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Loi noi dau

Lau roi thi minh mdi bat tay vao viét mot cai gi d6, ciing ¢6 dy dinh viét vé
logarit 1au 1am roi nhung mai dén bay gio méi c6 co hoi dé thir viét vé né.
Hoi con hoat dong manh trong nhom Luyén dé DH 2019 ( nay la luyén dé
DH 2020 ) thi hau nhw gap bai logarit khé nao minh déu quyét tam giai ra
bang duoc va khong chi ding lai & viéc giai ra minh con ¢ tim ra nhiéu
huwdng giai nhat ¢ thé. Va dén hom nay, trong liic nghi dich minh quyét
dinh sé viét mot chat vé logarit tang cac ban 2k2 trong mua thi kho khan
nay. Hy vong no sé giap ich dwoc cho cac ban. Cé mét diéu trong cudn tai
liéu nay d6 la n6 khong phai la tong hgp nhitng bai toan logarit hay nhat ma
n6 bao gom nhitng bai toan logarit mang dén nhitng tw duy hay nhat. Vi vay
hay doc né mot cach khéo 1éo.

Lwu y minh diéu la minh khong phai gidao vién nén moi 10i gian trong nay it
nhiéu c6 d6i chd khong diung véi thuan tg luan hay nhitng 1i thuyét sgk vi
vay cac ban chi nén doc tham khao la chinh.

Luyén dé PH 2019

MINH CHUNG - DUONG DINH TUAN
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Cau 1: Trong c4c nghiém (x; y) thoa man bat phuong trinh log.,, - (2x+y)>1.Gia tri 16n

nhét ctia biéu thitc 7 = 2x + y bang

9

A2 B. 2 c. 2
1 2 g

Loi giai:
Chon B
Goc nhin 1.

THI: X 42 >1 Pat 2y =z = ¥* + 22 >1(1)

logx2+2y2 (2x+y)2le2x+y>x"+2)° <:>2x+TZx =z

<:>(x—1)2+( —2—j —( )

Tap hop cac diém M (x;z) 1a mién (H) bao gdm mién ngoai ciia hinh tron (C1) X +z2=1va

2
A 1 . 9
mién trong ctia hinh tron (C,): (x-1) ( _—j ==
(€):(x=1) +| =55
T=2x+=
2
© 9
H¢ (x—1)2+(z—7j <= c¢6 nghiém khi dudng thing d : 2x+
X' +z0 =1

v6i mién (H)

T=0 ¢6 diém chung
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\\Z

(C1)

5 z P
P8 T dat Mux thi d: 2x+E—T =0 tiép xtc véi duong tron (G)

1 T=0(L
2+4—T‘ 3 Q‘T 9‘ 9 9( )
= = ==
L1 22 4 4 |T=-
4+5 2

TH2: 0<x”+2)° <1
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logxz+2y2 (2x+y) >1 <:>2x+y£x2 +2y2 <:>T=2x+y<1(L)

Vay GTLN clia 7= 2x + y la %

Goc nhin 2.

THI: X +2)° <1=>T<x¥ +2)° <1

TH2: ¥ +2) >1 =T >x" +2)°

1 1 2 2 y o 9
1+— T2 1+=|{x"+2 >BCS Ll =2 =T<Z
( 8) ( SJ( ) (sz PR

x=4y
Déu bing xay ra khi va chi khi 9
2x+y=—
2
Goc nhin 3.
24+2y° >1 0<x*+2y° <1
BPTe{ no ST (1r)
2x+y>x"+2)° 0<2x+y<x’+2y°

Xeét T =2x+y

THI: (x;y) thoa man (17) khi do 0<7 =2x+y<x*+2)* <1

2
TH2: (x;y) théa man (1) x2+2y2£2x+y<:>(x—1)2+(\/§ _Lj s% khi d6

22

2x+y=2(x—l)

NG

Suy ra max T =%<:> (x;9)= (2;

J

N | =

Goc nhin 4.
TH1: x> +2)* >1
BPT=2x+y>x"+2y" >1

<:>T2x2+(T—2x)2.2

b2 J(zzgj{(x_ly{ﬁy_ﬁﬂ 2. B2.2-
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& 9x’ —8Tx+2T% -T <0(1)
BPT (1) c6 nghiém < A'=16T7 —187*+9T >0

2T*4+9T >0
=
T>1

<:>1<ng
2
9 .. 1
= MaxT =— khi (x;y)=| 2;—
2 2
TH2: 0<x*+2)° <1=0<2x+y<x’+2y* <1

Vay MaxT :%

Goc nhin 5.
THI: 0<x*+2)* <1=0<2x+y<x*+2y* <l

TH2: x> +2)* >1=2x+y>x"+2)°

e o

Suy ra (2x+y)(2x+y—%j£0

9
S2x+y<—
V=3

Goc nhin 6.

0<x’+2y* <1
(1) 2x+y<x*+2)°
logx2+2y2 (2x+y) >l 2x+y>0

2+2y7 >1
mt T

2x+y>x"+2y°

(I)=0<2x+y<l1

jz:l > (2x+y)2
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2x+y>0
()= 2x+y>1x"+2.° > (22)264_)1}2)
7+7
1 2

9
S2x+y<—
V=3

“Nhdn xét: Pdy la mét bai mivc VDC doi héi tw duy khd nhiéu, 6 cich trén déu dwa vao
nhung goc nhin rdt tinh té mdoi co thé giai quyét dwgc bai todn nay.

. 8 1),
CAu 2: Cho 4. > 0. Gié tri nho nhét cua P=log,\a’ +b° +log, (_7) béng
a

Al B.2 c.3 D. 2
2 2
Loi gidi:
Chon C

Goc nhin 1.

Taco (2a+b) +(a—2b)" >(2a+b)’

= 5(a2 er2)2(2a+b)2 = log,Va’ +b* > 10g5(2a+b)—%

8 1 16 1 25
Talai co log.| —+— |=log.| —+— | > log. ——=2—-log. (2a+b
atteo gs(a b} g5(2a bj gs2a+b gs( ¢ )
:PZE
2

Dau bang xdy ra khi va chi khi a = 2b

Goc nhin 2:

(2a+b)(§+%)252 = §+%2 25 (1)

a a 2a+b

2a

+b
J5

(4+1)(a* +5%)2 (2a+b) =V’ +b" 2

:PZE
2
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Déu biang xay ra khi va chi khi a = 2b

Céu 3. Cho cac sb thuc a,b,c = 0 théa min 3¢ = 5° =15, Gi4 tri nho nhét cia biéu thic

P=a’+b +c’ —4(a+b+c) bang.

A. B3-log.3 B. 2—log.3 c. 2—3 D. 4
Chon D
Goc nhin 1.

3=5"=15°=T>0vaTl=#l1

3:T1/a

— TV l l___l l l l_ 2,92, 2 2
=<5=T >—+—=——+—+—=0bct+ac+ab=0=a’+b* +¢ :(a+b+c)

— b ¢ a b c

P:a2+b2+02—4(a+b+c):(a+b+c)2—4(a+b+c)2—4

Vay gi4 tri nh6 nhét cua biéu thic P 1a 4

Goc nhin 2.
a=log,t

Pit t=3"=5"=15=<b=logst (t>0)
c=-logt

P=log; t +log: t +log;; 1 —4(log, 1 +log; 1 —log, 1)

= log; t(l +log: 3 +log/ 3)—410g3 t(1+1og,3—log,s3)
= X*(1+logi3+1log}; 3)-4X (1+log; 3~ log,; 3)

P —p 2(l+log253—10g2153) __4
1+logs3+log;s3

Céu 4. Cho céc sb thue duong a,b,¢ théa man Slog; a+16log; b+27log; c=1. Gié tri 16n nhét
cua =) log,alog,b bing.

AL B. L C.

16 12

©|»—
oo|»—~
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e

Loi gidi:
Chon B
Goc nhin 1.

pat x=log, @;y=log,b;z=10g, ¢ ta c6 5x*+6)° +272° =1;§ = xy + yz + zx
Ta tim sé k sao cho: 5x” +16y° +272* > 2k(xy+yz+zx)
& 5x° +16y* +72° +k(x2 +y° +22) > k(x2 +y? +22)+2k(xy+yz+zx)

& (5+k)x* +(16+k) y* +(27+k) 22 > k(x+y+z)’

x’ y2 z’ (x-i-y—i—z)2
>
D L B
k+5 16+k k+27 k

Ap dung BPT Cauchy Schwarz ta co:
1 . 1 . o1 ( 1 N 1 N |
k+5 16+k k+27 k k+5 16+k k+27

J.k=1:>k=6

Vay 12(xy+yz+zx) <5x°+16y° +277°
s< L

12
Goc nhin 2.

5x* +16y° +272° 2 k(xy+yz+2x) (1);(k>0)
53" —k(y+z)x+16)* +272° —kyz >0
A=k (y+2°)-45.(16y" +272 —kyz) <0

& (k*=320) " +2yz(k* +10k )+ (k> —540) 2% > 0 (*)
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o A'= (kK +10k) (320 k%)(100-£*) <0

*Nhgn xét: Ddy la mjt bai mirc VDC khé can vin dung nhiéu kién thirc vé BDT ma ban cd.
No don thudn la mot bai BDT thoi nhung dwgc long vao loga cho thém do hdp dan. Goc nhin
1 ta cé thé thiy cdch thém bot k (x2 +y* +2°) mgt cich tinh té dé dwa vé dang Cauchy
Schwarz. O géc nhir} 2 thi ddy con goi cdach chay céi né ciing la mét cich dé lam BPT ciing c6
nhiing cdach nhin dé chon Xx,z,y sao cho hop li nhat. Néi tom lai cdu nay la mt cau doi hoi
ban ¢6 ki ning xir li BPT tot thi sé lam dwoc.

Cau 5. Cho x,y e R thoa man log, (x+2y) +log, (x—2y) =1. Tim GTNN P ciia biéu thic

P=[x|-]y]

A. minP=4—3 B. minP=23 C. mnP=13 D. mnP=1+3
Loi giai:

Chon C

Goc nhin 1.

Vi X° —4y2 =4 nén P=/4(* +1)—¢,trong d6 ¢ =| y |> 0.
Khi d6 dung BDT Bunhiacopski ta dugc
P> (t+J§)—t=J§.

Déu bing xay ra khi ¥ 1x 4y” +4
au bang xay ra khi :T’ = .
3
Goc nhin 2.
s .. |x+2y>0
biéu kién
x=2y>0

Do gié thiét va biéu thic P vaitro cia y va —y la nhu nhau nén ta c6 thé gia sir y=0
Ta co: log4()c+2y)+10g4(x—2y):1<::>)c2—4y2 :4<::>|x|:\/4+4y2

Suyra: P=44+4)y> -y
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Khdo sat ham P =./4+4y”> —y hoic dung TABLE véi STAR: -10, END: 10; STEP: 1 ta duoc
minP=\/§

Chuy: P':4—y—1:0<:> 4+4y° :4y<:>y:L:>P:\/§

Ja+ay? NG

Goc nhin 3.

X -4y’ =4,

W=l -P
= x2_4(|x|—P)2 -1 :x2—4|x|2+8P|x|—4P2—4:0

Yéu ciu c6 nghiém duong < 3|x|2 —8P|x|+4P*+4=0

A'>0 P>0 P00
SI8>0 =9 ) & P23
16P* =3(4P* +4)20 " |4P* +1220
P>0
minP=3

Cau 6. Cho 4,5 thoaman a>b>1.Khi d6 phuong trinh (a—b) +(a+b) =2"a" ¢ bao

nhiéu nghi¢m ?

A. 0 B. 1 C.2 D. Nhiéu hon 2
Loi gidi:
Chon B

Goc nhin 1.

Vi ciu nay duéi dang tric nghiém nén 1am cach nhu thé nay s& 6n nhat

Chon q = 4;5 = 2 taviét lai phuong trinh 2% + 6* = 2*.4* . Giai phuong trinh nay thi biét duoc
n6 c6 duy nhét 1 nghiém.

Goc nhin 2.

Chia 2 vé cho 2*.a* dugc phuong trinh ¢ +(1—7)" =1 v6i 0 <1 <1/2 VT nghich bién suy ra
c6 nghiém duy nhét x =1
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Cau 7. Cho a€R sao cho phuong trinh ¢ —e ™ = ZCos(ax) c6 3 nghiém thuc phan biét. Hoi

phuong trinh € +e ™ = 2cos(ax) +4 ¢6 bao nhiéu nghiém thuc phan biét?

A. 5 B. 6 C. 10 D. 11
Loi gidi:

Chon B

Goc nhin 1.

Pat f(x)=e"—e™, g(x)=2cos(ax)

PT ¢+ = 2cos(ax) + 4 [f(;ﬂ - MEH
MO GRECRE
(5)--(3) |(-5)+(3)

Luu y: PT f (t ) = g(t ) c¢6 3 nghiém phan biét va khong c6 nghiém ddi nhau ( tirc 1a néu dla

x X
nghiém cua PT thi =@ khong 1a nghiém cua PT ). Do d6 PT f (EJ = g[zj c6 3 nghiém phan
biét; va hai PT khong c6 nghiém chung. Do d6 PT dang xét c6 6 nghiém phan biét.
Goc nhin 2.

X X

2
e +e” =[e2 —e_2j +2=2cos(ax)+4

2
ole2—e 2j :2cos(ax)+2:4cos2£a.§)

Té6i day bién luan gidng goc nhin 1.
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Céu 8. Tim tt ca cac gid tri cia M dé phuong trinh sau c6 nghiém
3232 L 9017x <2017
x*—(m+2)x+2m+3>0

A. m=-3 B. m>-3 C.m=2-2 D. m<-2
Loi giai:
Chon C
Goc nhin 1.
2 T TR A £ 2017 ,
O BPT thr nhat xét ham dong bién f () = 3" + u,taco —1<x<1.
2

, . o x —2x+3

Tim m dé BPT tht 2 ¢6 nghiém trong [—L1]. Diéu d6 twong duong BPT m > Y, %
x —
nghié¢m
2
. x —2x+3
mzmin  ,—————=—2.
Tox=2

Goc nhin 2.

Néu x>1 thi BPT & trén sai

Néu —1<x<1. thi BPT ¢ trén dung nén tdp nghiém ctia BPT trén 1a [—1; 1] . Bai toan quy vé tim

m @& BPT dudi ¢6 nghiém thuoe [—L1]. Lam tiép nhu goc nhin 1.

Cau 9. Tim cac s6 nguyén duong ciia tham s6 7 dé tap nghiém cuia bat phuwong trinh
(3"*2 - \/5)(3" - 2m) < 0 chira khong qué chinh 9 s6 nguyén

A. 3281 B. 3283 C. 3280 D. 3279
Loi giai:

Chon C

Goc nhin 1.

Dit =3 >0 va M nguyén duong nén bat phuong trinh di cho tré thanh

(9t—\/§)(t—2m)<0<:>€<t<2m<:>log3€<x<log3 2m<:>—%<x<10g3 2m
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. 3 . .
Suy ra tap nghiém cua bat phuong trinh la (—5;10g3 ZmJ . Do d6 dé tap nghi¢m cua bat phuong

trinh da cho chira khong qua 9 sé nguyén thi log, 2m<8<>2m<3* <>m<6561/2
Vay c6 3280 sb nguyén M thoa mén yéu cau dé bai

Goc nhin 2.

Do M nguyén duong nén log, 2m=>0

I I 3
{3X+2—\6>0 7Ty
3 -2m<0 x <log,2m
(3x+2—\/§)(3"—2m)<0<:> " e &
3x+2_\/§<0 x<_§
3 _2m>0 2 (dolog,2m>0)
| (x>log,2m

) 3
= Téap nghiém cua BPT la S = (—5;10g3 2mj

Do d6 dé tap nghiém cuia bat phuong trinh d3 cho chira khong quéa 9 sd nguyén thi
log, 2m<8<>2m<3’ <m<6561/2

Vay c¢6 3280 sb nguyén 7 thoa mén yéu cau dé bai

Cau 10. [ HSG Tién Du Béc Ninh 2019-2020]. Cho ham sé £ (x) = ln(\/xz 1+ x) b —e

1

x—~x?+1

Hoi phuong trinh £ (3%)+ £ [ J =0 c6 bao nhiéu nghiém thyc ?

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

Goc nhin 1.
TXD: D=R

1
f(—x :ln(\/x2+l—x)+e_x—ex=ln—+efx—e"
( ) Vad +1+x

=_[1n(m+x)+e" —ex} =—f(x)
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= f(x) laham s6 1

Pong thoi f'(x) >0VxeR :>f(x) dong bién trén R

Do do f(x_lﬁ]:f[_(ﬂm)}_f(HM)

Vi vy f(3")+f(x_;m]:0 <:>f(3x)—f(x+m):0<:>f(3x):f(x+m)

&3 =x+x" +1 (do f(x) dong bién trén R)

Taco 37" =vx"+1—x do dd 3* =37 = 2x.
Ham g(x)=3"-3""-2x db;g(0)=0

= x =0 1a nghiém duy nhét
Goc nhin 2.

O goc nhin 2 nay thi minh chi cach lam tric nghiém théi chir nd ciing giéng nhur cach lam 1.
Nhiéu ban s& khong biét cach chimg minh ham 1, vi thé bang phuong phap tric nghiém ta c6 thé
chimg minh ham nay 1é bang cach TABLE hoic ban nao mudn nhanh thi thir 2 3 gia tri thi ra

ham 1¢ thoi. A ma khi gip nhiing bai dang thir nhat 13 c6 X +1+x tht21aco e +e', thi 3 1a

trong yéu cau c6 ham + ham thi khong nghi ra dugc cach 1am nao thi chimg minh ham 1é ngay va
luén nhé.

. 1 b
Cau 11. Cho hai s6 thuc 4,» thoa man log% (az +b? +—2+—j =2.Giatricia ¢* +b +L

a  a a
béng
Al B. 2 C.2 p. L
4 4
Loi gidi:
Chon B
Goc nhin 1.
. 3 3 b 1
Gia thiét suy ra q* +b2+L+2:\/§ <:>a2—2a.£+—2+b2+—+—2:0
a’ a 2a 4a a 4a
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2a

Goc nhin 2.

Gia thiét suy ra 42 +b2+_+_ \/_<:>bz+ ta +__f 0
(1

Coi phuong trinh trén 14 phuong trinh bac 2 4n b ta ¢6

A:(é)z—{;—z—ﬁjgo =a’ = T =_—1

Soatebe =3
2a 4

Céu 12. [ Pé thi HSG tinh Quang Binh 2019-2020 ]. Cho cac s thuc
a, >a,>...>a,>1,(n>2). Ching minh ring

log, (logal a2)+ log,, (loga2 a3)+... +log, (log%l an)+ log, (logan a1)> 0

Ap dung log, (log, b) >log, (log, b) ta co

log, (log, a,)+log, (log, a,)>log, (log, a,)+log, (log, a;)

& log, (log, a,)+log, (log, a,)>log, (log, a,.log, a;)=log, (log, a;)
Lap lai 1an nita

log, (log, a)+log, (log, a,)>log, (log, a;)+log, (log, a,)

& log,, (log, a,)+log, (log, a,)>log, (log, a;-log, a,)=log, (log, a,)

Ctr tiép tuc lap lai nhu thé ta 1an luot thay duoc co sb ngoai cung cua logarit va sb 14y logarit

trong ctng ( chti ¥ mdi 1an thay thi co s @, khong d6i ), ky hiéu vé tréi 1a P, cudi cling ta co

P>log, (loga1 a, )+ log, (logan al)z log, (loga1 a,-log, al)z log, (loga1 al)z 0(dpcm)

*Chi la tat qua mét bai HSG cho biét bit phwong trinh logarit né nhw thé nao théi :))
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Céu 13. Cho phuong trinh 2* +, /M + \/m-4x (9—m~4") =9, v6i m 1a tham s thyc. Biét
m

m=m, la gia tri dé phuong trinh trén c6 dung mot nghiém thyc x,.Dat T =m, +x,. Khing

dinh nao dudi day ding ?

A. T e[2;3) B. T e(0;1] C.Te(L2) D. 723
Chon A
Géc nhin 1.

2 _ X
Pt {a T (> 0) = a2 487 =9(1)

b* =-m.4*
a
2=
Jm . b
= =>—=+—=+ab=9(2
9-m4* b Nm m (2)
m  m
b)Y’ -9
(1):>(a+b)2—2ab=9:>ab:%
b)' -9
(2):>a+b+(a+ ) L
Jm 2
<:>(a+b)2+i(a+b)—27:0
Jm
Dé phuong trinh c6 nghiém duy nhét :>a=b=¥

:>m:§Z>XO =log4%:>T=m0+x0=2,05

Goc nhin 2.

. 9—-m-4" - o
2 +‘/T+\/m-4 (9-m-4)=9

m>0
9—m4* >0

PK: m(9—m.4x)>0 :>{
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PT< m2* +|m (9-4"m)+m2°N9—4"m =9m

] a=m2"
pat b= m.(9—m.4x)(a’b>0)

()

{a+b+ab:9m

a’+b*=9m
PT c6 nghiém duy nhat khi h¢ (/) c6 nghiém duy nhat

Xét (1): {

a+b+ab=9m a+b+ab=9m
=
(a+b)2—2ab:9m (a+b)2+2(a+b)—27m:0(*)

Vi a+b+ab=(a+b) —2ab=>(a+b) —(a+b)=3ab
Mit khic 4ab<(a+b) =1<a+b<4

A ; 1 8
(*) c6 nghiém duy nhat a+be(l;4] <:>§<m£§

Khi (*) ¢6 nghiém duy nhat a+b dé (1) c¢6 nghiém duy nhit a+b thi X’ —(a+b)X+ab:0

phai c6 nghiém duy nhét < (a+b)" = 4ab

a+b+ab=9m m=0(loai)
2 81m’
=(a+b) —2ab=9Im < =18m < ]
m=—
(a+b)2:4ab 9

Vay mo=§—>m.2x° :9Tm—>x0=1ogz%

= m, + X, =§+log2 (%)e[Z,S)

Cau 14. Cho phuong trinh \/1 -m+log, x + \/4m +2-log, x =m,v6éi m la tham s6 thuc. Biét

m=m, la gia tri dé phuong trinh trén c6 dung mot nghiém thyc. Khang dinh nao dudi day ding?

A. m, €[3;5] B. m, >0 C. m,€[6;9] D. m, €(0;3)
Loi giai:
Chon C




LUYEN DE PH 2020

Goc nhin 1.

TePT=m=0

u=+/1-m+log, x
bit 5 (u;v=0)
v=,4m+2-log, x

Ta o6 {u+v=m (l)
u>=v* 3(m+l) (2)

PT c6 nghiém twong duong voi duong thing (1) tiép xtic véi duong tron (2)

@M: 3(m+l) &m’—6m-6=0<
V2

Goc nhin 2.

Diat t =log, x

PT theo ¢ : N1-m+t+\Am+2—t =m(1)

m=0
bK:
{te[m—l;4m+t]

Xét y=l-m+t+/dm+2—t

m=3+/15 €[6;9]
m:3—x/E(loai)

S g Smt]
7 2J1-m+t J4m+2—z’y 2
BBT
z m—1 Sm+ 1 dm+ 2
12
y' + 0
vVoém + 6
vV3m+3 vV3m+3
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PT c6 dung 1 nghiém < m=~+6m+6 <:>m=3+x/Ee[6;9]

Goc nhin 3.

Taco V1-m+t+/4m+2—1 < [2(3m+3)

Phuong trinh ¢6 nghiém duy nhét thi diéu kién cin m =/2(3m+3) <& m=3++/15

Thu lai ...

Cau 15. Phuong trinh 3" + 8" =4" + 7" ¢6 bao nhi€u nghi¢m?

A. 1 B. 2 C.3 D. 0
Loi gidi:

Chon B

Goc nhin 1.

Goi x, la mot nghiém cua pt: 3" +8" =4"+7"

Suyra 3% +8% =4% + 7% < 8% — 70 =4% —3% & f(7) = f(3) voi f(t)=(r+1)" —r* la ham

Xo—1

s6 lién tuc va co dao ham F(6)=x,(t+1)"" —=x,t®" trén [3;7] nén tdn tai mot sd c € [3;7] sao

cho
- _ =0
1'(c) =—f(7) /() S f(c)=0e x,(c+1)" l—xoc)““1 —0e| ™
7-3 x, =1
Goc nhin 2.

8" —7" =4"-3"(1)

Xéthamsé f(¢)=(t+1)" =1 c6 f'(t)=x(¢+1)" —x*" v6i >0

Ta c6 theo (1): £(7)=£(3) vaham sd £ (¢) lién tuc c6 dao ham trén [3;7] nén ton tai
ce[3;7] thaoman f'(c)=0e x(c+1)" —xc"' =0 ...

Vay x=0;x=1

Géc nhin 3.

37 +8 =4"+7"

SORBRCA
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Do g'(x) >0VxeR= f'(x) =0 c6 khong qua 1 nghiém = f(x) =0 co6 khong qué 2 nghiém
Thir truc tiép x=0;x=1 la nghiém ...
*Nhdn xét: Thdt ra thi cing khong tinh dwa bai nay vao tai ligu nay dau nhwng né lgi co

nhiéu cich tw duy khd hay nén dwa vao mét thé vi ban chét ddy la mét bai tw luan cii. O géc
nhin 1 minh su dung phuwong phdp Lagrang, goc nhin 3 dung dao ham thudn tuy.

Céu 16. Cho s thuc 1< a < e. S6 nghiém cta phuong trinh a* = x++1+x” 1a

A. 1 B. 2 C.3 D. 4
Loi gidi:

Chon C

Goc nhin 1.

a =x+1+x* <:>x1na=ln(x+\/1+x2)

Xétham f(x)=xIna=In(x+1+x )= /'(x)=Ina- L
I+x
Taco 0< —<1= f(x) dongbién khi a > e hojc nghich bién khi 0<a <1
I+x

/(0)=0=co nghiém x=0

I<a<e Thay Ina=cosa véi 0<a<%
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= x=*tanca

f'(x)=0<:> 1+x° =
cosa

Vay khi 1< a <e thi phuong trinh ¢6 3 nghiém x, =0;x, <—tana;x, > tana  a =arccos(Ina)
Goc nhin 2.
x =0 la nghiém

x=0, thi x, 1a nghiém suy ra —x, cling la nghiém nén ta xét phuong trinh khi x>0

PT <:>x1na—ln(x+\/l+x2)=0,f(x)=x1na—ln(x+\/1+x2),x>0

f(x)= lna—%, dé thiy f"'(x) dong bién trén (0;+o0)
I+x

Co lim_ . f'(x)=Ina—1>0;lim _,,, f'(x)=Ina>0=> phuong trinh f'(x)=0 c6 nghiém
duy nhét x, € (0;+)

BBT
X 0 X0 +00
f'(x) - 0 -
0 \ / +00
f(x
o f(xo0)

= phuong trinh c6 nghiém x, > x, = PT c6 3 nghiém trén R

“Nhdn xét: Ddy la mét bai cover tir mét bai tw ludgn nwéc ngoai khd khé néu ai tinh ¥ thi cé

=x dé gidi quyét no...

thé dwa phwong trinh trén vé dang

Céu 17. Liy dao ham cip 2019 caa ham sb f(x) =x".¢" ta dugc ham sb g(x) , tinh tong cac

nghi¢m cua phuong trinh g (x) =0.

A. 2019.2018 B. —4038 C. —4083 D. 2019.2020
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Loi gidi:

Chon C
Goc nhin 1.
Str dung CT Leibniz

o) 20 ) (2019-%)
g(x) :(xz.e )2019 = ZCfm ( )k .(e )
= Cy o X e +Chyo.2x8" +Chg.2.8" +....
=x"e" +2019.2x.e" +C5,y.2.6"
=" (¥ +2019.2x+C,,.2) =0
Viet = x, +x, =-2.2019 =-4038
Goc nhin 2.
Str dung quy nap
(f(x).ex)':(f(x)+f'(x)).ex
( ) x)+21( )+f"(x)).e"
(f ex)m +3f )+3f"(X)+fm(.X)).€x
(f(x)e ) ( x) 441 (%) 461" (x)+4f"(x)+ [ (x)).e"

Quy nap = [f(x).ex](n) :[Cf.f(x)+Cf,.f'(x)+...+C:.f(”) (x)}.e"

= I:f(x).ex ](2019) =0
& e (X7 +2019.2x+C5,0.2) = 0

Viet = x, +x, =—2.2019 = —4038

“Nhén xét: O géc nhin 1 ta c6 dung t6i C T Leibniz la cong thirc tinh dgo ham cdp cao ciia béc
dai hoc - -, con ¢ goc nhin 2 thi no co thé hoan toan lam bang quy nap theo chwong trinh
THPT. Cac ban co thé tham khao thém vé cach dung CT Leibniz nay o hinh dwdoi ddy nhé.
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Ap dung cong thirc Lepnit cho dao ham ca’ip cao
©Cong thirc Lepnit : ‘
Neu h(z), g(z) 1a cac ham kha vi n lan thi

n

[h(z). g(z)]™ = Y Cx- 2 (z). g ()

k=0

@DCac bwéc lam bai :
eBudc 1 :Xac dinh 2 ham tich h(z), g(x).
eBuéc 2 :Lan hrot xac dinh dao ham cap n cia h(z), g(z)
eBudc 3 :The vao cong thite dé tinh toan va ket ludn

OVidul: . _
Tinh dao ham cap 100 cia ham so sau :

y = (2 + 1)sinx

(Bai 4-Dé 1-Giai tich I gitra ki BKHN-KS58)
Bai lam:
e Dat :
hi(z)=z+1
glx) = sine
Suy ra: y = h(z). g()

®laco:
_hix)=x+1
= {k)=1
= h™(z) = 0 Véivn > 2
_ g(x) = sinx
= g'(z) = cosx = sin(x+7)
= ¢"(x) = — sinz=sin(x + 2.3)

= g"(z) = sin(x +n.5)
oVdiy = h(z). g(z)
Khi dé:

100
y{wu] 5 T Cﬁm.h{”[m).g{‘”“ K)(x)
k=0

- C{'l]ll‘ h(z). gt (z) + Ufm- hrim).ﬂwm ()
= (z+1)sin(z + 100.5) + 100. sin(z + 99.5)

= (z 4 1)sinz — 100 cos z

eViy y“m” =(z+ 1)sinz — 100cosz
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Céu 17. Cho a,b,c,d 13 cc s6 nguyén duong, a #1,¢ #1 thoa méin log, b=

a—c=9.Khidé b—d bang?

i;logcd _3 va
2 4

A. 93 B. 9 C. 13 D. 21
Loi gidi:
Chon A
Goc nhin 1.
3

log, b= 3 =a’ = \/_

2

5 3
log.d=— ot =4c

4
a—-c=9

Chon c=16=2"=d=32;a=25=5=b=125

—>b-d =93
Goc nhin 2.
3
log, b—% =a’= \/_ =3
5
logcd—% ct= \/_ f/?

Do a—c=9 < 3Ip* b 9<:>(\/_ \/biz)( b+\/bT) 9(*)
Vi a,b,c,deN' = i/biz,f/? nguyén duong

T ()= {«f Ja? =1 {\E 54 {b:125

=
Vb +3d> =9 d=32

—>b—-d =93

S

Goc nhin 3.

3

logab:%:b:az
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5

logcd=%:>d=c4

5 3 5 3

d-b=c*—-a? :(a—9)i—aE

Dén day cac ban dung TABLE dé giai tiép nha

“'% ”% o ¥ oy Fan |
flAI=(x-927 =K - Sém.gg.ﬁ‘g

Céu 18. Tim m dé phuong trinh 4(m—1)log,21 (x—2)2 +4(m—5)logl%+4m—4 =0 ¢6

2 2 v

nghi¢m trén [%;4}

A.med B. —3<m£% C.meR D.—3Sm£%
Loi gidi:

Chon D

Goc nhin 1.

Phuong trinh 4(m—1)log] (x - 2) +4(m ~5)log, %+ 4m—4=0 c6 nghiém trén [%;4}

2 2 v

= (m—l)t2 —(m—5)t+m—1 =0 c6 nghiém ¢ € [—l; 1] S me [min[_l;l] f(t);max[_m] f(t)]

. £ =5t+1
VeI f(1)= £ —1+1

Dén day ai thich giai tu luan ciing duoc nha khong thi bAm m

matmn (-] matn

fU%Y J‘*’fg_“_%"?"il start?

-X+1
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End? D Step?
1 N_1NR*RA1R79
" - u Fony |
| - 18|0.7894Y|-2. 181
2|-0.884|2.3218 19|/0.83U17| -
3l-0.M8912.3088 _— 2l | o

STEP la % nha. Pap anla -3<m < 3

Goc nhin 2.
Nhan xét bang Viet

t1,=1nén |t <1< |ty

Theo diéu kién dé bai —1<¢ <1, nhu vy chi c6 mot nghiém thao diéu kién

Suy ra phuong trinh c6 ding mot nghiém thuge [-1;1] tuong duong diéu kién f(1)./(-1) < 0

Suy ra —3£m£z

[98)

Goc nhin 3.

Ta casio thing .

1
PT < m|log? (x—2) +log, —2+1

2

log? (x—2)" +5log, 12+1

2

2

2

<> m=

2

log} (x-2)’ +log112+1

1
=log? (x—2) +5log, —2+1

2 2x

Cb 1ap dc m r6i thi TABLE nhu trén théi nha.
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Céu 19. [Sé Quang Nam 2019] Cho hai s6 duong x, y théa man 2’ + y = 2x+ log, (x+ P )

Gié tri nho nhit cua biéu thire P =
y
A e+In2 B. e—In2 C. eln?2 D. e
2 2 2 2In2
Loi giai:

Chon C
Goc nhin 1.
2y+y=2x+log2(x+2y_l)
<:>2y+2y+y=2x+2y+log2(x+2y")
2.2 +log, 2’ =2(x+ 2y’1)+log2(x+ 2y’1)
o2V =x+2""
eSx=2"-2""

L 2o (2n2-2"In2)y—(2"-2"") 1
P=—=r—V—= ()= S0 p=—

. : () f'(») = Y=

1 eln?2

P, = | =
=1 (i3)= 5
Goc nhin 2.

Pit 1 =log, (x+2"" )= x+2"" =2' & 2x=2" -2
Khi d6 PT trg thanh: 27 + y =2"" 27 +¢

<2+ y=2""41(¥)

Xét ham ddc trung f(u)=2""+u dong bién trén R

Do d6 (*)@f(y)zf(t)@yzt@yzlogz(x+2y_1)

*Nhdn xét: Voi nhitng bai dang ham ddc trung nay thuwong thi nguwoi ta sé lam theo cach 2
cho dé lin Ipn, nhung khéng hiéu sao minh luén mdy méc lam theo cdch 1 déi khi nhiéu bai
nhin ra cdch thém bét sé nhanh hon cdch 2 nhiéu. Vi thé nén quan sdt ki mét bai todn nao doé
trwde khi bit tay vao lam nhé.
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Céu 20. Tim m dé bat phuong trinh 2 + 3" +4" +5° > 4+ mx c6 tap nghiém 1a R

A. In120 B. In10 C. In30 D. In14
Loi giai:
Chgn A

Goc nhin 1.

YCBT < tim m dé GTNN ctia ham 2% +3" + 4 +5" —mx bang 4

DAu béng dat duoc tai x=0

Goc nhin 2.

m=f'(0) voi f(x)=2"+3"+4"+5"( Y nghia tiép tuyén )

Goc nhin 3.

V& trai, vé phai 1a ham s6 luon diém (0;4) nén YCBT kh duong thang tiép xtc ham s6
Goc nhin 4.

f(x) =2"+3"+4"+5" —4—-mx >0 voi Vx

Ma f(0)=0= f(0) la cuc tiéu, suyra f'(0)=0=>m=1In120

bay tric nghiém thi nhan luén m =1n120 con ty luan phai thir lai nha.

6x—6y+23

xt+y?

Cau 21. Cho 2 s6 thuc duong x, y thoa min log, =9x* +9y? —6x+6y—21. Biét
ring gié tri 16n nhat cua bieu thie P=(x+)(50-9xy)—-39x> —6)° la % v6i a,b 1a cac s6

nguyén duong va % t6i gian. Tinh T=a+b

A. 188 B. 191 C. 202 D. 179
Loi gidi:

Chgn A

Goc nhin 1.

lo&%yth:%z +9)" —6x+6y-21

& log, 9(x* + 7 )+9x” +9)” =log, (6x—6y+23)+6x— 6y +23
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Xét f(t)=logst+t,6>0

vy 1
f (t)——t1n3+1>0Vt>0

= /(¢) 1a ham ddng bién trén (0;+o0)
Ma f(9x* +9y%) = f(6x—6y+23)
S 9x*+9y° =6x—6y+23

2

o (3x-1) +(3y-1) =25

N

=0<x<2;0<y<—

[98)

Lai c6 9x* +9)” =6(x—y)+23

& —9xy(x+y)=9(x*+°)-6(x* =7 )-23(x+Y)
P=(x+y)(50-9xy)-39x* -6
=50(x+y)-9xy(x+y)-39x" -6y’
=50(x+y)+9(x*+°)—6(x* = y*) = 23(x+ y)=39x" — 6’
=9x’ —45x* +27x+9y° +27y

Pt 9x" —45x% +27x = f(x);:95* +27y = £ (»)

Max(ogz]f(x) = f[gj 2

= MaxP = %

Goc nhin 2.

9x* +9y> =6x—6y+23

= 9(x+y) =6x—6y+23+18xy
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= -9xy :_79(x+y)2 +3x—3y+?

Khi do P=(x+y)(50—%(x+y)2 +3x—3y+%)—39x2 -6y°

2
:—2(x+y)3 +E(x+y)—(6x—2) ~(3y—4)"+20
<g <20
3
= Ps@
3

Céu 22. Biét rang a 1a sb thuc duong khac 1 dé bat phwong trinh log, x < x—1 dugc nghiém

dung véi moi x dwong. Ménh dé nao sau day dung?

A. ae(10;+oo) B. ae(gﬁj C. ae(l;%} D. ae(3;10)
Loi gidi:

Chon B

Goc nhin 1.

V61 a <1 khong c6 nghiém ding véi moi x

Véi a>1, tiép tuyén clia d6 thi y =log, x tai 4(1;0) la: y= li(x—1)
na

SN
Ina

=a=e
Goc nhin 2.

Str dung diéu kién can du, f(x) c6 nghiém x =1 suyra f'(x) cling c6 nghiém x=1=a=e¢.

Thir lai a =e BPT dung v6i moi x>0

Cau 23. [Chuyén Thai Binh 1an 3 — 2019]. Tap nghiém ciia bat phuong trinh
37 +(x*=9).5"" <1 la khoang (a;b). Tinh b—a

A. 6 B.3 C.8 D. 4
Loi gidi:
Chgn A




LUYEN DE PH 2020

Goc nhin 1.

30 >

37 ( 52 _9) 5! > 1, bat phuong trinh d4 cho v6 nghiém
(x*=9)5"" >0

Néux2—920©{

370 <

(xz _9)5x+1 <0 =377 +(x2 —9)5x+1 < 1. Tap nghiém cta bat

Néu x2—9<0@—3<x<3thi{

phuong trinh da cho 1a (-3;3)
Vay b—a=6
Goc nhin 2.

f(x)=3""+(x"-9).5" -1<0

Xét phuong trinh f(x)=0

bit 3 +¢.5" -1=0
g(t)

g'(1)=3"In3+5"" >0z
Nghiém duy nhat 1 =0 < x =43
BXD

Suy ra nghiém BPT -3<x<3

CAu 24. Cho a,b,c 1a cac sb thuc duong, a >1 va thoa man

2
log? (bc)+log, [b3c3 + %") +4++/4-c’ =0.86 bd (a,b,c)thdéa man diéu kién da cho la:

A. 0 B. 1 C.2 D. V6 56
Loi giai:

Chon B

Goc nhin 1.

b'c? +b74c > p2c?
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Suyra VT > [logi (bc)+4log, (be)+ 4] +Vd-c* > [loga (be)+ 2]2 >0=VP

1
bCZE a:\/z
Vay {log, be=-2 b:l
4-¢* = N
B c=2
a,b,c>0,a>1

CAu 25. Cho 2 s6 thuc duong x,y sao cho logx+logy+1>log(x+y). Tim GTNN cla

P=x+3y
4 2143 g 2=V3 C. 4 D. —4
5 5
Loi gidi:
Chgn A
Goc nhin 1.

P=x+3y=>x=P-3y
logx+logy+1>log(x+y)=10xy>x+y
< 10(P-3y)y=P-3y+y

<30y° —(2+10P)y+P<0

BPT c6 nghiém < A>0

& (2+10P)" -120P2 0

< 100P* —80P+4>0

P22+5\/§
e (1)
Psz_*/5
5
10xy > x+y>2xy =5/xy 21
3@2%
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P=x+3y>2,/x3y =2\/§.\/EZ¥(2)
2+3

Tir (1):(2) = P2 =

Goc nhin 2.
10xy > x+y < y(10x-1)>x

X
10x -1

=>y2

P=x+3y2x+1 al =f(x)

Dén day di khao sat ham f (x) nhé.

Goc nhin 3.
1
y>E
BPT<:>10xy2x+y<:>x(10y—1)2y<:>
>_ Y
x>
10y-1
P=x+3y>—2 +3y=i+;+i(10y—l)+i
10y -1 10 10(10y—1) 10 10
:z+;+i(10y—1)
5 10(10y-1) 10

22,5 [3 2443
5 100 s

Céu 26. [Thi thir Poan Thwong — Hai Dwong 14n 1 —2019]. Cho a,b 13 hai sb thuc duong

thoa man log, (461:—42_[;4_5} =a+3b—4. Tim GTNN cua biéu thic T = a* + b

A. % B.1 C. % D. %
Loi gidi:

Chon D

Goc nhin 1.
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dqg+2b+5

dqg+2b+5
logs a+b

=a+3b-4<lo
a+b ) gs(

)—1:a+3b—5

(4a+2b+5
= log,| ————

222 j:(5a+5b)—(4a+2b+5)

< log, (4a+2b+5)+(4a+2b+5)=log(5a+5b)+5a+5b

< f(4a+2b+5)= f(5a+5b) (*)

Vi f(t):log5t+t’—>°>f'(t):ﬁ+l>0 nén (*)=4a+2b+5=5a+5b=a+3b=>5
n

5 £(12+32)(a2+b2):>T2£:§. DAu bang xay ra khi va chi khi g:é:>3a:bhay
10 2 1 3
1
a=—
2
p=>
2
Goc nhin 2.
=4a+2b
pat{" TV sxay=s(a+h) > arh=2L
yv=a+3b 5
S(x+
PT@logSM=y—4<:>10g5(x+5)+1=10g5(x+y)+y—4
x+y

< log (x+5)+(x+5)=logs (x+y)+x+y

<:>f(x+5):f(x+y) voi f(t)=10g5t+t

=>x+5=x+y<a+3b=5

5° S(12+32)(a2+b2):>T2§:£. Déu bang xay ra khi va chi khi g=é:>3a:bhay
10 2 1 3
1
a=—
2
p=>
2
Goc nhin 3.
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Ciing giai dugc ham dic trung nhu trén nhung & chd tim Max c6 thé 1am nhu sau

2
a2+(lj >a
2 2

=a +b2+§2a+3b=5:>a2+b2 22
2 2 2
3
b2+(§j >3b

Céu 27. [ Pé thi THTT s6 3 thang 2 |. C6 bao nhiéu gia tri nguyén cia m dé BPT
| 3In°x+2Inx+12 |
‘anx—(m+1)lnx+4‘

> 2 nghiém dang véi moi x >07?

A. 4 B. 5 C.3 D. 7
Loi giai:
Chon B
Goc nhin 1.
37 +26+12 |

>2 VireR

Pat Inx=1¢ ta cé
atinx=riaco ‘12—(m+1)t+4‘

£ —(m+1)t+4<0VteR & (m+1) ~16<0 = -5 <m <3(1)
Khi d6 36> +21+12> 21" =2(m+1)¢ +8

S +2(m+2)t+420

o (m+2) -4<0

& —4<m<0(2)

Tir (1);(2) = -4 <m<0=5 gia tri

Goc nhin 2.

| 32 +20+12 |

‘12—(m+1)t+4‘22 viek

bat Inx=¢ taco

Véi VieR=1*—(m+1)t+4#0 Vi eR
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ot —(m+1)t+4>0
o (m+1) -16<0
& -5<m<3

Nhan xét 3> +2t+12>0 Ve R

2
Do do PT e L *20+12 o hyicer

£*—(m+1)t+4

3 +2t+12221° -2(m+1)1+8
S +2(m+2)t+420

o (m+2) -4<0

& -4<m<0

. |meZ
Vay < me{-4;-3;-2;-1;0}
4<m<0

Cau 28. [ De thi THTT s6 3 thang 2 |. Cho céc s thyc x, y,zthéa man

X y z
log, — +,/|log, = +,|/log. — =3
\/ €23 \/ er \/ 8525

Tim GTNN cua S =log,,,, x.10g,,,; ¥.108,,6 2

A. minS = 27.10g,,, 2.108,,5 3.108,,9 5
B. minS =44.10g,,,, 2.108,,,5 3-102,0,6 5

C. minS =8.10g,,,, 2.10g,,,5 3.108,,,6 5

. 289
D. minS = 7.10g2001 2'10g2018 3'log2019 5

e

Loi gidi:
Chon A
Goc nhin 1.

. X y z
bat a=,[log,—,b=,/log,—,c=,[log.— = a+b+c=3
C \/ g24 \/ g39 gs 25

Bai toan quy vé tim GTNN cua P = (a2 + 2)(1)2 + 2)(c2 + 2).
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Taco: (a2 +2)(b2 +2):(a2 +1)(b2 +1)+a2 +b’ +3Z3{%(a+b)2 +l]}

1

= 2{—(a+b)2+i(a+b)2 +1}(c2 +1+1)

w |~

4

= Z(a+b+c)2

w |~

:>P23(a+b+c)2

= P>27
Goc nhin 2.

g X y z
bat a=,/log,—,b=,[log,—,c=,|log.— = a+b+c=3
: \/ g24 \/ g39 gs 25

log, x=a’+2,log, y=b"+2,log, z=c> =2 va § = F.10g,,, 2.108,4,s 3.102,0,0 5
Véi F =log, x.log, y.log, z = (a2 +2)(b2 +2)(02 + 2)

D¢ gidi bai toan ta phai tim GTNN cua biéu thitc F =(a” +2)(b* +2)(c* +2), trong d6 a,b,c 1a
cac s6 khong 4m thoéa mdn a+b+c=3.Basb a*> —1,b> —1,¢* —1 ludn c6 it nhat hai s c6 tich
khong am. Gia str (a” —1)(b” ~1)20=>¢* (o’ ~1)(b* ~1)20

Hay a’b’c’ +c* > c’b* +c’a’ (1)
Mat khac, ta co:

(a—b)2 —(bc—l)2 +(ca—1)2 >0
(ab=1)" +(bc=1) +(ca—1) 20

= a’ +b’ +8+2a’b’ +3b°c* +3c’a’ 2 6(ab+bc+ca)(2)

Tu (1) va (2) ta co:
a2b202+a2+b2+02+8+2(a2b2+b202+02a2)26(ab+bc+ca)
<:>a2b202+4(a2+b2+cz)+8+2(a2b2+b202+cza2)23(a+b+c)2

<:>(a2 +2)(b2 +2)(c2 +2)Z3(a+b+c)2
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Ma a+b+c =3 nén ta thu dugc

F=(a’+2)(b* +2)(c* +2)227

Ping thirc xay rakhi a=b=c=1

Do do6 S >27.10g,,,, 2.108,,5 3-1085,,6 5, dang thirc xay rakhi x=8,y-27,z=125

Goc nhin 3.

Vi la cau trac nghiém nén ta c6 thé chon a =b =c =1 thay vao roi giai

N

Céu 29. Biét phuong trinh log; {@J =2log, (7—
X

1 .
c6 mot nghiém
2\x j

x=a+b\/§(a,beZ). Tim 2a+b

A. 3 B. 8 C.5 D. 6
Chon B

Goc nhin 1.

bK: x>1

PT=> log; (2\/;+1)+210g3 2Wx = log, x+2log, (x+1)
Xét f(t)=log,(t+1)+2log,¢ ddng bién trén (0;+o0)
=2x=x-1ex-2/x-1=0

ofx=1+2

S x=3+2\2

=2a+b=8

Goc nhin 2.

Str dung casio

Shift solve ra nghi¢ém gén vao A4

Nhép TABLE F (x)= A_x;{

=
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loag[ 2E+L ko100

&1 g —5— ) =21
2logs[ T35 = 5.828427125
| —p= fl

NS+ )

RoAPRATIDR

_A=K

maun

=

" Fiul
-

E | =
yll.2928

Goc nhin 3.
bat VT +VP =t

(2\/;+1):x.5’
:> t
x-1=2x+3
Cong 2 pt:
Wx+x=x5 +2Jx3
:>x(5’ )+2\/_(\/2019 - ):0
=t=0
= 2Jx+1=x

—x=3+242
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Céu 30. Xét cac sb thuc x, y thdaman x* +y*> =4 va 0g ;. 24,0,y 21- GTLN ctia biéu thirc

P=3x+4y-5 13 a+b/5 v6i a,b 1a cac sé nguyén. Tinh T = a* +b°

A. T=152 B. T =98 C.T=0 D. T'=250
Loi giai:

Chon B

Goc nhin 1.

logx2+y2 (4)c—2y)21:>4)c—2)/2x2+y2
o (x=2)" +(y+1)" <5
P=3x+4y—5=3(x—2)+4(y+1)—3£\/<32 +42)[(x—2)2+(y—1)2}—3=5\/§—3

=T =5 +(-3) =98

Goc nhin 2.

logx2+y2 (4x—2y)21: dx-2y>x>+y°

2
:>P+%Z(x—%) +(y+3)

2 2
N {3@—;) +4(y+3)2:| , (p+321j
Taco|x——| + +322 =|x—| + +322
( 2) (y ) 32 +4° j (y ) 25
2
57 (P+321)
Suyra P+TZT3PS—3+5\/§

x2+y2 >4
dx—-2y>x"+y’
3x+4y—5=-3+5J5 c6 nghiém

x‘} y+3

MaxP =-3+5J5 =T =98
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CAu 31. Cho hai s6 thuc a,b thoa man log . .. (2a—8b)=1. Tinh P =% khi biéu thirc
S=4a+6b-5 dat gia tri lon nhét.

00 p 212 c. 2 .17
Loi giai:

Chon B

Goc nhin 1.

Gia thiét (a—1)" +4(b+1) =4
S=d4a+6b-5=4(a—1)+6(b+1)-7
[4(a=1)+6(b+1)] <(16+9)| (a=1) +4(b+1) | =254

=-10<4(a-1)+6(b+1)<10

Géc nhin 2.
Gia thiét < (a—1)" +(2b+2)" =4(*)

Pt x=a;y=2b= (*):(x~1)" +(y+2) =4(C);S =4x+3y -5 = 4x+3y-5-5=0(A)
Bai toan trd thanh: Tim c4c diém thude dudng tron (C) c6 tam 1(1;-2), R =2 va dudng thing
(A) dé S 16n nhat.

Vay ta c6 diéu kién sau
[4.143.(-2)-5-5]
V4 +3

d(A)SR< <2&[7+8|<1085<3= 8, =3

Khi d6 phuong trinh A:4x+3y-8=0 la tiép tuyén cua duong tron (C). Vay ta tim tiép diém

2 2
(o) yw2)=d 13 4 13, 2, -13

cua (A) vo1 (C):
(4) () {4x+3y—8=0 5 5 5 5 2
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Céu 32. Cho x, y 1a cac sb thuc duong thda min log3M=x+2y.Tim GTNN cuia biéu
X+y
thite 7=+ =
x Ay
A. minT =4 B. min7T =6 C. min7 =-6 D. min7 =-4
Loi gidi:
Chon B
Goc nhin 1.
log, (2x+y+1)+2x+y+1=log,(3x+3y)+3x+3y
S 2x+y+1=3x+3yx=1-2y
1 1 1
P= +—== €| 0;—
TRt (y ( 2D
2 1 1
f'()= —=:S'()=0y=—
: 1
mmf(y):f(zj=6
Goc nhin 2.
Tacod x+2y=1
J4y.1s4y+1=2y+l=>i2 41
2
1+2)’
IS SR
XNy x+2y+5 1+~
S ) . 1
Dau bang xay rakhi x=2y= >
Goc nhin 3.
l+%=l+ 21 21+ 2 . + 11+ ! 2 =6
TNy Y S Y e Y gy gy x42y4—
257 y+y yty y
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Dau bang xay rakhi x=2y :%

Goc nhin 4.

1
Taco x=1-2y=>y<—

:P:gi:;;bgg:sa/;
oy vy Ve -2y
1

. 1
i & ————min < f(y)=(1-2y)y dat GTLN trén (O;—j

Céu 33. C6 tat ca bao nhiéu sd vo ti a thoa ddng thirc

log, a+log, a+log, a=log, a.log,a.log;a.

A. 3 B. 1 C.0 D. 2
Loi gidi:

Chon D

Goc nhin 1.

PT < log, a+log,2.1og, a+log 2.1og, a =log, a.log, 5.1og, a.log. a
< log, a(1+log, 2+log, 2) =log, a.log, 5.l0g: a

< log, a(1+ log, 2 +log, 2 —log, 5.log? a) =0

a=1 a=1
{1+log3 2+log,2—log,5.log: a=0

< N l1+log,2+log. 2 < I+log, 2+logs 2
log,a=0 logsa = i\/ & Es si,/%

log, 5 a=
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Goc nhin 2.

Bam may chay coi cling ra nhé ©

Cau 34. Trén khodng (0;%} phuong trinh sin 2x—cosx =1+log, (sinx) c¢6 bao nhiéu nghiém?

A. 0 B. 1 C.2 D. 3
Loi gidi:
Chon B

Goc nhin 1.
V4 )
Do x e (O;EJ suyra 0 <sinx;cosx <1

Nén phuong trinh < log, cos x +sin 2x —cos x =1+log, sin x + log, cos x
<> log, cos x —cos x = log, sin 2x —sin 2x(*)

Xét ham dic trung [ (¢)=log,t—t t€(0;1]

Taco f'(t)= —-1>0vre(0;1)

tln2

1 1

VilO<t<le0<tln2<In2<he=1= >l
tln?2 tln?2

-1>0

Suy ra phuong trinh f'(¢) dong bién trén khoang (0;1], ma phuong trinh (*) c6 dang

f(cosx)= f(sin2x)

< cosx =sin2x

) 1

& sinx =—
T
S x=—
6

Goc nhin 2.

Ta c6 sin2x—cos x =log, (2 sin x) =log, S 2

=log, (sin 2x)—log, cos x
cos x

= log, (sin 2x)—sin 2x = log, (cos x) —cos x

Xét f(t)=log,t—t te(0;1]
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AN :
AUE 51> 0Vt e (0;1)

f(cosx)= f(sin2x)

<> cosx =sin2x

. 1

& sinx =—

2
Vs
Sx=—
6

Goc nhin 3.

Bai nay hoan toan casio dugc nhé.

TABLE. V61 STAR: 0 END: % STEP:(%—O):H

flal=sinCZaikcor 01133 |0 145

B, U35 [IAEET:

0.5787| -0.05

- NPRE1RTN79

i F(H)

18| 1.4psu| -
19| 1. UBA| B
20l 1.5107 -

=M. 91 =JN4ARTES

C6 thé thdy phuong trinh chi d6i dau mét lan trén doan (0; %) nén c6 thé dwa ra dugc dap an

ngay.

Céu 35. C6 bao nhiéu bd ba s6 thyc (x, y,z) théa man dong thoi cac diéu kién sau:

{3%7 o 27 3¢

'z =1
A. 3 B. 4 C.1 D. 2
Loi giai:
Chon B
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Goc nhin 1.

Tir PT 397 007 2797 =3¢

A 123 +37 =6

Ma I 2307 +3322 2 643(072°) =6 (Cauchy chobd 6 56)

Ding thirc xay ra < {

x=1 x=1 x=-1 x=-1
< <y=1hodc &<{y=-1hodc < {y=1 hoiac < {y=-1

z=1 z=1 z=-—1 z=—1

Vay ¢ 4 cip so

Goc nhin 2.

30 97 o7 3¢
PN 3%7.32%7.33%/2—2 =3% (logarit co s6 3 hai vé)

I + 23> +3Y2 =6
6=+ +3y* + 2 32 + 32 26 (072) =61

x:y x:y:Z
2=y2

T . X X=-y X=y=-z
Dau bang xay ra < , L, e =

X'=z X=z X=—-y=z

x=-z |Xx=-y=-z

Vay ¢6 4 bd s6
Goc nhin 3.

6=x +23y7 +3322 2 64 3" A= =6g/(xy223)2 ~6

'z =1

Pé bai =

et =3[ =32 =1

xy’z* =1 suyra x,z cung ddu :>{ L,
xy'z =1
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Suy ra cac bd (L;£1;1);(—-1+1-1)

Vay ¢6 4 bo sd

Goc nhin 4.

Cach tric nghiém

Du doan (+1;1;+1). Mat khac tir xp°z° =1 suyra x,z cing déu

Nén:

Chon diu cho x ¢6 2 cach
Chon diu cho y ¢6 2 cach
Chon d4u cho z ¢6 1 cach

Vay ¢ 4 bo s6 tat ca.

2
1 b* +1)+1 ==
RGO @S hh s e 21l e mfin g, (5" +1)+log,, a 3. Tinh S =a® +b> + ¢
log,,, c<1
A. 6 B. 21 C. E D. 2
2 16
Loi gidi:
Chon B
Goc nhin 1.

bat x=log, a+Ly=log, (2b)+1; x,y>1

Ta c6 log,, c <1< log, 2b+log a>1< x+y>3(1)

Ta c6 log,, (b”+1)+log,, a= % = % >log,, (2b)+log,,. a

Syl x-1
Yy

X

<

W | N

= (x—y)2 +2x° +2y° S3x+3y(2)

Tacod 3x+3y£(x+y)2 <2x’ +2y2(3)

B log, (2])) N log, a

I+log,a 1+log, 2b
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T (1);(2);(3) suy ra ddu bang xay ra <:>x=y=§ vab=1

a=72
=<b=1

c=4
S=1"+2"+4*=21
Goc nhin 2.

log, ,c<1=c<2ab

%: log,, (b2 + 1)+ log,,, a >log, 2b+log,, a

_ 1 N 1 S 1 _, 1 :
log,, ac log,k 2bc log,, 2a’b log,64b°a

1 1 1 t
1+2log,,a 1+2log,2b 1+2t t+2

/(1)
Voéi t =log,, a>0

f(t)_t+2+2t2+t 2042142
200 +5t+2 20 +51+2

(4+2)(26 +5t+2) (42 +5)(2° + 2t +2)
MZ

70

S=1"+2"+4*=21
Goc nhin 3.
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log, ,c<1=c<2ab

% >log, 2b+log,,. a

S 1 N 1
log,, ac log, 2bc

1 1
- log,, (2a2b) ' log, (4[)20)

(Do c< 2ab)

S 1 N 1
1+2log,,a 1+2log, 2b

2 2

>
1+\/4log2b a.log,2b 3

log, 2b =log,, a a=2
Dau bang xay ra khi {5 =1 oib=1
c=2ab =4
S=1"+2"+4"=21
Goc nhin 4.
Céch trac nghiém ( mo 1a chinh )
Thudng thi ta s& mo tir BPT log,,, ¢ <1 xem déu bang xdy ra nhu thé nao

a=1b=2;c=4

Tt day ta doan dugc bo
a=2b=1c=4

Thur lai vao phuong trinh dAu thi ta thu dugc bd a =2;b = I;¢ =4 thao man

S=1"+2>+4%=21

Cau 37. [ Chuyén PH Vinh HK1 2018 |. Cho céc s6 thuc a,b,c thoaman b>a'® >1,¢>1 va
log, b+2log, c+5log, a=12. Tim gi4 tri nhé nhét cta biéu thirc
P=2log, c+5log . b+10log, a

A. 25 B. 20 C.15 D. 21
12
Loi giai:
Chon D




LUYEN DE PH 2020

Goc nhin 1.

bit x=log, b;y =log, c;z=log, a
bK: x=log, b>log,a'"’ =10
y>0,z>0,xyz=1

Va x+2y+5z=12

Ta co P:E+—+

5,2
X y z

10 10 10
x 2y 5z

100 1 1 9 9 90) 100
= —+—+— || —F—+— | ——
x 2y 5z 2y 5z x X
10 :
,(10+1+1)" . 9.9.90 100
x+2y+5z 10xyz X

2
=£+3.9_@
12 X

Vixs10ms e o1
x 10 x 10

:>P212+27—@=21
10
xyz =1
x+2y+5z=12
DAu bang xdy ra khi o_1_1
x 2y 5z
2_92.%
2y 2z x
x=10

Vay min P =21
Goc nhin 2.
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10
+

X

5 2 10 10 10
z z x 2y 5z

_1000+10 10 990

xﬂSzx

(V1000 +v10 +v10) g9g
> _

x+2y+5z X

(12v10) 990

12 12

2 =21

Goc nhin 3.

b>a" >1=log, b>log,a" =10
P=2log, b.log, c+5log, b+10log, a
>20log, c+5log, b+10log, a

bit t =log, c>0
5
P220t+?+1010gba=f(t)

F()=20-2

t

BBT

N | —

20 4+ 10logy a
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= P>20+10log, a

=P

min

=20+10log, a khi t=%:>10gbc=

N | =

Mit khac log, b+ 2log, c+5log, b.log, a =12

1 =1 ]
1 @[ og, b =1(loai)

=log, b+1+
log, b=10

log, b

10
log, b

=P. =20+ =21

min

Céu 38. [ THPT chuyén Lé Hong Phong — Nam Pinh |. C6 bao nhiéu gi4 tri nguyén duong
ctia m nho hon 2018 dé ton tai duy nhat cip s6 (x;)) théa man log, (x+y)+log, (x—)=1

vax' -y =m

A. 2015 B. 1 C. 2016 D. 2017
Loi giai:

Chon A

Goc nhin 1.

log, (x+y)+log, (x—y)=1DK:0<m

bat r=log, (x+y)=>x+y=2'

Thay vao phuong trinh = 7 +log, (x—y)=1
=>x—y=m"

Ma x>y =m=2'm" =m

=2'=m', ¢6 duy nhét cgp (x;y)

Suy ra c6 chi mdt va chi mdt gia tri cua ¢

PT: 2' =m' suyra

Néu m=2 c6vosd ¢

Néu m#2 c6 mot gia trj ¢

m#2,m<2018=me[3;2017]
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Goc nhin 2.

2

Tacs log, (x+y)+log, (x—y)=1
=y =m

- log, (x+y)+log, (x—y)=
log, (x+y)+log, (x—y)=

= log, (x+y)=log, (x+y)

Néu m =2 ¢6 v0 s0 nghiém

_m+l

£ L L | xty=1 o 2
Neéu m#2 = x+y=1,luc do6 co hé ., =

X =y =m y=1—m

2

Vay m#2,m<2018 = m €[3;2017]

Cau 39. [ GVDG cip tinh-Bic Ninh-2018-2019 ]. Goi a 14 s6 thuc 16n nhit dé bat phuong trinh
x* —x+2+aln(x’ —x+1)> 0 nghi¢m ding v6i moi x € R. Ménh dé nio sau ddy ding ?

A. a e(8;+w) B. ae(2;3] C. ae(-6;,-5] D. ae(6;7]
Loi giai:

Chon D

Goc nhin 1

2
Pitt=x"-x+1= x—l +§2E
2 4 4

Luc d6 bat phuong trinh tré thanh 7+1+alns > 0(1)

Xét ham sd f(t)=t+1+a1nt,VteE;+ooj. Taco f'(t):l-i-%

A \ J \ A A X y . . 3
Néu @ >0 thitacohamso f(¢) dong bién véimoi e [Z;+ooj

Suy ra f(t)Zf[%J:%—i-aln%
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Bét phuong trinh d c6 ding véi moi x € R < f(t)ZO,WZ%@%+aln%ZO

7
o a<-2 ~6,08. Do a 1a s6 thuc 16n nhét nén ae(6;7]

Goc nhin 2.
2 2 _7
aln(x —x+1)2—x +x—-2>—
8
* g =0 thao man

* a>0:>1n(x2—x+1)2—

8a
<:>minln(x2—x+1)2_—
8a
<:>1n§2_—7
4 8a
Sa<——~6,06
&In—
4
Goc nhin 3.

bat t=x2+x+1:>t2% BPT tr¢ thanh

t+1+alnt>0(1)
Néu ¢>1 thi (l) ding voi Va =0

3 t+1

Néu =<r<1=(1 <

eu4t :>()c>a s f(t)
lnt—l—1

f'(t)=———L>0= f(r) dongbién

(Int)
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3 3 =+1
BPT diing v6i Vt eh;lj@ a Sf(zj=—4—z6,08

Céu 40. Biét rang a 1a s6 thuc duong sao cho bat ding thirc 3* +a* > 6* +9* dang voi moi sb
thue x . Ménh dé nao dudi day ding.

A. ae[10;12] B. a e[12;14] C. ae[14;16] D. a €[16;18]
Loi giai:

Chon D

Goc nhin 1.

3+6+9=18—>16:9=2&6:3=2
Do d6 a* +3* > 6" +9°
Sa"26"+9"-37

o a —18" 26" -3 +9" —18"

& a*-18" 23" (2" -1)+97(2" 1)

ea =18 2(2°-1)(3"-9%)(*)

T

Do d6 (*) dung véi Vxe R < a"—18" 20 vi T<0,VxeR
@(ij >l VxeR
18

ol-l1oa=18

8
Goc nhin 2.
bat f(x)=3x+ax—6"—9x;xe(—oo;+oo)
Gia si: 3" +a" > 6" +9" Vx e (—o0;+o0)
= f(x)=0 Vx & (—o0;+)

Laico f£(0)=0=> /"(0)=0
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Suyra a=18

Céu 41. C6 bao nhiéu cp s6 (x;) véi x,y nguyén duong théa man 12* +1=13".

A. 1l B. V6 s6 C.4 D. 12
Loi giai:

Chon A

Goc nhin 1.

12" =1=13"(¥)

(*) x=1=y=1(¢t/m)

(%) x=22,(*) 12" =12(13"" +...+1)
<127 =137+ +1(1)

yT(1):12
VP(1)=1+1+1+...+1=y(mod 12)

y sol

=>y=6z,z>2
(%) =12 =13 —1=(13% =1)(13% +1) va x>12

2P 3 = (1332 —1)(1332 +1)

(13* —1).(1332 +1)

<:>22x—2.3x=
2
13% -1
>1 ..
2 13 _1 _22x—2 _4x—1
3z - -
Do 13 +1>1 = 2
2 13°41_ .
1371 13" +1) _, 2
2 72
=3 —4""=1

X 6
= 3" >4"‘1:>(§J >l>(§j
4) "4 4
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= x <6 ( mau thuan )
Vay x=y=1
Goc nhin 2.

e y=l=>x=1

© y22=x>1c013 =(12+1) =C).12" +..+C) 7122+ C) 712 +1

Nén (*) & C).12" +..+C) 2122 +12y = 12" (x > 1)

122

122

= y12.Pit y=12k,keZ*

=127 =132 ~1=(13")" ~13(13* - 1):61

= 12°:61 ( nguyén tot ) vo 1y, vi 12 chi c6 cac udc nguyén tb 1a 2,3
Viay (x,y)z(l,l)

Goc nhin 3.

D@ thay x:2m+l(meN) (vinéu x chén VTE2(m0dl3))
+Néu x=1= y=1

+Néu x>1=m>1va y>1

VT =12°"" +1=13(12°" —12°"" +_..+1) khong chia hét cho 13"
(vi y>1,12""-12""" 4+ +1=1-1+1-..+1=1(mod 13))

Suy ra phuong trinh ¢6 nghiém (x,y)=(1,1)

2017

CAu 42. Cho céc sb thue x,y,z t/m 3* =5 =15"7 . Goi S = xy+ yz + zx . Khing dinh nao

diing?

A. S(1;2016) B. 5 (0;2017) C. 5 (0;2018) D. S €(0;2015)
Chon C

Géc nhin 1.

Trac nghiém
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y=1logs3
Chon x=1= 2017
z=———-log;3
1+log,3
= 5=2017
Goc nhin 2.

2017

Pit 3 =5" =15""

z

=t

x=log,t=
& log, 3
=<y=logst=
Y &s log, 1
2017
z= —log,st
X+y
1 1 N 1 N 1 2017 log,t.logst
log,3 log,5 \log,5 log,3 )\ log,t+log,t log,t+log,t

2017 —log, t.log;

t

= log, t.log, ¢ +(log, ¢ +log, ). log, t +log
3 5

=2017
Goc nhin 3.

2017

bat 3* =5" =15""

z

=t

x=log,t

y=logst
2017
xX+y

—z=logt

2017 1 1

I xy

=

—z=log t=

X+y logt15:logt3+logt5

_ 2017 xy+(x+y)z

xX+y xX+y

1
—+

X

1T x+y
y

& 2017=xy+yz+zx=S

|
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Céu 43. S6 thuc @ nho nhat dé bat dang thirc ln(l + x) > x—ax” ludn dang véi moi sb thuce

. m L. .m0 ., A 2
duong x la — véi m,neZ" va — to0i gian. Tong 2m+3n bang.

n n
A.5 B.7 C.8 D. 11
Chon C
Géc nhin 1.
Tir dk ta ¢6 azw,ww

x—In(1+x) 2l (1+x)-x=
Xétham [ (x)=————=¢6 ['(x)= >
Xét g(x)=2In(1+x)—x——— ¢6 g'(x)= =

1+x (1+x)

Do do g(x)<g(0)=0,vx>0= £1(x)= £ <

= f(x) nghich bién trén (0;+oo). Do d6 a> lim f(x) =%
=2m+3n=8

Goc nhin 2.

I>1-x*Vx>0

©L>l—xVx>O
x+1

:>J. l xdxt>0
0 X 1

0

2
= In|x+]] |g>(x—%j |

t2
:>ln(t+1)>t—3
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1
=a=—
2

=2m+3n=28

“Nhén xét: Pdy la mét bai todn khd hay, dé tw duy dwoc cdch 2 thi doi héi kién thirc phdi khd
rong.

Cau 43. C6 bao nhidu gia tri cia tham s6 m dé phuong trinh

log, (x> +2mx)+log, (2x—m—1)=0 c6 nghiém duy nhat.
3 1
3

A. 0 B. 1 C.2 D. 3
Loi giai:

Chon C

Goc nhin 1.

PT < log, (x2 + 2mx) =log, (2x—m—1)

X 4+2mx=2x-m—1
2x>m+1

()

x2+2x(m—1)+m+1=0
=
2x>m+1

A':(m—l)2 —m—1=m*-3m

{sz
TH1: A'=0&
m=3
¢ ooxiizo ¥
m=0 (I)@{ 1
2x>1 X>E

m=3 (1)@{

X +dx+4=0  [x=-2(L)
~
2x>4 x>2

m>3
TH2: A'>0<:>[
m<0

e TH conghiém x = mT-i-l
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2
(m+l) )
<:>T+m —14+m+1=0
m=-1
= 1
m=——
5
P —4x=0
Thirlai m=—1, (1)< " <x=4
x>0
1 x2—2x+£=0
m=-—— (1)<:> > > ox=2
5 2
x>=
5

o TH: m;t—l;m;t_?l

YCBT & PT ¢62 nghiém x <71 <y

2
@(mTHj +m*=1+m+1<0

1
S -l<m<——
5

—1<m<—l
Vay 5
m=0
Goc nhin 2.
Pr 2x-m—1>0 m<2x2—1
= = _ _
X +2mx=2x-m—1 m:szl
2x+1
—x?+2x-1
Xét f(x)=————
f( ) 2x+1
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BBT
x | —oo -2 —1/2 1 +o0
F(x) - 0 T 7 = -
+o0 ‘oo ]
F(x) \ / \
3 — 00 — 0

y=2x—1

—1/9]

= PT c6 nghiém duy nhat twong duong duong thing y =m cit (C) tai ding mot diém thudc

than d6 thi (C) ndm dudi dudng thang y =2x—1=| 1

m=0

—<m<l1
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Cau 44. Phuong trinh 2log, cot x =log, cosx co tat ca bao nhiéu nghiém thude (O; 2018) ?

A. 321 B. 322 C. 642 D. 643
Loi giai:

Chon B

Goc nhin 1.

log, (cot” x) = log, cos x

cos’ x

2

< log,
1—cos™ x

=log, cosx

bit ¢ =log, cosx = cosx =2’

t
= log, ——=t¢
S 4

o4 =3(1-4)
sS4 +12'=3
55
S| - |+ = | =1
3 3
VT: ham dong bién, VP: ham hang

Suy ra phuong trinh c6 nghiém duy nhat ¢ =—1

= log, cosx =—1

:>cosx=%:>x=i£+k27r
T
cotx>0:>x=§+k27z

0<§+k27z<2018

=0<k<321
Vay c6 322 gia tri
Goc nhin 2.

Casio
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Mode 7 nhap F(x)=2log, (;j —log, (cos x)
tan x

STAR: 0; END: 360; STEP: 15

Ta dugc nghiém x = 60° = %(md )

STAR: 360; END: 720; STEP: 15

Ta dugc nghiém x = 420° = 60° +360° = % +27(rad)

Vay phuong trinh ¢6 mot ho nghiém duy nhat x = % + k21

Cau 45. Gid su x, y,z la cac so thuc thda man

log, {log1 (log, x)} = log, {log1 (log, y)} = log; [log1 (log, z)} =p>1

2 3 5

Ménh dé nao dung ?

A.z<x<y B. x<y<z C.y<z<x D.z<y<x
Loi gidi:

Chon B

Goc nhin 1.

2%

log, (log, x)=2"
2
GT < {log, (log, y)=3" <<log, y= 37 o dy=3"

3

log, (log; z)=5"
5

log,x=27  |x=2

log,z=5" z=5"

V6i x>2,p>1 xéthamsé y=x" =1Iny=x""Inx=In[lny]=In(Inx)—x"Inx

Lz?iy dao ham 2 vé ra dugc

Yo
Yo x — " nx= —x""(1+ plnx)
Iny Inx xInx
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1 e l—xlnx—x(lnx)2
xInx xIlnx

<

<O;Vx>2;p>1

= y'<0,Vx>2,p>1
Dodé y(2)>y(3)>y(5)=>x>y>z
Goc nhin 2.

x=~1,04
Cho p=2=<:{y=1,00151=>x>y>z
x=1

“Nhdn xét: C6 thé thdy la bai nay chi hay khi né la bdi tw ludn, tric nghiém thi mét dong nhw
cach nhin trén.

Céu 46. C6 bao nhiéu s6 nguyén m €[-10;10] théa man 2" = mx+1 véi Vx>0?

A. 9 B. 10 C.11 D. 12
Loi giai:

Chon C

Goc nhin 1.

+V6i Vx €(0;1). Theo BDT Becnuli (1+m)" <1+ mx

Ma 2° <(1+m)" véi m>1

= 2" <1+mx voi m>1 nén m=>1 khong théa man YCBT
VO m<0=2" —mx>22">2" Vx>0

=2"—mx>1 Vx>0

=2">14+mx Vx>0

Nén m e[-10;10]= co6 11 gia tri

Goc nhin 2.
Vx e (O; 1)

Xét f(x)=2"va y=1+x
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2 <1+x

Vm=>1thi 1+ x<mx+1 y
Nén 2* <mx+1 Vm=>1 p=il
VO m<0=2" —mx>2">2" Vx>0

=2"—mx>1 Vx>0

=2">1+mx Vx>0

Nén m e[-10;10]= co6 11 gia tri

Goc nhin 3.
m§2x—1
X
&t f(x)zzx_l(x>0):>f'(x)=2 (x1n22—1)+1

X
Xét g(x)=2"(xIn2-1)+1Lg'(x)=2"In’2x>0

= g tang = g(x)>1lim,_,, >0

x—0+
= f'(x)>0=>m<0,69...

= me[-10;0]=11 s6

Céu 47. [ Thi thir chuyén Quoc Hoc Hué - L1 —2019]. Cho x, y 13 cic s6 16n hon 1 sao cho

y* (e" )ey > x” (ey )ex . Tim gia tri nhé nhét ctia biéu thirc P = log, \/E +log, x

\/5 B. 2\/5 C. 1+2\/§ 1+\/§

A. - 5 D. 5
Loi gidi:

Chon C

Goc nhin 1.

Ta co:

y(e) ze(e) o ln(yx () ) y ln(xy () ) ©xlny+xe’ 2 ylnx+ye < 1nxx+ e yy+ o)
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(Viy=e"+Inx co y'=e"+l>0;Vx>1 nén y>y(l)=e>0)
x

_Int+e —1-t€

Xétham so: f ()= — trén (1;+o0) taco f'(¢) . V6i ham s6

Int+e (lnt+et)

g(t)=Int+e' —1—te' co g'(t):%—te’ <0,Vt>1
Nén g(t)<g(l)=—1= f'(¢)<0;Vt>1
:y:f(t) 12 ham nghich bién trén (1;+oo) nén voi (*)f(x)Zf(y):y2x>l

I 1+242

1 1 1
>—+2 |=log y.
log vy 2 2 log y 2

V2

11
Khi d6 P=1ogx\/E+1ogyx=§+Elogxy+

Dau bang xay ra khi %logx y= 1; < (log, y)2 =2& y=x

X

Vay P = 1+242
2
Goc nhin 2.

Vi x,y>1 thi log, y;log, x 1a cac s6 duong, ta co:

1 >1+2\/§
log.y 2

P=10gx\/5+logyx=%+%logxy+

N

Dau bang xdy ra khi %logx y= < (log, y)2 =2& y=x

log, y
y = xﬁ 2 1 r

Thay . vao diéu kién ban dau thay théa man
x>

Véy Pmin = 1+§\/§

Cau 48. [ THPT Trin Hung Pao — TPHCM niim 2017-2018 |. Xét cac sb thyc duong x, y

thoa man 2018 ) = XY Tim i trj nho nhét cia P =2y —3x
(x+1)
A f)mm_l B Pmin:_ C I)min_i D [)mm_5
2 8 4 6
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e

Loi gidi:
Chon B
Goc nhin 1.

(xz—y+l) _ 2x+ y
(x-i—l)2

2x+y

Tacé 2018° & 2(x" =y +1) =logy

(x-i—l)2
& 2(x+1)" =2(2x+y) = logyy, (26 +y) —10g,s (x+1)’
& 2(x+1)" +10gy (x+1)" =log,e (2x+ ) +2(2x + y)

C6 dang f[(x+1)2} = £ (2x+y) Vi f(£)=2t+logy t,(Vt>0)

1

“ ham s& =2t +1 \ 6 f'(1)=
Xétham s0 f (1) =2t+log,1,(Vt>0),taco (1) 2-|_t,1112018

>0(V¢>0) nén ham sb

£ (r) dong bién trén khoang (0;+0). Khi

f[(’“'l)z}=f(2x+y)<:>(x+1)2 —2x+y e y=x+l

Taco P=2y—3x=2(x"+1)-3x=2x"—3x+2

BBT
X i o+
—a a oo
s 4] $-00
P \ 7 /
3
Vay P =L khi x=>
8 4
Goc nhin 2.
: 2x+ : 2x+ 20187 oy
Taco 2018 ) 2 Y oyl i) L XY BE 2y
(x+1) (x+1) 2018 (x+1)

20182 2x+y

20187 (x41)’
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2u
bat u=(x+ 1)2 ,v=2x+y; (u,v>0). Phuong trinh trén ¢6 dang zgizzv =—

< u.2018* =v.2018% (1) (u,v>0)

Xét ham dic trung £ (1) =.2018' ¢6 (1) =2018' +£2018' In2018 >0 V¢ >0, Suy ra ham s5
£ (¢) dong bién trén (0;+00). Do d6 phuong trinh (1) cé dang f(u)=f(v) < u=v

& (x+1) =2x+y o y=x"+1.Khid6 P=2y-3x=2(x"+1)-3x=2x" —3x+2 c6 dd thi la

mot duong cong Parabol, dinh l1a diém thép nhét ¢6 tao do 1 (%,%) .Dovay P_. :% khi x :%

Céu 49. [ THTT S6 3-486 thang 12 nam 2017-2018 ]. Xét cac s thuc duong x,y théa man

log x2+;2++);y+2=x(x—3)+y(y—3)+xy. Tim gia tri 16n nhdt P cla biéu thic
P 3x+2y+1
x+y+6
A.2 B.1 C. 4 D. 3
Loi gidi:
Chon B

Goc nhin 1.
Ta co:

xX+y
Xy Fxy+2

log =x(x=3)+y(y-3)+xy

<:>logﬁ3(x+y)+3(x+y):10gﬁ(x2+y2+xy+2)+x2+y2+xy+2

1

tln\/g

Xéthamso f(t)= log s t+t,t>0co f'(t)= +1>0,¢>0. Vay ham sé f () ludn dong
bién va lién tuc trén khoang (0;+o0)

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

Tu (l)<::>xy:(x+y)2 —3(x+y)+2

1 2
Ta co x:x+xy—xy:x(y+l)—xyé(%j - Xy
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Ding thirc xay ra khi va chi khi x= y+1

(x+y+1)2

Do d6 tir (1) suyra x < —(x+y)2+3(x+y)—2

batt=x+y,t>0

2
2t+1+(t21) £ +3t-2

2
Suy ra P=2()c+y)+1+)cS =—3t +22t—3=f(t)
X+y+6 t+6 4(t+6)
2
Taco f(6)= 34135 6 oy~ 3(nhan)
4(1+6)
BBT
t | o 3 +o0
J'r‘r{'r] + 0 =

£(1) / \

. . o x+y=3 x=2
Dua vao BTT, ta c6 maxP:max(O;m)f(t):f@):lkhlvachlkhl N

x=y+1 y=1
Goc nhin 2.
Tric nghiém

x—11
x+y+6

Taco P=2+

Trong (1) coi y laan, x 1a tham s6. Tacé y* +(x—3)y+x*—3x+2=0 c6 nghiém khi

3-23 3423
= <x< <

A=(x-3) —4(x*-3x+2)>0 3 3

3

Nén x-11<0
Vay P <2 néntrong 4 phuonganthi P =1 khidé x=2;y=1
Goc nhin 3.

Trac nghiém
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Taco P=3-—217 0 v6i x.y>0
xX+y+6
£ L 3x+2y+1 . 2 .1
Na1P=21h1———————=2c>x=11ﬂmyvm)ﬁ)tammm)/+3y+90=0(voh)
xX+y+6
z L 3x+2y+1 .
Néu P=1 thi ————=1<2x+y=5< y=5-2x thay vao (1) ta dugc
x+y+6

3(x+5—2x):x2+(5—2x)2+x(5—2x)+2<:>3x2—l2x+12:O<:>x:2:>y:1

Vay P =1

Céu 50. | CHUYEN THAI BINH |. Tim tit ca cac gi trj thuc ctia tham s6 m dé phuong trinh

sau c6 hai nghi¢m thuc phan biét: log, (1 -x ) +log, (x+ m— 4) =0.
3

A._—1<m<0 B.SSmSg. C.5<m<g. D._—ISmS2
4 4 4 4
Loi gidi:
Chon C.
1-x*>0 xe(-11
log3(1—x2)+logl(x+m—4)=0<:> , & (=51)
3 10g3(1—x )=10g3(x+m—4) 1—x2=x+m—4

Yéu cau bai toan<> f(x)=x>+x+m—5=0 c6 2 nghiém phan biét € (-1;1)
Goc nhin 1.
Dung dinh 1i vé dau tam thirc bac hai.

Dé thoa yéu cau bai toan ta phai c6 phuong trinh f(x)=0 c6 hai nghiém thoa: —1<x, <x, <1

a.f(—1)>0
a.f(1)>0 m—=5>0 )1
SIAS0 =S sm—=3>0 <:>5<m<?
S 21-4m >0
-1<—x<1
2
Goc nhin 2.

Vi dieu kién c6 nghiém, tim cac nghiém cua phuong trinh f (x) = 0101 so sanh truc tiép cac

nghiém voi 1 va —1.
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Goc nhin 3.
Dung do thi

Puong thang y =—m cat d0 thi ham s& y = x> + x—5 tai hai diém phan biét trong khoang
(=1L1) khi va chi khi dudng thang y =—m cit dd thi ham s6 y = x* + x — 5 tai hai diém phan biét
c6 hoanh d§ e (-1;1).

Goc nhin 4.

Dung dao ham

Xét ham s f(x):x2+x—5:>f'(x):2x+1=0:>x:—%

Co f(—%j = —%;f(l) =3, f(-1)=-5

Ta c6 bang bién thién

x -1 1 1
2
f'(x) - 0 +
e |2 2 :
\ /

Dua vao bang bién thién, d¢ c6 hai nghiém phan biét trong khoang (—1;1) khi

—2<—m<—5:2>m>5
4 4

Goc nhin 5.

Casio
Sau khi dwa vé phuong trinh x* +x+m—5 =0, ta nhap phuong trinh vao may tinh.
* Giai khi m =—-0,2: khong théa=>loai A, D.

* Gidi khi m =5: khong théa = loai B.
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a+b+c

Cau 51. Chocacsothuc b,c thdéa man lo ala—4)+b(b—6)+c(c—4).

abe 5P a(a-4)b(b-6)ve(e-4)
Tim gid tri 16m nhét ctia bidu thire p= 2F20+3¢

at+b+c
AL 12+\/% B. 3+\/ﬁ C. 8+\/% D. 6+\/%
3 3 3 3
Loi giai:

Chon D
Goc nhin 1

Ttr diéu kién ta co:

logz(a+b+c)—log2(a2+b2+c2+2)=a2 +b*+c* —4(a+b+c)

& log,(4(a+b+c))+4(a+b+c)=log,(a’ +b* +* +2)+a’ +b’ +c* +2
<:>4(a+b+c)=a2+b2+c2+2<:>(a—2)2+(b—2)2+(c—2)2 =10

Va bién doi:

P(a+b+c):a+2b+3c<:>(P—l)a+(P—2)b+(P—2)c=O

< (P-1)(a-2)+(P-2)(b-2)+(P-2)(c-2)=—6P+12

Str dung BDT Cauchy — Schwarz ta co:
(~6P+12) <((P=1) +(P=2) +(P-3)")((a=2) +(b-2)" +(c-2)')
6-+/30 6++/30

& (-6P+12) <10((P-1) +(P-2) +(P-3)' ) TSP

Goc nhin 2.
Diéu kién dé mat phang (P-1)a+(P-2)b+(P-3)c=0 va mit cau
(a- 2) +(b— ) +(c- ) =10 c6 diém chung la

P22 0 6430

<P

J(P-1y +(P-2) +(P-3) 3

d(l,(a))ﬁR@
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CAu 52. Cho céc s thuc khong &m x, y,z thoa man: 5* +25" +125° =2018. Tim gia tr1 nho

nhét cta biéu thirc: S = d +1+£.
6 3 2
1 1 1
A. glog5 2016 B. log, 2016 C. Elog5 2017 D. glog5 2018

e

Loi gidi:
Chgn A
Goc nhin 1.

bit a=5b=5";c=5"
Taco 5% =52 —qbe
55 4+257 +125°=2018 = 5 +5% +5% =2018 = a+b+c=2018

Taco S=2+2+2 65 =x+2y+3z min < 5% min < (a.b.c)min

Bai toan tré thanh tim gié tri nho nhat ctia (a.b.c)

Vi céc s6 thuc x, v,z khong &m nén
a>1,b>lc>1-(a-1)(b-1)=0

= ab2a+b—1:>abc2ac+bc—c2(a+c—1)+(b+c—l)—c=a+b+c—2

= abc 22016
Khi d6 ta ¢6 (a.b.c)min =2016 < 5°>2016 <> 68 >1log, 2016 = S Zélog5 2016
Dau bang xay ra khi va chi khi a=b=1,¢=2016
A 1
Viay mmSzglog5 2016

Goc nhin 2.

bt a=5%b=5";c=5"

Tacod 5% =52 =ab.c

5°+25" +125" =2018 = 5" +5 +57 =2018 = a+bh+c=2018

Ta c6 S:%+%+§<:>6S:x+2y+3z min < 5% min < (@.b.c)min
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Bai toan trd thanh tim gia tri nho nhét ctia (a.b.c)

abe =[(a—1)+1][(b=1)+1][(c=1)+1]

Ta co

=(a-1)(b-1)(c-1)+(a-1)(b-1)+(b-1)(c-1)+(a—-1)(c-1)+(a—1)+(b-1)+(c—1)+1

>a+b+c—-2=2016
Ta co (a—1)(1)—1)(0—1)+(a—1)(1)—l)+(b—l)(c—1)+(a—l)(c—1)20

(a.b.c)min =2016 < 5° 22016 < 6S > log, 2016 = § > élogs 2016
Dau bang xay ra khi va chi khi a=b=1,¢=2016

Viy min § = %log5 2016

Céiu 53. [ THTT lan 1 — thang 12 |. C6 bao nhiéu gia tri nguyén ciia m dé phuong trinh
(m—1)log} (x—3)2+4(m—5)log1 %+4(m—1)=0 c6 nghiém trén doan [1?0;6} ?
— - x_

3 3

A. 5 B. 3 C.6 D. 4
Loi giai:
Chon C

Goc nhin 1.
(m—1)log? (x—3)° +4(m—5)log, Ls+4(m-1):o
3 3T

<:>4(m—1)10g§(x—3)—4(m—5)10g1(x—3)+4(m—1)=0

3

& (m—l)logi (x—3)—(m—5)logl (x=3)+(m-1)=0

3

Pat t=log, (x-3) (t € [—1;1]) , phuong trinh tr& thanh (m—1)#* —(m—5)t+m-1=0

3
Bai toan trg thanh tim gia tri nguyén cia m dé phuong trinh (m - l)t2 - (m - S)t +m—1= 0(*)

c6 nghiém 7 e [-1;1]
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2
< PT:m= ttz—_Stt-:-ll c6 nghiém 7 e[-1;1] < ming g (t)<m< max . g(1)
2 2
Xéthamsb g(£)=52*L Taco g'(1)=— "2 <ovre[-1]
-+l (£ —t+1)
o 2=5t+1 AT A :
Suy rahamso g(¢)= R nghich bién trén doan [-1;1] nén min;_,, g(1)=g(1)=-3;

7
max, . g(r)=g(-1)= 3

Vay -3<m S%,m el=m e{—3;—2;—1;0;1;2}

Goc nhin 2.
Str dung tam thtrc bac 2

+THI1: m=1PT(*) c6 dang 41=0<r=0e[-1;1]

7
A=-3m’-2m+21>0 | SM<3
+TH2: m#l < (m—l)(m+3)£0 & 1-3<m<l1 <:>—3Sm$§
(m-1)(3m=7)<0 1<mst
3

Ciu 54. [ THPT Chuyén Hung Vwong — Binh Phuwéc lan 2 nim 2017-2018 |. Goi S 14 tap
nghiém cua phwong trinh (2- x)(2 + 4") = 6. Khi d6 s6 phan tir cia tap S 13 bao nhiéu.

A.|S|=2 B. |S|=3 C. |s|=4 D. |S|=5
Chon B
Géc nhin 1.

Pinh li Rolle: Néu f (x) la ham lién tuc trén doan [a;b], c6 dao ham trén khoang (a;b) va
f(a)=f(b) thi ton tai ¢ €(a;b) sao cho f'(c)=0.
Hé qua: Néu f(x) c6 dao ham trén (a;5) va f'(x) c6 nhiéu nhat n nghiém ( nla s6 nguyén

duong ) trén (a;b) thi f(x) c6 nhiéunhat n+1 nghiém trén (a;b)
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(2-x)(2+4") =6 (2-x)(2+4")-6=0. Xétham s6 f (x)=(2—x)(2+4")—6 cb tap xéc
dinh D=R.Dé théy f (x) lién tuc trén R va c6 dao ham trén R . Theo dinh li Rolle:

Trén doan O;% ta co f(O):f(%j:O nén 3c, e(O;%j;fv(cl):O

1| taco f(1)=f(%j=0 nén e, e(%;lj:f'(cz):o

Trén doan

1
12
Do d6 f'(x)=0 c6 it nhat hai nghiém phan biét c;;c,

Mt khéc ta xét f'(x)=—(2+4")+4"In4(2-x)

["(x)=-4"In4+4"In’ 4(2-x)-4"In4=4"(-2In4+2In’ 4—xIn’ 4) =0

_2-2In4
In4

=X

Vay f"(x) =0 c6 nghiém duy nhét suy ra f'(x) =0 c6 nhiéu nhit hai nghiém suy ra f(x) =0

c6 nhiéu nhat la ba nghiém nén |§]=3

Goc nhin 2.

_ 2x+2

—X

(2-x)(2+4") =64 (x#2)

O £ X o a 2x+2 A s X
Ta v& do thi haiham sd6 y=4" va y = trén cung mot h¢ truc Oxy va xéac dinh dugc so6

giao diém 1a 3 nén |$|=3

Céu 55. [ Chuyén Lé Hong Phong — Nam Pinh — Hoc ki 1 — 2018 . Xét bit phuong trinh
log; 2x—2(m+1)log, x—2<0. Tim tat ca c4c gia tri cua tham s6 m dé bat phuong trinh c6

nghi¢m thudc khoang (\/5 ;+oo) .

A. m e (0;+0) B. me(—%;Oj C. me(—%ﬁooj D. m e(—0;0)
Loi giai:

Chgn C

Goc nhin 1.

biéu kién x>0
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log; 2x—2(m+1)log, x—2<0

& (1+log, x)* —2(m+1)log, x—2 < 0(1)

bat t =log, x. Vi x>~/2 nén log2x>log2\/§=%.Dodé te(%ﬁoo)
(1) tro thanh (1+7)" =2(m+1)1-2<0 < £ —2mt —1<0(2)

YCBT tuong duong tim m dé BPT (2) c6 nghiém thudc (%;wo)

Xét bat phuong trinh (2) c6: A'=m’ =1>0,VmeR

f(t)=t*=2mt—1=0 c6 ac <0 nén (2) ludn c6 hai nghiém phén biét 7, <0 <1,
A 2 1 3

Khi d6 can 5<t2<:>m+\/m +1>E©’">_Z

Goc nhin 2.

| 1
2 -2mt-1<0< 1 (t)= <m|t>—
/() 2t ( 2)

Khdo sat ham s6 f'(¢) trong (0;+o) ta duge m e (_%H_OO)

Cau 56. [ Chuyén Lam Son — KSCL lan 2 2018-2019 |. Cho a 14 s6 thyc duong, a #1. Biét bat
phuong trinh 2log, x < x—1 nghiém ding véi moi x > 0. S6 a thudc tap hop nio sau day?

A. (2;3) B. (8;+) C. (7:8) D. (3;5]
Chon C
Géc nhin 1.

Tur cac khoang cho & dap an ta chi can xét a > 2

L In(x+1) )
Taco lim_,——==1 nén
X
In|(x-1)+1
ﬁmx%llog_axzi.hmx%lﬁzi.hmx%l I:( ) ]: 1
x=1 Ina x=1 Ina x—1 Ina
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Trudng hop 1. Xét x =1, thay vao 2log, x <x—1 thay luon théa man.

Trudng hop 2. Xét x <1 khi d6 2log, x < x—1 s 2,198
x_

1 ta thu duoc %21@221na<:>a£e2(1)
na

>1, chuyén qua gidi han bén trai cta

Truong hop 3. Xet x >1,khido6 2log, x<x-1< 2. 284 o4 , chuyén qua gidi han bén phai ctua

x—1

1 ta thu duoc lizl<:>lna22<:>a2e2(2)
na

Tu (1) va (2) suyra a=e’ €(7;8)

Goc nhin 2.

. . ; 1
Ta gid st 0 < a <1, khi d6 bat phuong trinh da cho, ta chon x = >

log, 1 >log, 1=0

Ta duoc : | 1a diéu mau thuln.
——1<0
2

Vi vay ta chi xét truong hop a > 1

21nxslna;x>1
Khi d6 bét phuong trinh da cho twong duong 2Inx<(x—1)lna < le_ (1)
nlena,xe(O;l)
x—1
[ . In x
bé yrang lim_,——=1valim , ——=+o
X—l x—0 X—l

Ta xét ham s f(x)= ln_xl trén tap (0;+00)\{1}.

x—_l—lnx l—l—lnx

SO = T ey
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| - Inx / \
¥
— O

Theo (1) thi

sSha=2<a=¢
Ina>2

{lna <ming, f(x) {lna <2

Ina>max, ., f(x)

Céu 57. Biét rang « 1a tham sb thuc duong khac 1 dé bat phuong trinh log, x <x—1 dugc

nghiém dung voi moi x duong. Ménh dé nao sau day ding ?

A. ae(l;gj B. ae(%ﬁ) C. ae(3;10) D. a (10;+)
Loi giai:

Chon B

Goc nhin 1.

Co log, x<x-1,Vx>0<log, x—x+1<0,Vx >0

Xétham sé y = f(x)=log, x—x+1, tp x4c dinh D = (0;+x)

+Tru’c‘mgh0p1:Xét%<O<:>lna<0<:>0<a<1
na

_l-xlna

Co f'(x) < O(do Ina < 0) ,Suyra y= f(x) nghich bién trong (0; +oo)

xlna
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BBT:

y’
+an

¥ | ¥\H\—_> =

Co lim . f(x)=+oxslim_,, f(x)=—0

Suyra f(x)=log, x—x+1<0,Vx>0, khong thoa man

Suyra 0<a <1 khong thoa man

+ Truc‘mghqu:XétL>0<:>lna>O<:>l<a

Ina
BBT:
x |0 ;L i
na
y’ + 0
ff :
¥ —
{na
- //’7 \ s

Duya vao BBT co logax—x+lS0,Vx>0<:>f(1L)SO
na

< log, Lj—¢+l§0c>—loga (lna)—i+1£0
Ina) Ina Ina

<:>—M—L+1SO<:>—1n(lna)+1na—l£0(2), dat t=Ilna,t>0
Ina Ina

(2) tro thanh Inz—t+1>0
Xéthamsd y=g(t)=Int—t+1, >0

Co g'(t)=%—l=?,g'(t)=0<:>t=l
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BBT
! il 1 +an
g’ T 0
git) ¢
- / \ -

Dua vao BBT g(t)zlnt—t+120<:>t=l<:>1na=1<:>a=ee(§;3)

5
Vay ae|=;3
iy ae(3)

Goc nhin 2.
Xét (C)y=log,x,x>0;(d)y=x-1

Nhan xét d6 thi cia (C)y =log, x(1<a),(C")y =log, x,(0<a<1)

v=log_ x.(l<a)

y=log x|0<a<l)

Dua vao db thj co log, x<x-1,Vx>0.Suyra a>1
Xét (C)y=log,x, x>0;(d)y=x-11uéndi qua 4(1;0)

Cé log, x<x—1,Vx>0.Suyra (d)y=x-1 tiép xtc (C) tai 4(0;1)
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+ Viét phuong trinh tiép tuyén (A) véi (C,)y =log, x(1<a) tai 4(0;1)

Co (C))y=/f(x)=log, x(1<a), xét x>0

1 1
Co f'(x)= (1)=—
of(x) xlnan() Ina
1
Ph inh (A)=(d —1 =
uong trinh (A) ()<:>1na Sa=e

Goc nhin 3.

Co log, x<x-1,Vx>0

Xét y=f(x)=log, x—x+1, véi x €(0;+)

Co f(x)=log, x—x+1 c6 dao ham lién tuc trong (0;+0) va
f(x)=log, x—x+1<0= f(1),Vxe(0;+0)

Suy ra Max(o;m)f(x) = f(1). Suyra M (1;0) la diém cuc dai ctia dd thi
(C)f(x)=log, x—x+1

1
xlna

Co f'(x)=

—1,f'(l):0<:>lna=1<:>a=e

Thulai a=e c6 f(x)=Inx—x+1 voi xe(0;+0)

Co f'(x):%—lzl_Tx,f'(x)=0<:>x:l

BBT

Dya vao BBT c6 khi a =e thi log, x—x+1<0,Vx e (O; +oo) .Suy ra a = e thoa min yéu cau dé
bai.
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Cau 58. Phuong trinh sau day c6 bao nhi€éu nghiém nguyén phan biét :

2P r2 =]
e -1
A. 1 B. 2 C.3 .0
Loi gidi:
Chgn A
Goc nhin 1.
bat x=¢' >0
= 2(x2+1): X+l <:>x—lnx—x—+1:O(l)
x—Inx 2(x +1)
Co ,/2 x? +1 \/ x+1 o x+l
:VT(I):x—lnx—x—HZx—l—lnx
1/2(x2+1)
g(x):x—l—lnx:g'(x):l—lzx—_lzo
X X
= x=1
BBT:
X 0 1 +00
g'(x) - 0

:>g(x)20 ‘v’x>0:>VT(1)20 Vx>0

= x=1=¢=0 la nghiém

Goc nhin 2.
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PK: ¢ —-¢t>0

V2. +2>e +1

e +1

—>t
e —t

>+l —t<loe —t-1<0

e —t—1>0Vt

—>t=0

32l _32elxt 4 90175 <2017

CAu 59. Tim tat ca cac gia tri ciia m dé hé sau c6 nghiém ,
X —(m+2)x+2m+32 0

A.m=>-3 B. m>-3 C.m=>-2 D. m<-2
Loi gidi:
Chon C

Goc nhin 1.

Diéu kién x> -1

Xét 32 370100175 <2017 & 3237 ~3237 <2017 -2017x
& (9°-9)3"" <2017(1-x). D& thhy x=1 la mot nghiém

Néu x>1 thi VT =(9"-9)3"" > 0,/P=2017(1-x) <0

Suyra (9°~9)3%" <2017(1-x) v6 nghiém

Néu —1<x <1 thi YT =(9"=9)3"" <0,/P=2017(1-x)>0

Suyra (9°=9)3"" <2017(1-x) c6 nghi¢m véi —1<x <1

Vay bpt 32— 32V 190175 <2017 ¢6 nghiém véi —1<x <1
Xét f(x):xz—(m+2)x+2m+320.Tacé A=m*—4m—8 & bpt c6 nghiém —1< x<1 thi

TH1:A<0 & 243 +2<m <233 +2, bpt ¢d nghiém —1< x <1(1)

m>2J3+2 _
TH2:A>0< , nghiém cuia bpt 1a (—o0;x, [ U[x,;+o0)
m <—2\/§+2
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-1)<0
7(-1) @{3m+6<0©m<_2

f(1)<o 7 m+2<0

Do d6 BPT c6 nghiém —1<x <1 khi m>-2

Taco (-1;1) = (x;5x,) <:>{

Két hop v6i diéu kién ta duge m > 23 +2 va —2<m<-243+2(2)

Tur (1) va (2) suyra hé da cho c6 nghiém khi m > -2

Goc nhin 2.

Xét 3 370100175 <2017 & 3237 ~3237 <2017 -2017x
& (9°-9)3"" <2017(1-x). D& thhy x=1 la mot nghiém

Néu x>1 thi VT =(9"=9)3"" >0,/P=2017(1-x) <0

Suyra (9°=9)3"" <2017(1-x) v6 nghiém

Néu —1<x <1 thi YT =(9"=9)3"" <0,/P=2017(1-x) >0

Suyra (9°=9)3"" <2017(1-x) c6 nghiém véi —1<x <1

Vay bpt 32 32V 4190175 <2017 ¢6 nghiém véi —~1<x <1

Bai toan tr thanh tim m dé bpt x* —(m+2)x+2m+3>0 c6 nghiém —1<x <1

x*=2x+3

BPTe m(x—-2)<x’-2x+3<m> 5
x_

=f(x)(*)(do—lﬁxﬁl)
4x+1

(x

Dé bpt (*) c6 nghiém thi m > min o £ (x). Lap bang bién thién ham sé £ (x) trén [-1;1] ta

com>f(1)=f(-1)=-2.

Vay m>-2

f(x)== Xét f'(x)=0=x=2-3e[-1]]
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Cau 60. Cho 0< x;y <1 théa min 2017 = % )iz;;}zf;iw . Goi M,m lan luot 12 gia tri 16n
nhélt, gid trj nh6 nhét cta biéu thirc S =(4x” +3y)(4y” +3x)+25xy. Khi d6 M +m bing bao
nhiéu?
1 p, ¥ o 22 b2

3 16 16 2

Loi gidi:

Chon B
Goc nhin 1.

2 1-y 2
Ta c6 2017 = 2x +2018 <:>2()17 _ 2x +2018
y =2y+2019 2017y~ =2y+2019

20177 [ (1- )" +2018] = 2017" (" +2018)

Xétham s6 f(£)=2017"(£*+2018),véi 0<¢<1

= f'(t)=(£ +2018).2017.1n2017 + 2£.2017" = 2017’ [(rz +2018).1n2017+2t} >0
= Hams6 f(¢) dongbién trén 0<¢<1

=>l-y=xoy=1-x

Theo gia thiét § = (4x” +3y)(4)” +3x)+25xy
=[4x2+3(1—x)][4(1—x)2+3x}+25x(1—x)

= (40" = 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 s S(x)=16x" —32x" +18x* —2x+12, v6i 0<x <1

= §'(x) = 64x* —96x> +36x-2. Cho S'(x)=0c 4
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BBT:
2'-45 1 2+ﬁ
® 0 4 2 4 1
y' - 0 + 0 g 0 +
12 25 12
v 2
\ 191/ \ 191
16 16
M =max,,, S(x)= 2
\ , ’ 2
Tu BTT ta co 196

Viay M+m:ﬂ
16

Goc nhin 2.

2 -y 2
Taco 2017+ = +2018 20177 »?+2018
12 —2y+2019  2017°  »*—2y+2019

20177 [ (1- )" +2018] =2017" (" +2018)
Xétham s6 f () =2017' (£ +2018),véi 0<r<1
= /'(¢)=(£+2018)2017"In2017+ 22017 = 2017'[ (* +2018).1n 2017 +2¢ | > 0

= Hams6 f(¢) dongbiéntrén 0<7<1

=>l-y=x&oy=1-x

2
Te 0<x;y<lvax+y=Isuyra Oﬁxys(x;yj =%
Vidtlai § =16x7)" +12(x* + y*) +34xy
S =16x"y’ +12[(x+y)3 —3xy(x+y)}+34xy

S =16x"y* —2xy+12
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Dit t=xy;t e [o;ﬂ thi §=f(t)=16r"-2¢+12

—

Khéo sat ham s6 f'(¢) ta dugc min [ 1ﬂ(z):f(
tel 0

Vay M+m=ﬁ
16



