém x=2 va (2) co nghiém x=0 <

Két hop véi didu kién m thude doan [~2019:2019] ta o m [—2019;3 u(%;2019} .

Vi m nguyén nén nén ta c6 4038 gid tri cua m.
(Thanh Chwong Nghé An 19) Goi S 1a tap hop tat ca cac gia tri nguyén cua tham s6 m thudc doan

2x* +x+m+1

2

>2x% +4x+5-2m c6 nghiém. S6 phan tir cta tap
x +x+1

[—10;10] dé bat phuong trinh log,
hop S bang

A. 20. B. 10. C. 15.

Loi giai

D.5.
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Chon B
bicu kién xac dinh:

) 2
2 txaml >0 2x +x+m+1>0 (vi X +x+1 =(x+%} +%>0 voi moi x). (%)

X +x+1
Khi do6:
2 2
10g3w22x2+4ﬁ5—2m@10g3—2x 2+x+m+1—122x2+4x+4—2m
X +x+1 X +x+1
2
e log, 2 T ML 5 b axv+d-2m
3(x +x+l)

<:>10g3(2x2 +x+m+l) — log33(x2 +x+1) > —2(2x2 +x+m+1)+6(x2 +x+1)
<:>10g3(2x2+x+m+1) +2(2x2 +x+m+1) > log33(x2 +x+1) +6(x2 +x+1) (1)

Xéthamsd f(¢)=log,t+2¢ v6i t>0 .

Ta co: f’(t):$+2>0,w>0 .

Suy ra ham s f(t) ddng bién trén khoang (O;+oo).

Do d6 (1)< f(2x2+x+m+1)2f(3(x2+x+l)) © 22 +x+m+12 3(x* +x+1) (thoa man (¥))
Sx+2x+2<m.

BPT x° +2x+2<m c6 nghiém <:>m2ming(x) voi g(x):x2+2x+2.

Xét ham sb g(x)=x"+2x+2 v6i xeR c6 g'(x)=2x+2.

g'(x)=0=2x+2=0x=-1.

Bang bién thién

g'(x) — 0 +

g(a)] \ | /

Tir bang bién thién suy ra min g(x) =1.Dodo m=>1.
Vi me[-10;10] nén tap S ={1;2;...;10}. Vay S c6 10 phan tir.

Ciu 37. (PHU DUC — THAI BINH 19) Tim sé gia tri nguyén ctua m thudc [—20;20] dé phuong trinh
log, (x* +m+x\x> +4) = 2m—9)x —1+(1-2mWx> +4 c6 nghiém?

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

Chon B
Diéu kién xac dinh: x> +m+xyx’ +4>0.

log, (x2 +m+xyx’ +4)=(2m—9)x—1+(1—2m)\/x2 +4

< log, (x(\/x2 +4 +x)+m):2mx—9x—l+\/xzJr4—2m\/x2 +4

=2mx—9x—1+x" +4 -2m\x* +4

< log (L+m]
’ VXt +4—x

©10g2£4x+\7#4 ]_2mx_9x_1+Vx2+4—2m\/x2+4
X +4—-x
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Cau 38.

<:>10g2(4x+m x2+4—mx)+(8x+2m x2+4—2mx)+l:log2(\/x +4 - x)+(\/x2+4—x)
<:>10g2(8x+2m\/x2+4—2mx) (8x+2m\/x +4 2mx)—10g2( X +4 - x)+( x2+4—x) (1) Xét
ham s6 f (1) =log,t+1, t €(0;+).
1'(t) :%+1 >0, Vt € (0;+0) nén ham s6 ludn dong bién trén khoang (0;+).
tIn
Khi do (1) & 8x+2myx’ +4 —2mr =\’ +4 —x & 2m (V' +4 —x) = (V' +4—x] -8x
] 8x(\/x2+4+x)
x
S2m=l-——— < 2m=1-

X’ +4-x 4

c>2m=l—2x(\/x2+4+x)c>x\/x2+4+x2 =%.

Xétham sb g(x)=xvx’+4+x" v6i x €(—o0;+0).

2
( X +4+x)
Taco g'(x)= >0,VxeR.
VXt +4
. . 4 ) 4
hmg( )= lim x( X +4+x) =lm|x—/——= lim ————=-2;
X—>—00 xX—>—00 X—>—© \/m_x

X—>—0 4
- /1+— -1
32

xlir&g(x):}iq}o )CZ(‘/I-F%-FI

| |

=+00.
Ta c6 bang bién thién cua g(x)
X —0 +0
g'(x) +
g(x) +0
-2 /
—2m

Dé phuong trinh c6 nghiém thi ! >-2&m< %

Do m nguyén thudc [-20;20] nén sé gia tri m 1a 23.

(CHUYEN THAI NGUYEN 19) Goi S 1a tp hop céc gia tri nguyén duong ctia m dé phuwong trinh
peor 2oy (cos® x -+ 6sin” x +9cosx +m—6)2°"? =2 +1 ¢6 nghiém thyc . Khi do tong cua
hai phan tir 16n nhat va nho nhat cta tap S bang
A. 28. B. 21. C. 24. D. 4.

Loi giai
Chon A

, P v 3 :
Ta co 208 2Hm-3cosx +[(cosx—2) +m—3cosx}2°°” |

o Ymdeosx +(%/m—3cosx)3 =27 ¢ (2—cosx)’ (*).

Xét ham s6 ddc trung f(u)=2"+u’ trén R.
f'(u)=2"In2+3u> >0,Vu € R nén ham s6 dong bién trén R.
(*)@f(M):f@—cosx)@ Im—3cosx =2—cosx

< —cos’ x+6¢cos’ x—9cosx+8=m.
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Cau 39.

Cau 40.

Dit cosx =1 voi didukién te[-L1] ,suyra f(t)=— +61" -9 +8=m.
Dé thay rr[li]r}] f(t)=4 va max f(r)=24 nén phuong trinh di cho c6 nghiém khi va chi khi
te[-1;

te[—l;l]

me [4; 24] .Suyra §= {4;5;...;24} nén tong cua hai phan tir 16n nhat va nho nhit cua S bang 28 .

(Thuin Thanh 2 Bic Ninh 19) Goi S 1a tip chtra cac gia tri nguyén cua m dé phuong trinh
I IS0y ¥l 2m 1 ¢4 3 nghiém thuc phén biét. Tinh tdng cac phin tir ciia tap S .
A. 110. B. 106. C. 126. D. 24.
Loi giai
Chon A

bit t=x’-6x+10.

Ta c6 phuong trinh & +¢' ™ - =1 e’ +e' =" +e” (1).
Xét ham s6 f(x) = €™ +e* xac dinh trén R .

Tacod f'(x)=3e"+e" >0,VxeR.

Suyra f(x) dong bién trén R.

Tu (1),tacod f(¢)=f(m),suyra t=m hay X’ —6x+10=m (2).

3t—m

3x°-18x+30-m X —6x+10-m

Phuong trinh e +e —e™ =1 ¢6 3 nghiém thyc phan biét khi phuong trinh (2) c6 3
nghiém thyc phan biét.

Xét ham sé g(x)=x’—6x+10 v6i xeR.

g'(x)=3x"-6= 3(x2 —2); gx)=0x= +2 .

Ta c6 bang bién thién cua g(x)

T —o0 —\/5 \/§ +00
g (x) + 0 - 0 +
(x) /0 Hv2 /“
g(x
—00 \ﬁ) — 42

Dua vao bang bién thién, phuong trinh (2) c¢6 3 nghiém thuc phan biét khi va chi khi

10-4v2 <m<10+42.
Ta co 10—4+/2 ~4,34 va 10+ 42 ~15,66. Suy ra S ={5;6;7;8;9;10;11;12;13;14;15} .
Téng cac phan tir caa S 1a %(5+15) =110.

(CHUYEN THAI NGUYEN 19) Tim tat ca cic gia tri thuc cta tham s6 m dé phuong trinh
5S¢ +12x+16=m(x+2)Yx’+2  c6 hai nghiém thyc phan  bigt thod  man
20187 —2018%"* +2019x < 2019.

A.me[Zx/g;%J. &me(Z\/g;%/g].

C.me[2\/g;3\/§] D.me[%/&#}u{%/g}.

Loi giai
Chon B
Xét bat phuong trinh 2018>"" —20187"* +2019x < 2019 (1). Piéu kién: x>-1.

g {a:2x+\/x+1 a—b
bat

=a-b=2(x-1)=>x-1= .

b=2++x+1 2
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(1) tré thanh 2018“ —2018” +2019%£0c>2(2018)” +2019a <2(2018)" +20196  (2).

Xétham sé f(¢) =2(2018)" +2019¢ lién tuc trén R .

£'(1)=2.2018'1In2018+2019> 0,V € R nén f(r) dong bién trén R .

Bat phuong trinh (2) < f(a)< f(b) < a<b < 2x+/x+1 <2+ x+1 & —1<x<1.
V6i ~1<x<1,tacé: 5x° +12x+16=m(x+2)Jx> +2

Vxt+2

<:>3(x+2)2+2(x2+2)=m(x+2)\/x2+2 <3 x+2 +2 =m (3).

VXt +2 x+2

x+2 .
bat = voi x e|—1;1].
Vxt+2 [ ]
t’=ix320,Vxe[—l;l] nén ham ¢ déng bién trén [—1;1], suy ra LStéx/g.

() N

. A P 1 . , ae s e
Do ham ¢ don diéu trén [—l;l] nén Ung v41 moi gia tri cua ¢ € {ﬁ,\/g } ta tim dugc dung mot gia tri

cua x € [—1;1] va nguoc lai.

Viét lai phuong trinh (3) theo an ¢ 3t+% =m (4) voi % <t<43.

NE)

(3) ¢6 2 nghiém thyuc phan biét x [—1;1] &< (4) co6 2 nghiém thuc phan bi¢t ¢ € |:L,\/§:| (*).

Xét ham sb g(¢) =3t +2 lien tuc trén [l;ﬁ } :
t

3
g'(l‘)=3—t£2-Cho g'(t)zO@tzzgaz:\Ee{

Béng bién thién:

;ﬁ}

ol

3

Tl

1
" &

g'(t)

&

o

Duya vao bang bién thién, ta c6 (*) < me (2\/6;3\/5]
Vay m e (2% 33 ] thoa yéu ciu bai toan.

CAu4l. (KIM LIEN - HA NOI 19) Cho bét phuong trinh Jx* +x +m —32x* +1+x* (x* 1) > 1-m.. Tim tht
ca cac gid tri thuc ctia tham s6 m dé bat phuong trinh nghiém dung véi moi x >1 .

A.mZ%. B. m>1. C.m>%. D. m=>1,

Loi gidi
Chon D

Ta co: 3/x4+x2+m—3/2x2+1+x2(x2—1)>1—m

<:>(x4+x2+m)+%/x4+x2+m—3/2x2+1—(2x2+1)>O

<:>(x4 +x2+m)+%/x4 +x>+m >i/2x2+1+(2x2+1) (1)
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Xéthamsé f(f)=r+1,teR.
Co f'(t)=3"+1>0, VieR nénhamsd f(¢) dongbién trén R.
Bét phuong trinh (1) c6 dang ]”(\3/x4+x2+m)>f(\/3 2x2+1)<:>i/x4+x2+m > 327 +1

Sxt+xlem>2x" +1 om>—x"+x"+1,
r \ A 4 2 ;.
Xét ham s6 g(x)=—x"+x*+1 voi x e(1;+0).

Bét phuong trinh d4 cho nghiém dung véi moi x>1 < m> g(x) ,Vx>1,
g'(x) =—4x +2x = —2x(2x2 —1) <0, Vx>1.
Béng bién thién:
X 1 +00

g'(x) -
i ||
g(x) \,

Tap gié tri ciia ham s6 g(x) trén (1;+00) 1a (—o0;1).

Vay m>g(x),‘v’x>1 Sm21.
Chu 42. (Nguyén Du 19) Cho ham sé f'(x) lién tuc trén R c6 d thi nhu hinh v&. C6 bao nhiéu gi4 tri nguyén
ctia n dé phuong trinh sau c6 nghiém xeR. f(—l6sin2 x+6sin2x + 8) = f(n(n+1))

3

A. 10. B. 6. C.4. D. 8.
Loi gidi
Chon B
Nhin vao d6 thi ta thdy ham s f(x) luon dong bién trén R, do do
f(~16sin’ x+6sin2x+8) = f(n(n+1)) < ~16sin> x+6sin 2x+8 = n(n+1)
Ta xét
—16sin’ x+6sin2x+8 =n(n+1)
< —8(1—cos2x)+6sin2x+8—n(n+1)=0
< 8c0s2x+6sin2x—n(n+1)=0
Dé phuong trinh c6 nghiém x e R thi 82 +62 > (n2 +n)2 N (n2 +n)2 <100 < -10<n’ +n<10

snP+n<l0e _l_zmgng_nzm

(do n* +n>-10,Vn).

Vi n nguyén nén ne{-3;-2;-1;0;1;2}.
Cau43. (Ngd Quyén - Ha Noi 19) Tap hop tit ca cac gid tri cua tham sé m dé phuong trinh

) ) . 2 1
m+\/m+1+x/1+sinx =sinx c6 nghiém la doan [a;b]. Khi do6 gia tri ctia bicu thirc T=4a—g—\/§

béng
A. 4. B. -5. C. 3. D. 3.
Loi giai
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Taco —1<sinx<1<0<1+sinx <2< 0</I+sinx <+/2,VxeR.

Pit t=+/1+sinx . Taco 0<¢<+2 va sinx=¢—1.

Khi d6 phuong trinh ¢6 dang: m+Nm+1+t =1 —1< m+1+t+m+1+1 =£> +1 (*).
Xéthamsd f(1)=1"+1,1>0.

Taco f'(1)=2t+1>0,Vt>0.

Do d6 ham s6 f'(¢)=¢>+¢ ludn dong bién trén (0;+00).

Vithd (*) o t=Vm+l+t @m=1 —1-1 (*¥)

Xét ham sd g(t)=¢-t-1, te[O;\/E]_
g'(t)=2t-1, g'(t):0<:>2t—120<:>t:%,

Bang bién thién ctia ham s g(t)=’-t-1,te [O;\/E]

t 0

O (ro | =

g'(2) -

glz)

Phuong trinh dé bai c6 nghiém < (**) c6 nghiém 7 € [o;ﬁ] = —% <m<1-+2.

Vay me[—%;l—ﬁ} nén a:—%;bzl—\/z:T:—4.

CAu 44. (TT Thanh Tuwing - Nghé An 19) Cho ham s6 f (x)=3/7+3x —3/7-3x +2019x. Goi S 1a tap hop
cac gia tri nguyén ciia m théa man diéu kién f(‘x3 —2x’ +3x—m‘)+f(2x—2x2 —5) <0,vx e(0;1).

S6 phan tir cia S 1a
A. 7. B. 3. C.9. D. 5.

Loi gidi
Chen C
Vi f(x)=37+3x=/7-3x+2019x 1a ham 6 1é va ddng bién trén R nén ta c6
f(‘x3 —2x’ +3x—m‘)< —f(2x—2x2 —5) & f(‘x3 —2x +3x—m‘) <f(2x2 —2x+5)

<::>‘x3—2x2+3x—m‘<2x2 -2x+5
{)c3—4x2 +5x—-5<m

3 2 2 P
X =2x " +3x-m<2x" -2x+5
<:>{ X H+x+5>m

X =2x*+3x—-m>-2x*+2x-5

Xét g(x)=x"—4x’ +5x-5 va h(x)=x"+x+5trén (0;1) c6 bang bién thién 1a

x 0 1 T 0 1

g'(x) + ' (z) +

-3 7

g(x) / h(x) /

-5 5
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Tir bang bién thién suy ra f(\f —2x% +3x —m\) + f(2x-2x? -5) <0,vx € (0;1) khi va chi khi
m=>-3
=-3<m<5.
m<S5
Cau 45. (Thi Xi Quéng Tri 19) Cho ham s§ y = f(x) lién tyc trén R va c6 do thi nhu hinh v& bén. Tim gia
3
, 9 —+
tri cua tham s6 m dé€ phuong trinh S - f? (x) +2 ¢6 ding ba nghiém thuc phan biét.
& (x) +1
A m=+2. B. m=+26. C. m=+/10. D.m=1.

Loi giai

Chon B

Phuong trinh twong dwong m’ +m =(,/f2(x)+1)3+w/f2(x)+1 (*)

Xéthamsd f(t)=¢+¢ trén R ¢6 f'(t)=3t+1>0 V¢ R nén ham sb dong bién trén R .

Tur phuong trinh (*) = m =/ f?(x)+1 (Pk m > 1). Khi d6 phuong trinh

x)=m’ —1(1)
mz,/fz(x)+1 <:>f2(x)=m2—1<:> /()
f(x)=—Vm*-1(2)
Néu m=1taco /(x) =0 phuong trinh ¢ 2 nghiém nén m =1 (loai).
Néu m > 1 phuong trinh (2) c6 dung mot nghiém. Nhu vay dé phuong trinh di cho ¢ ba nghiém phéan
‘ ; m=~26
biét thi phuong trinh (1) c6 dung hai nghiém phéan biét suyra Vvm™ -1=5< ,do m>1
m=—26
nén ta chon m = J26.
(Yén Phong 19) Cho ham s6 y = f (x) lién tyc trén R va c6 d6 thi nhu hinh v&. C6 bao nhiéu gié tri

Cau 46.

, x 2 . , . A A 4m’ +m )

ctua tham so m d€ phuong trinh sau c6 3 nghi¢m phén bi§t ————= (x) +3.
21 (x)+5
VA
A. 0. B. 1. C.2 D. 3.
Loi giai

Chon B

Phuong trinh dd cho twong duong 4m’ +m = [fz (x)+ 3]1/2]‘2 (x)+5
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o 8m*+2m =21 (x)+5+1]\J2/7 (x)+5 = (2m)’ +2m = (\/2f +5) 217 (x

Xét ham s g(a):a +a,aeR.Tacod g(a):3a +1>0, VaeR.

Do do, g(a) déng bién tren R Mat khic, g(2m) =g((2/7 (x)+5) & 2m=\2*(x)+5.

m=0 mzﬁ
{m>0 5 2
=<4dmm =520 = .
217 ( ) dm* -5 s ‘f(x)‘z am* =5
|/ (x)]= mz 2

2
Phuong trinh da cho c6 ba nghiém phan biét khi va chi khi duong thang y =, /4’”2 S chtdd thi ham

s6 y= ‘f(x)‘ tai ba diém phan biét.

v A
\ B AN ,
3
\//
o1 6 >
2
Tur do, 4m 5:4 S4m* -5=32 @m:ig.

37

Dai chiéu véi didu kién, ta thu duge m = -
Vay c6 dung 1 gia tri ciia tham s6 m thoa man yéu cau bai toan.

Cau 47. (DE 16 VTED 19) Cho ham da thtre bic ba y = f(x) c6 d0 thi ctia cac ham sé y = f(x); y = f'(x)
nhuy hinh v& bén. Goi S 1a tdp hop tit ca cac gid tri nguyén ciia m dé phuong trinh
f(f( )- )+ 2f(x)=3(x+m) c6 ding 3 nghiém thuc. Téng cac phan tir cia S bang

Y

@)

A. 0. B. 6. C. 7. D. -5.
Loi gidi

Chgn C

f(f( ) ) Zf(x) (x+m)<:>f(f( ) m)+3(f(x)—m)=f(x)+3x.(1)

Xétham g(1)= f(¢)+3¢ trén R.

Taco g'(t)=f"(1)+3.
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Tir d6 thi ham s y:f'(x) ta suy ra f'(x)2—3 VxeR.Dau“="chixayrakhi x=1.

Do d6 g'(t)=f"(t)+320 VteR.Dau“="chi xay rakhi r=1.

Vay ham g(¢)= f(¢)+3t dong bién trén R .

Taco (1) @g(f(x)—m)zg(x)@f(x)—m:x (Viham g(¢)= f(¢)+3t dong bién trén R )
< f(x)-x=m.(*)

Ta co f(x)zax3+bx2+cx+d :>f'(x):3ax2+2bx+c.

f(1)=0 a+b+c+d=0 a=1

Tir d6 thi ham s6 ta co 7'(0)=0 & ¢=0 & b:_3:>f(x):x3—3x2+2.
f'(2)=0 12a+4b+c=0 c=0

f’(1)=_3 3a+2b+c=-3 d=2

Vay (*) < m=x" -3x’ —x+2=h(x).

34243
, 3
Tacod h'(x)=3x"-6x-1=0 <
) _3—2\@_ﬂ
) 3
Bang bién thién
2 | o p " .
h'(z) + 0 = 0 il
h(B) + oo

NI N

Phuong trinh ¢6 ba nghiém phan biét < h < m<h ﬂ =>m e 4 2} Tong cac phan tir cua S

bang Z m=-7.
‘4 r
3. Tim GTLN, GTNN ciia ham so

Mcu

1-
Cau48. (MD 102 - BGD&DT 17) Xét cac s6 thuc duong a, b thoa man log, : =2ab+a+b—-3.Tim gia
+

tri nho nhit P cia P=a+2b .

min

ipminzzr_:s' B' Pmin:3m_7' C' Pminzzm_l' D' Pminzz\/f_s'
Loi giai
Chon A

Diéu kién: ab<1.
Ta co 10g21 :—Zab+a+b 3o log, [ 2(1-ab) |+2(1-ab) =log, (a+b)+(a+b) (*).
a+

Xéthamsé y = f(¢)=log,+¢ trén khoang (0;+0).

Ta ¢6 f'(t):tl 5 +1>0,V7> 0. Suy ra him sé f(t) dong bién trén khoang (0;+00).
.n
Do 6 (*)@f[z(l—ab)]Zf(a+b)<:>2(1—ab)=a+b<:>a(2b+l):2—b<:>a:;[;Jrf,
+
Do a>0, b>0 nén — 2>O:>O<b<2.
2b+1
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Khido: P=a+2b= _b+2+2b. Xét ham sb6 g(b) = _b+2+2b trén khoang (0;2) .
2b+1 2b+1
s s [):_2_T “log(o;z)
- 2
g(b)=—"5+2=0c(2b+1) ==
2b+1 2 210
(26+1) p=—2"N0 e (02)
Lap bang bién thién
T 0 ~2+ V10 2
4
g'(b) - +

0
ot \ /
-3+ 2V10
2

Vay P, —g(\/ﬁ_z} 2103

min B

Cau49. (Chuyén Vinh Phiic 18) Xét cac sb thyc dwong x, y thoa min ln( xj =3x+y—1. Tim gia tri

xX+y
X 1A , 1 1
nho nhat P, cia P=—+—.
< o
A. P, =8. B. P, =4. C.P,=2. D. P, =16.
Loi giai
Chgn A

Diéu kién O<x<%.

Tir gia thiét ln[ xj:3x+y—1 <:>1n(l—2x)+(l—2x)zln(x+y)+(x+y) (l)

X+y
Xéthamsé f(¢f)=Inz+¢ trén (0;+%0) cd f'(t):%+1>0, Vt>0 do doham f(¢) don diéu.
Vay (l)<:>1—2x:x+y<:>3x+y:1 (2)

1 2 1 2

C()P=l+ ! >—+ =—
X \/E x x+y x 1-2x

bat g(x)=l+
X

,taco g'(x)=—L2+L2 suy ra g’(x)=0<:>x=%.

1-2x X (1-2x)
Do dé milng(x):&Véy P. =8.
&)
x*+2018
y* =2y+2019

lan lwot 14 gid tri 16n nhat, gid tri nho nhat ciia biéu thitc § = (4x> +3y)(4y” +3x)+25xy. Khi do

Ciu 50. (L& Vin Thinh - Bic Ninh 18) Cho 0<x;y <1 thoa man 2017 = .Goit M, m

M +m bang bao nhiéu?

A0 B. 2L c.22 .2
3 16 16 2
Loi gidi
Chon B
Tacé 2017 = 2x2+2018 - 20177 ¥ +22018
y =2y+2019 2017 (1_y) +2018
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& 20177 | (1-p) +2018 |=2017*(x* +2018)
Xétham sb f(r)=2017" (£ +2018),v6i 0<s<1.
= f'(t)=(+2018).2017.1n2017+2£2017' =2017' [ (* +2018).In2017+2¢ | > 0
= Ham s6 f'(¢) dongbiéntrén 0<r<1
= l-y=x & y=1-x
Theo gia thiét § = (4x” +3y)(4)” +3x)+25xy
=[x +3(1-x) ]| 4(1-x)" +3x |+ 25x(1-x)
=(4x” —3x+3)(4x” - 5x+4)+25x(1-x)
=16x" —20x> +16x" —12x° +15x” —12x+12x” —15x +12 +25x — 25x°

=16x" —32x° +18x* —2x+12
Xétham s6 S(x)=16x"—32x" +18x" —2x+12, véi 0<x<1.

x_2i\/§
= /(%) =64x" ~96x" +36x-2. Cho §'(x)=0 & | 4
xX=—
2
Bang bién thién
2-/3 1 2+/3
x 0 4 2 4 1
y' - 0 + 0 - 0 +
12 25 12
! \191/2 \ﬂ/
16 16
M:n}f}xS(x):E
T bang bién thién, ta c6 o] 2
. 191
m=minS(x)=—
[0:1] 16
VéyM+m=£+ﬂ=ﬂ.
‘ 2 16 16 ,

Caus1. (Tran Pha - DPa Nang 18) Cho hai s6 thuc x, y théa man:
2y° +7y+2xy/1-x =341-x +3(2)” +1). Tim gié trj 16n nhét cta biéu thic P =x+2y.
A. P=10. B. P=4. C. P=6. D. P=8.

Loi giai

Chon B

2y + 7y +2x4/1-x =3J1-x +3(2)" +1)

& 2(y* =3y +3y-1)+(y-1)=2(1-x)VI-x +3/1-x - 2/1-x.

& 2(y-1) +(y-1)=2(VI—x) +T-x (1).

Xétham sd f(1)=2 +1 trén [0;+).

Taco: f'(t)=61+1>0 v6i Vi 20 = f() ludn dong bién trén [0;+).
Vay (1) y—1=vl-x & y=1+1-x.

=>P=x+2y=x+2+2+J1-x vbi (xSl).

Xéthamsb g(x)=2+x+2y1-x trén (—o0;1].
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1 l—x-1

Taco: g'(x)=1- = . g'(x)=0 =0.
aco: g'(x) N g'(x)=0=>x
Bang bién thién g(x):
X —0 0 |
g'(x) + 0 -

ox) - ’ —

TUr bang bién thién ciia ham s6 g(x) suy ra gid tri 16n nhat cua P la: max g (x)=4.

Ciu52. (TRAN NHAN TONG - QUANG NINH 18) Cho hai s6 thuc x,y thoéa man:
9x3+(2—y\/3xy—5)x+\/3xy—5 =0 .

Tim gia tri nho nhét cia P =x’ + ) +6xy+3(3x2 +l)(x+y—2) _

A 296V15-18 B, 36+296V15 c 36-4V6 p. —H6+18

9 | 9 9 9
Huéng din giai

Chon B.

Ta c6 9x° +(2—y\/3xy—5)x+\/3xy—5 =0

@27x3+6x=(3xy—5)\/3xy—5 +2\/3xy—5.

Xétham f(t) =1 +2t v6i 1 €(0;+0)

6 f'(t)=31+2> 0Vt €(0;+00) nén ham s6 lién tuc va dong bién trén (0;+0).

Khi d6 ta cod 3x=4/3xy -5 = x>0 va 9x* =3xp-5.

Véi x=0 thi 0=-5(/).

voi x>0 thi P=x3+y3+6xy+3(3x2+1)(x+y—2) =x3+y3+6xy+(9x2+3)(x+y—2)

=x’+)’ +6xy+(3xy—2)(x+y—2) =x +y3+3x2y+3xy2—2(x+y)+4
z(x+y)3 —2(x+y)+4

2
Ma x4y =x+ 20 4y Do 4x.i:£.})g‘1tt=x+ythit2£.

3x 3x 3x \/3 \/g
Xét f(t)=1-2t+4 véi zzﬁ.Khidé f(1)=3"-2>0 véi v:zﬂ.

3 NG}

Dods £(1)> 1 45 _36+296V15

NE) 9
SuyraPZ%.VayGTNNcﬁaPlém.

Cau53. (P6 Lwong 4 - Nghé An 18) Xé cic sd thuc duong x, y thoa min
Xty NV I 3x+2y+1
lo =x(x-3)+ —3)+xy. Tim gia tri 16n nhat cla P=———.
gﬁx2+y2+xy+2 ( )y(y ) 4 glath xX+y+6
A. 2. B. I. C.3. D. 4.
Loi giai

Chon B

xX+y

Ta cod logﬁ 5

= -3 -3
x+y2+xy+2 x(x )+y(y )+xy
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Cau 54.

<:>10gﬁ(x+y)+3(x+y)+2:logﬁ(xzjtyz+xy+2)+(x2+y2+xy+2)
<:>logﬁ(x+y)+3(x+y)+logﬁ3zlogﬁ(xz+y2+xy+2)+(x2+y2+xy+2)
<:>logﬁ[3(x+y)]+3(x+y)zlogﬁ(xz+y2+xy+2)+(x2+y2+xy+2) (*)
Xét ham sd f(e)=log st+1,v6i 1>0.

L 1

0 f(t):t.ln\/g
Vay ham s6 f(¢) lién tuc va ddng bién trén khoang (0;+0).

Do do: f(3(x+y)):f(x2+y2+xy+2)c>3(x+y)=x2+y2+xy+2 (1)

+1>0, Vi>0.

Tu (1) <:>xy=(x+y)2—3(x+y)+2.

2
. +y+1
Ta co x:x+xy—xy:x(y+1)—xy§(x ; J —Xxy.

Ding thirc xay ra khi va chi khi x =y +1.

(x+y+1)2

Do dé tr (1), suy ra: x < —(x+y) +3(x+y)-2.

batt=x+y, t>0.

2
2t+1+(t+41)—t2+3t—2

2(x+y)+1+x< 3P +22t-3

S : P= < t).
e x+y+6 t+6 4(1+6) /(1)
2
Tacor f(1)= 271 _ o123 (uhan).
4(t+6)
Béng bién thién
4 0 3 400
1) + 0 -

x=y+1 x=2
= .

x+y=3 y=1

(SO HA TINH 19) Cho cac s6 thuc X, ¥,z thoa man

Duya vao BBT, ta ¢6 max P = ma)gf(t) = /(3) =1 khi va chi khi {

(0;+

X+y+z 2 YRR Ay oa ) Ao o -2
lo =x(x-2)+ —2)+z(z-2). Tong gia tri 16n nhat va nhé nhat cua biéu
g16(2x2+2y2+222+J ( ) y(y ) ( ) &8 '

thuc F = Xry-z bang
X+y+z
A.l. B. —l. Q.g. D —g.
3 3 3 3
Loi gidi
Chon C
X+y+z

« Ta co: 10g16( jzx(x—2)+y(y—2)+z(z—2)

2x° +2y° +22° +1
@%10g4(x+y+z)—%log4(2x2 +2y? +222+1)=(x2+y2+22)—2(x+y+z)
<:>10g4(x+y+z)—log4(2x2+2y2 +27° +1)+log44=(2x2 +2y* 427 +1)—4(x+y+z)
<:>(2x2 +2y° +22° +1)+log4 (2x2 +2y° +22° +1):4(x+y+z)+log44(x+y+z)(*)
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Cau 55.

* Xéthamso [ (¢)=t+log,¢ trén (0;+) :>f'(t):1+tl1 Z >0,V e(0;+0)
.In
= f(t) dong bién trén (0;+).

Khi d6: (*) < 2x*+2y° +22° +1=4(x+y+2z)
<:>x2+y2+zz—2x—2y—22+%=0 (S)
0

= (S) 1a m3t cau tm /(1;1;1) va ban kinh R :g.
*Tacod: F= Xry-z

X+y+z
< (1-F)x+(1-F)y-(1+F)z=0(P)
» Diéu kién twong giao cia mit phing (P) va mat cau (S):
1-3F| 1o

JO=F)Y +(1=F) +(1+F) 2

d(I;(P))<R <

& 2-6F|<\[10(3F* -2F +3)

& 6F? —4F -26<0

1-2V10 _ . _1+2V10
SoSFs .

3
_L2J10 . 1-2V10

f—

:>Fmax % min
3 3

1+2410 1-210 2
:>Fmax+Fmin= 3 + 3 =§'

(Chuyén Lam Son - Thanh Héa 18) Chox, y la cac s thuc duong thoa man

xy

s 3 L=
3)0’

AT, =2+3V2. B.T. =3+2/3. C. T, =1++5. D. T, =5+32.

Loi giai
Chon B.
Theo dé rata co
xy

574 2 L l=
5

3”

+37 4 p(x-2)

o 5T —L+x+2y=5”’l— +xy—1

x+2y xy—1
3 3

Xét f(1)="5" —3%+z = f(t)=5I5+3"In3+1>0

x+1

=>x+2y=xy-l=>y=
x—

Vi y>0nén x>2.
x+1 _xz—x+1
x—2 x—=2
P | x=2+x/§e(2;+oo)
=—7 =0=
(x—2) x=2—\/§é(2;+oo)
Lap bang bién thién ta duge T, =3+2+/3 tai x=2++/3.

Tach: T=x+y=x+

+37 4 p(x—2). Tim gia tri nho nhat cta biéu thic T =x+ y.

ThS. Nguyén Odn Rin - F6BT

Trang 31/43



xX+y

Cau 56. (THTT 18) Xét cac sb thuc duwong x, y théa min log  —— =x(x=3)+y(y-3)+x.
X +y +xy+2
Tim gid tri 16n nhét P cta biéu thire P =22 +L
xX+y+6
A. 3. B. 2. C. 1. D. 4.
Loi giai
Chon C
Ta co:
xX+y
lo =x(x-3)+ -3)+x
v S G A it
<:>logﬁ3(x+y)+3(x+y)zlogﬁ(xz+y2+xy+2)+x2+y2+xy+2.
Xét ham s6 f (1) =log sr+1, t>0 ¢o f'(t)= 11\/5+1>0, Vt>0. Vay ham sé f(t) luon dong
tIn
bién va lién tuc trén khoang (O; +oo) )
Do do: f(3(x+y)):f(x2+y2+xy+2)<:>3(x+y):x2+y2+xy+2 (1)
Tu (l)<:>xy=(x+y)2—3(x+y)+2.
2
Ta co x:x+xy—xy:x(y+1)—xy3[x+§+lj — Xy
Piang thirc x4y ra khi va chi khi x=y+1.
+y+1)
Do d6 tir (1), suy ra: xﬁw—(x+y)2+3(x+y)—2.
batt=x+y,t>0.
TR i) PSP
2(x+y)+lex AT AT 300003
Suyra: P= < = =1(¢).
x+y+6 t+6 4(t+6)
2
Taco: f'(f) = 2%*13 4 3 (nhan)
4(t+6)
Béng bién thién
t 0 3 +00
/(1) + 0 -
. , o x=y+1 x=2
Duya vao BBT, ta ¢6 max P=max f (¢)= f(3)=1 khi va chi khi & .
(0;+°O) x+y:3 y:l
A A for X \ ~ odyr)  2x+y
Cau 57. (Tran Hung Dao - TP HCM 18) Xét cac so thuc duong x, y théa man 2018 ( )2 . Tim
x+1
gia tri nhé nhat P, ciia P=2y—3x.
AP, =L B.P, - c.p =2 p.p =2
2 4 6
Loi giai
Chon B
, o-pr)  2x+y ) 2x+y
Ta c6 2018 = > < 2(x’ —y+1)=log,, —=
(x+1) (x+l)
& 2(x+1)" =2(2x+y) = logyy, (26 +y) ~10g,s (x+1)’
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Cau 58.

Cau 59.

& 2(x+1) +10g, (x+1)° =2(2x+ y) +log,, (2x+ )
Co dang /| (x+1)" | = f(2x+) v6i f(t) =2 +logyt, (V£>0).

Xétham sd f(1)=2t+logyt, (V1>0),taco f'(t)= >0 (V¢>0) nénhamsé f(7)

+
t.In2018

dong bién trén khoang (0;+00). Khi d6 f[(x+l)2}:f(2x+y) <::>()c+1)2 =2x+y < y=x"+1.

Taco P=2y-3x=2(x"+1)-3x=2x"-3x+2.

Béng bién thién

3
= +00

+00 0
8

(Mo Pire - Quing Ngii 18) Cho hai s thyc duong x, y thay d6i théa man dang thirc

Vay P = khi x=>.
8 4

(xy—1).2>"7 (x +y) 2**_ Tim gi4 tri nh nhét y_ cua y.

Ay =3 B.y,. =2 C.y. =1 D. y,. =3.
Loi gidi

Chon B.

Taco (xy—1)2°"" =(x"+3)2"" & (2-1-1)2"" =(x* + )27 7" (1)

Xétham f(1)=(t—1).2" v6i t>1.

Khido f'(t)=2"+(t—1).2"In2>0 véi Vi >1.

2
Tu (1)<:>2)g/—1:x2+y+1<:>y:x 2
2x -1
2 _2x— x=2
y':w=0©2x2—2x—4=0@{
(2x-1) x=-1

Loai x=—1 vi diéu kién cua 7 nén f(2)=2.
(Chuyén  Thai  Binh 18) Cho 2 s6 thuc duwong x,y théa min
log,[(x+1)(y+1)]"" =9~(x~1)(»+1). Gid tri nh6 nhét cta biéu thirc P=x+2y 1a

A p - B.p -2 C.P. =-5+6J3. D.P. =3+642.

min 7 min min = " min
Loi giai
Chon D
Taco log3[(x+1)(y+1)]y+l =9—(x-1)(y+1)
<:>(y+l)[log3(x+l)+10g3(y+1):|+(x_1)(y+1)=9
< (y+1)[log, (x+1)+log, (y+1)+x—1]=9

@10g3(x+1)+x—l:%—log3(y+l)

9 9
<log, (x+1)+x+1-2=——-2+1og, —— (¥).
g3( ) y+1 g3y+1()

Xéthamsd f(t)=log,t+1—2 v6i t>0 co f’(t)=%+1>0 véi moi £ >0 nénham sé f'(¢) luén
n

dong bién va lién tuc trén (0;+0).
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Cau 60.

Cau 61.

9

Tl‘l:(”‘)suyrax+1:i o x= I:S_y,do x>0 nén ye(0;8).

y+1 y+1_ y+1
A 8-y 9 9
Vay P=x+2y=——=+2y=2y—1+——=2(y+1)+——-3>-3+62.
y+1 y+1 y+1
9 3
Vay P. =—3+6y2 khi 2(y+1)=—— < y=—-1.
y (y+1) TRty

(Thing Long - Ha Ndi 18) Cho a, b 1a hai s6 thuyc dwong théa man log, (4a+—2l;+5j =a+3b-4.
a+

Tim gia tri nho nhét cta biéu thic T = a® + b

A.l. B.é. C.E. D. 1.
2 — 2
Loi giai
Chon B
4a+2b+5
10g5(—bj:a+3b—4<:>logs(4a+2b+5)—10g55(a+b)=5(a+b)—(4a+2b+5)
a+

< logs(4a+2b+5)+(4a+2b+5)=log;5(a+b)+5(a+b)(*)
Hamsé f(¢)=logst+1(1>0) c6 f'(r):%+1>0
n
f(t) ddngbiénnén (*) < f(4a+2b+5)=f(5(a+b))<>4a+2b+5=5(a+b).

4a+2b+5=5(a+b)<:>a=5—3b
2 2 2 2 2 3 ? 5.5
T=a’+b"= T=(5-3b) +b* =10b> -30b+25=10 b_E +525.

Vay GTNN T:%

2x+y+1
xX+y

(Chuyén Bic Ninh 18) Cho x, y 1a cac sd thuc dwong théa min log, =x+2y. Tim gia tri

. .2 i 1 2
nho nhat cua biéu thiec 7 =—+—.

x y
A. 3+43. B. 4. C.3+243. D. 6.
Loi giai
Chon D

2x+y+1

Ta co log, =x+2y <log,(2x+y+1)—log,(x+y)=x+2y

X+ y
<:>10g3(2x+y+1):log3(3x+3y)+x+2y—l
< log, (2x+y+1)+2x+ y+1=log, (3x+3y)+3x+3y (*)
Xéthamsé f(¢)=log, ¢+t véi t>0.

Khi dé f’(t):%+l>0,w>0, suy ra ham s6 f'(¢) lién tuc va dong bién trén (0;+o0) .
tln
Do d6 (*)<:>2x+y+l:3x+3y<:>x+2y:l<:>x:1—2y.

1
Vi x,y>0:>0<y<5.

XétT:l_Fi:;_Fi: 1 + 1 + 1
x oy 1=2y Jy 1-2y fy Jy

Ap dung bat dang thirc Co sita cod T > 3.3 ! =33 2 >33/8=6.
y(1-2y) 2y(1-2y)
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x=1-2y ,=1
Diu "=" xdyra < 1—2y=\/;<:> ? .
2y=1-2y )’:Z

x+y-1

Ciu 62. (Chuyén Nguyén Du - Dik Lik 19) Cho cac s6 duong x,y théa man logs[ j+3x+2y <4.

2x+3y

Gi4 tri nho nhét ciia biéu thuc 4=6x+2y+ 2.2 bing
Xy

A. M. B. 114/3. C. M. D. 19.
4 2
Loi giai
Chon D
x+y-1
Piéu kién: { 2x+3y < x+y>1.
x,y>0
Ta co: log; *+y-l +3x+2y<4
2x+3y

<:>(10g5(x+y—1)+1)+5(x+y—1)£10g5(2x+3y)+2x+3y
<:>10g5[5()c+y—1)]+5(x+y—l)Slog5 (2x+3y)+2x+3y(*).
Xétham sé f(¢)=log(¢)+¢ trén (0;+00) ta co

n=—L_ :
f(t)—tln5+1>0,we(0,+oo).
= Hamsé f(f)=log,(¢)+¢ dong bién trén (0;+).

(*) = 5(x+y-1)<2x+3y < 3x+2y <5,
Mat khac, ta co:

A:6x+2y+i+2:(9x+ij+(4y+gj—(3x+2y)22.6+2.6—5:19
Y

X y X
9)c=i
X 2
, 9 Y
Vay GTNN ciia 4=19,ddu“="xayra < {4y==— & 3(N)
y
y==
3x+2y=5 2

(xz —y+1) 2x+ y

Cau 63. (Ba Pinh 19) Xét cc sb thyc duong x,y thoa man 2019° . Gia tri nho nhat P cla

(x+1)°
biéu thirc P=2y—x bang
1 1 1
A. P, =—. B. P, =—. C. Pmm=z. D. Pminz—s.
4 2 8 [ 8
Loi giai
Chon D
. oxtpr)  2x+y 2 2(x*+1) 2y
Ta co: 2019 = < (x+1)7.2019" 7/ =(2x+y).2019

- (x+1)?
e (x+1)7 201904 = (21 1) 20197 & (x+1)° 2019%°) = (2x+).2019%*) (1)
Pat u=(x+1),v=2x+y, (u>0,v>0), khi d6 (1) tré thanh ©.2019° =v.2019”". (2)

Xét ham dic trung f(t) =1.2019%, (t > 0), ta co
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Cau 64.

Cau 65.

£'(£)=2019" +2£.2019*.In2019 > 0,V € (0: +00) = Ham f'(¢) ddng bién trén (0;+o0).
Phuong trinh (2) < f(u)= f(v) < u :v<::>(x+1)2 =2x+y< y=x"+1.
Suyra P=2y—x=2x"—x+2.

=x(x=3)+y(y-3)+x.

Do P 13 ham béc hai co hé s6 =2 >0 nén min P = P —i =P l =2.L—l+2=1—5.
2a 4 16 4 8
, A N . A Y - xX+y
(Ly Nhan Tong 19) Cho hai s6 thuc x,y thdéa man logﬁ —
X +y +xy+2
Tim gia tri 16n nhét cia biéu thic P:M.
xX+y+6
A 43434249 B 37-+/249 C 69 —-+/249 D 69 ++/249
94 o9 o4 T 94
Loi gidi
Chon D
Pidukitn ——2 >0< x+y>0.
X +y +xy+2
X+y

log pE— =x(x=3)+y(y-3)+xy
= 2log3(x+y)—210g3(x2 +y? ererZ):szry2 +xy—3x-3y
< 210g3(x+y)+2—210g3(x2 +y? +xy+2):x2 +y +xy+2-3x-3y

& 210g3(3x+3y)+(3x+3y):210g3(x2 +y° +xy+2)+x2 + 2+ xp+2

Xét ham ddc trung [ (1) =2log,1+¢, 1 €(0;+0), taco f'(1)= +1>0,Vt € (0;+0).

t.In3
Suy raham f'(¢) dong bién trén khoang (0;+0).

Phuong trinh <:>f(3x+3y):f(x2+y2+xy+2)<:>x2+y2+xy+2=3x+3y

_X+y

— a= > _
pa{" ‘o 2 Khido P=2970%3 \a (2) 1 3(a-1) 487 =1
y=a-b poX=Y 2a+6
5

-1)=
pye |3 (a-)=cost (re[0;27]), khi do

b = sint,
P=3°°”_ﬁsm”6‘6@(2P—3).cost+ 3sint =63 —83P

2cost+8/3

Do phuong trinh luén c6 nghiém ¢ nén ta co
(2P-3)"+3 2(6\/5—8\/§P)2 & 47P —69P+24<0 o o1 2 pY +94“ 249

Viy gi4 trj 16n nhit cia P 1 69+9— f”.

. 1—

(Chuyén Thai Nguyén 19) Xét cac so thuc duong x,y théa man log, 4
x+3xy
gia tri nho nhat P cia P=x+y.
AP = W3-4 g P = Wia o P = Wied g P = H3-4
3 9
Loi gidi

Chgn A

=3xy+x+3y—-4.Tim
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-y
x+3xy
Vay BPKXD: x>0;0< y<1.

bé >0 ma tir gia thiét x,y>0suyra -y >0< y<l1.

l -y — 33xy+x+3y—4 PN 3(1 - y) — 33xy+x+3y—3
x+3xy x+3xy

Ta co : log, —) =3xy+x+3y-4 &

- 3(1-y) _ P
x+3xy 3V

Xét f(t)=13'v6i t>0.Tacd f'(¢)=3+13.In3>0v6i V¢>0,suyra f(¢) dong bién trén khoang

(0;4). Tx (¥ ta 6 f(3-3y)=f(3xy+x) v6i 3-3y>03xy+x>0 nén

3—x

3(x+1)°

< (3-3y).37 =(Bxy+x).37"(%)

3-3y=3xy+x&y=

3—x 3—-x 1] 4
T P= = 1 — ==
acod x+y= x+3(x+1) (x+ )+£ () 3] 3
P=(xtl) bt 250 f(xe1) 2 4_43-4
3(x+1) 3 3(x+1) 3 3
4
x+1=
3(x+l) x:2\/§_3
3 3(x+1) :2\/5_1
x>0;0<y<l 4 3

Cau 66. (CHUYEN LE THANH TONG - QUANG NAM 19) Cho hai s6 dwong x;ythoa
log, (4x+y+2xy+2)"" =8—(2x-2)(y+2). Gia tri nho nhit cia P=2x+y la s§ c6 dang

M =a\b+c véi a,beN,a>2.Tinh S=a+b+c.

A. S=17. B. S=7. C. §=19. D. §=3.
Loi giai

Chon D

Vi hai s6 duong x;y thoa log, (4x+y+2xy+2)"" =8—(2x—2)(y+2)

Ta co (y+2)log2(4x+y+2xy+2) (2x 2)(y+2)

< (y+2)log, (2x+1)(y+2)=8—(2x+1)(y+2)+3(y+2)

<:>logz(2x+1)+log2(y+2)=%—(2x+1)+3

8

< log, (2x+1)+(2x+1):logz(yi2j+m

Xét ham dic trung f(¢)=log, t+¢ trén (0;+0)co f'(7)= +1>0,Vs>0 nénham s f () dong

tin2
bién trén (0;+00).
f(2x+1)=f 8 :>2x+1=i<:>y= LY
y+2 y+2 2x+1
8 8 AM -GM
P=2x+y=2x+ —2=(2x+1)+ -3 > 4J2-3.
d TR Gl (2x+1)
Dau bang xay ra khi 2x+1= <:>(2x+1)2=8<:>x=ﬂ.
2x+1 2

Vay S=a+b+c=3.
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x+3y

Cau 67. (Gia Loc - Hai Dwong 19) Cho x,y >0 thoa man log(
Xy

2 2

+9y .
1+x

B L
7

cua biéu thirc P =

1+3y

el
7

Loi gidi

A. 10.

Chon C

Tacod log(x+

3y
xy

j:xy—x—3y < log(x+3y)—log(xy)=xy—

< log(x+3y)+(x+3y) =log(xy)+xy (1).
Xét ham sd f(t)zlogt+t trén khodng (0;+oo); f’(t)

AT

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

Phuong trinh (1) tuong duong f(x+3y)=f(xy) < x+3y=xy

Theo bat ding thirc Schwarz ta c6

_ N o _ +(3)/)2 S (x+3y)2
1+3y I+x 143y 1+x 2+(x+3y)

2

2
X

2
X

(2).
Theo bat ding thirc Co-si cho 2 s6 duong ta c¢6

xy=x+3y>2,x3y <:>(xy)2—12xy20<:>xy(xy—12)20.
Vixy>0nén xy212=x+3y2>12.
Pitu=x+3y=>u>12.

u
Tu (2 5 P2 = >12
U (2) tacod P2 f(u) U
()

72

= Minf (u)= £ (12)= 7.

_ u’ +4u
(u+2)2

’ u=0 . o
= f(u)=0< 4 (khong thoa man).

Vay P22:>MinP=2 khi
7 7
x+3y=12

©{

_3y
1+3y 1+x

x=-3y+12

u=12= 5 5
(-3y+12) =3y+12=3y+9y

X

Cau 68.
logz( : a+2b+§'
a +b"+c +1
P=3a+2b+c.
a+b+c
6-24/3

3

j: a(a—=2)+b(b-2)+c(c-2). Tim gia

A.

8+2\/§

3

B.

Chon C
Ta co:
a+b+c

m:a(a—2)+b(b—2)+c(c—2)

log,

-1

(CUM TRAN KIM HUNG - HUNG YEN 19) Cho a,b,c la cic sb thuc théa man

j:xy—x—3y. Tim gia trj nhd nhat

(x+3y).

+1>0,ve>0.

x=6
y=2

tri 16n nhit caa biéu thic

4422

3

D.
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Cau 69.

& log, (a+b+c)+2(a+b+c)+1=log,(a’ +b +c* +1)+a’ +b* +c* +1
<:>10g2(2a+2b+2c)+2a+2b+2czlogz(az+b2+c2+1)+a2+bz+62+1 (*)
Xétham f(t)=log,t+t véit>0,

Taco, ['(1) =ﬂ%+l >0,V €(0;+%0) nén ham sé £(1) dong bién trén (0;+0).

Khi do, (*)<:>f(2a+2b+2c)=f(a2+b2+c2+1)
o2a+2b+2c=a’ +b* +c* +1 <:>(a—1)2+(b—1)2+(c—1)2 =2
3a+2b+c

Ta lai ¢, P:m@(P—3)(a—1)+(P—2)(b—1)+(P—1)(c—1)=6—3P (**)

Ap dung bt dang thirc Bunhiacopxki ta c6:
(6-3P)" =((P=3)(a=1)+(P=2)(b=1)+(P-1)(c=1)) 2/ (P=3)"+(P=2) +(P-1) |
&3P - 12P+8<0 6‘;*/5 p< 823

3
_6+23 V3+1
3 3

IN

1 1-43

—,c=——".

3 3

(Hoi cac trwomg chuyén 19) Cho x, y 6(0;2) thoa man (x—3)(x+8) = ey(ey—ll). Gi4 trj 16n nhat

cia P=+/Inx+,/1+Iny bing
A. V1+In3-In2. B. 24VIn3-1n2. C.1++In3-1In2. D. 1++In2.

Loi giai

Vay, P, = khi a = b=

Chon B

Diéu kién: le,yZé.

Tacod: (x=3)(x+8)=ey(ey—11) & x* +5x-24=¢"y’ —1ley

e e’y —lley—(x"+5x-24)=0 (*),c6 A=(2x+5) >0 ,Vx=1.

11+(2x+5) x+8
y=—_— _ y=
2 ey=x+8 e
Do do (*) < = = .
11-(2x+5) ey=3—x 3—x
egy=—"-—"-—"7= y=
2 e
+) Do y:x+8 >2>2 nén loai y:x+8

e e e
Ve y=2—2 1<x<2:
e

Khi do, ta duge: P =+/Inx +,/In(3-x) trén [1;2).
1 1
2xinx 2(3-x),fIn(3-x)
Y UG ! -
2x/Inx 2(3-x)y/In(3-x)
<:>(3—x) ln(3—x)—x\/m:0<:>(3—x) 1n(3—x):x Inx (**)

Tacod P' =

P!

Xét ham f(t):t\/ﬁ trén [I;+o0), c6 f'(1)=~/Int +

>0,V e(1;+0).

1
2+/Int
Khi d6 (**) < f(3—x):f(x)c>3—x:xc>x:%.

Bang bién thién:
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Cau 70.

Cau 71.

b |
L]

P ' - 0 -

2JIn3=In2
v

!l

Twdé P, =2VIn3-In2 tai x:i, y:i.

max 2 2 e

(THTT 19) Cho hai s6 thuc duong x,y théa man log, x+x(x+y)>log,(6—y)+6x. Gia trj nho
nhat cta biéu thic P =3x+2y +§ +§ bang

Xy
A.?. B. 19. C.5—33. D. 8+6v2.

Loi giai
Chon B
. x>0
biéu kién: .
0<y<6
Tir gia thiét ta co: log, x+x(x+y) > log, (6—y)+6x < log, x* +x? > log, [x(6—y):|+x(6—y) (*)
Xéthamsd f(t)=log, ¢+t véi t>0,Tacd f'(t)= . 2+1>O,Vt>0 nén ham so £ (¢) =log, t +1
n
dong bién trén khoang (0;+0).
Do d6 (*) < f( 2)>f[x 6-y)] e’ 2x(6-y) e x26-y< x+y26(**)(do x>0)
Ap dung Bét ding thirc C6 si cho cac cip s6 duong va bat dang thu:c ** , ta co:
P=3x+2y+§+§=§(x+y)+(3x+6) r,8 >—6+2 /3_x_+2
x y 2 2 2 2 y
xX+y=6
2 , . P G b Y o x=2 a1, L, N
bang thuc xay ra khi va chi khi 7:_ & 4 Vay gia tri nhé nhat cia P bang 19.
X y=

y_8

2y
(S6 Quang Nam 19) Cho hai s6 thuc duong x, y théa man 2"+ y=2x+log, (x+2y’1). Gia tri nho
nhét ciia biéu thic P=2 béng

y
AL e+ln2. B. e—ln2. C. eln2. D. ¢
2 2 2 2In2
Loi giai

Chon C

Co 2"+ y=2x+log, (x+2"") < 2" +y=2x+log, (2x+2")-1. (1)

Pt £ =log, (2x+2") = 2x+2" =2/ =2x=2'-2".

(1) o thanh: 27 +y=2"-2"+¢1-1 < 2" +y+1=2"+1. (2)

Xét ham sé f(x)=2"+x,xeR= f'(x)=2"In2+1>0,vxeR nén ham s6 f(x)=2"+x ludn

dong bién trén R. Két hop véi (2) ta co: t=y+l<:>10g2(2x+2y):y+1<::>2x+2y:2y+1
x=2"".
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Cau 72.

Cau 73.

2! 2 yIn2-2""

Khido P=Z=2—=P'= :
Y Y y
Cho P'=0< yIn2—1=0 < y=——.
) In2
Béang bién thién:
1
) 0 — +
In2
P - 0
P +0 >

Viy P = eln2

min

(Chuyén Lam Son 19) Cho x,y théa man log,

\ eln2 _—

khix=§ va y=L

In2"
xX+y

6m nhét ctia bidu thire P =227~ khi x. y thay déi.
x+y+10
A2, B. 3. C.l.
Loi gidi
Chon C
X+

biéu kién xac dinh;

2 2

>0< (x+y)>0.

X +y +xy+2

Vi x2+y2+xy+2=(x+§)2+%y2+2>0 voi Vx,yeR.

xX+y
Ay 4y +2

Ta co log,

< log,(x+y)—log, (x> +y* +xp+2)=x>+y> +xy—-9(x+ ).
& 2+logy(x+ ) +9(x+ ) =log, (x> + Y’ +xp+2)+x" +y* +xp+2.

=x(x=-9+y(y-9+xy.

X+ Exy+2

D. 0.

< 1og, 9(x+y)+9(x+y)=log, (x> + Y +xy+2)+x* + 1y  +xy+2 (1).

bat f(1)=log,t+t (Vt>0).

Co f'(t)= %H >0 v6i (V£>0) = f 1a ham dong bién vé6i (V¢ > 0). Khi do:
.In

f(9(x+y)):f(x2+y2+xy+2)<:>9(x+y)=x2+y2+xy+2.
S+ +xy+2-9x-9y=0.

& 4x* +4y* +4xy+8-36x-36y=0.
& (2x+ ) =18(2x+y)+3(y—-3)*-19=0.
Ma < 3(y=3>20=2x+ ) —182x+y)-19<0 =-1<2x+y<19.

2x+y—19

Mat khac P-1=
x+y+10

(Hai Hau 19) Cho hai s6 thuc duong X, y thoa man

S=6x—y la
2 B
12 - 3
Chon B

Theo gia thiét y >0 nén ta co:

SO:PSlDéubéngxéyrakhi{

y+1

c. L
12

Loi giai

2x+y=19
y=3=0

9x’ +x

82
3"

-1

= /3y +2 . Gia tri 16n nhat cta biéu thirc

=x(x=9)+y(y—-9)+xy Tim gia tri
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ox° +1x =m®9x3+x=m(y+l)<:>[(3x)3 +3x}:[,/(3y+2)3 h/ﬁ}

y+
 f(3x)=f(By+2) vsi f(1)=F +1.

Ta c6 f'(t)=3t2+1>O,VteR nén ham s6 f(t) ddng bién trén R, suy ra 3x =+/3y+2
2
hay y:3x2—§.Doy>O va 3x=4/3y+2 nén x>§ .
e ) 2 2 2 1
Khido S =6x—y=6x—-3x +§:—3x +6x+§:—3(x—1) +?S—.

Do do maxS:%khi x=1.

4. Tim nghiém nguyén ciia phwong trinh

Cau 74.

Cau 75.

Cau 76.

(DE THAM KHAO — BGD&DT 20) C6 bao nhiéu cdp sb nguyén (x;y) théa man 0<x <2020 va
log, (3x+3)+x=2y+9"?
A. 2019. B. 6. C. 2020. D. 4.
Loi gidi
Chon D
bat 1=log, (3x+3) < 3x+3=3 < x=3"-1.
Phuong trinh tré thanh (7—1)+3"" =2y +3(*).
Xét ham sb y:f(u):u+3” trén R.
Ta co f'(u) =1+3“In3>0,Vu € R nén ham sb f(u) ddng bién trén R.
Dodo (*)< f(t-1)=f(2y) e t-1=2y 5> x=3"-1=9"-1.
Vi 0<x<2020 nén 0<9’ —1<2020 < 0< y < log, 2021.
yeZ—ye{01;2;3}.
Vay c6 4 cdp sb nguyén (x;») théa YCBT.
(CHUYEN LE HONG PHONG — NAM DINH 19) Cho 0<x<2020 va log,(2x+2)+x—-3y=8".
C6 bao nhiéu cip sd (x;y) nguyén thoa mén cac diéu kién trén?
A. 2019. B. 2018. C. 1. D. 4.
Loi gidi
Chon D
Do 0<x<2020 nén log,(2x+2) ludn c6 nghia .

Taco log,(2x+2)+x—-3y=8"

< log,(x+D)+x+1=3y-2%

& log, (x+1)+ 29820 =35, 423 (1)

Xéthamsd f(£)=t+2" .

Tapxdcdinh D=R va f'(t)=14+2'In2 = f'(t)>0 VteR .

Suy ra ham sé f(¢) dong bién trén R . Do d6 () < log,(x+1)=3y < x+1=2"

< y=logg(x+1) .

Taco 0<x<2020 nén 1<x+1<2021 suyra 0<log,(x+1)<log, 2021.

Lai c6 log, 2021~ 3,66 nén néu yeZ thi ye{0;1;2;3}.

Vay c6 4 cap sd (x;y) nguyén thoa yéu cau bai toan 1a cac cap (0;0), (7:1) ,(63;2),(511;3).

2
C6 bao nhiéu cap s6 nguyén (x;y) théa 0<y <2017 va logzzxzﬁzx2 +8x+2-2y.
5x°+2x+3
A. 44 . B. 22. C. 42. D. 21.

Loi giai
Chon C
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_la=2x"-3x+y 5
bat s (a,b>0)—>x +8x+2-2y=b-2a-1.
b=5x"+2x+3

Phuong trinh da cho tr¢ thanh log, a —log, b=b—2a—1< 2a+log, (2a) =b+log, b(*).
Xéthamsd y=f(¢)=t+log,t trén khoang (0;+).

Taco f'(¢) :1+t1% >0,V¢ >0 nén ham s6 dong bién trén khoang (0;+ ).

(*) f(2a)=f(b) = 2a=b—>2(2x" -3x+y)=5x"+2x+3 < 2y =" +8x+3.

X +8x+320 {—49£x£—8 yetixtd

0<2y=x"+8x+3<2034 =1 - ———2—542GTN.
x*+8x—1014<0 [0<x<4l

5. Tinh tich phan
Cau77. Cho ham s6 y=/f(x) xdc dinh va lién tuc trén khoang (0;+o0) théa man f(1)=2 va

[f’(x)]3+%[f' ]—1+ +— ,Vx € (0;+). Tinh I:ij(x)dx

A. I:%+3ln5—2ln7. B. I=§+31n3—21n2.
C. I=1?5—21n7+31n5 D. I=g—2ln3+3ln2.
Loi giai

Chon B
3 3 3 4

Ta c6 ' —| f'(x)-2|=1+=—+— ' 3 1 3 1)(*).

aco[f(x)] +x2[f(x) ] +x+x3c>[xf ]+ [xf ] x+)+ (x+ )()
Xét ham sb g(t):t3+3t trén R.
Vi g'(t)=3t*+3>0,Vt € R nén ham s déng bién trén R .
("‘)<::>g[xf'(x)]zg()c+1)<::>xf’()c):)c+1c:>f'()c):1+l

X

—)f(x)zj(1+ljdx:x+lnx+C.
x
Do f(1)=2 nén 1+C=2<C=1.

3

3 2
Vay I:I(x+1+1nx)dx:(%+x+x(lnx—l)J
2

=31n3—21n2+§.
2

- HET -
(Facebook: Nguyén Odn Rin

Pitng bao gié dé¢ dén ngay mai nhitng viée ban éé thé lam ngay hém nay!
( ga g 0ie ( ¢

Benjamin (Franklin
CHUC CAC BAN HOC TOT!
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