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LOI GIOI THIEU

Trong dé thi THPT Qudc Gia thi céc bai toan vé cuc tri néi chung ludn 1a céac bai toan &
mtic dd van dung va van dung cao va da phan cac déu cadm thay kho vi khong ndm duoc
nhitng phuong phap, nhiing kién thtc co ban vé bat dédng thtc hay cac danh gia thudn
tay. Chinh vi li do d6 ma minh da ndy ra y tudng viét mot s6 bai viét c6 thé gitp duoc cac
ban hiéu dugc va giai quyét cac dang toan bat dang thtc va cuc tri trong cac dé thi tha va
dé thi THPT Quéc Gia. O bai viét nay minh sé gigi thiéu cho cac ban dang toan vé cuc tri
ctia ham s& mii - logarit v6i mong muén nhimg ai doc déu c6 thé hiéu va 4p dung cho
nhimg bai toan khéac phtc tap hon hodc c6 thé phat trién thém nhiéu van dé khac. Dé c6
thé viét nén dugc bai viét nay khong thé khong c6 sy tham khdo tir cac nguédn tai lieu cta
céc cac group, cac khoa hoc, tai liéu cta céc thay c6 ma tiéu biéu la

1. Group Nhom toan: https:/ /www.facebook.com/groups/nhomtoan/
Group Hs Vted.vn: https:/ /www.facebook.com/groups/vted.vn/
Group Nhom Toan va Latex: https:/ /www.facebook.com/groups/toanvalatex/
Website Toan hoc Bc - Trung - Nam: http:/ /toanhocbactrungnam.vn/
Website Toanmath: https:/ /toanmath.com/
Anh Pham Minh Tuén: https:/ /www.facebook.com/phamminhtuan.2810
Thay La Duy Tién - Gido vién truong THPT Binh Minh
Thay Lé Phuc Lt - Cong tac tai phong R&D Cong ty Fsoft thudc tap doan FPT.
Thay Bang Thanh Nam - Gidng vién Vted
10. Thay Bang Viét Bong - Gido vién truong Nho Quan A

e N A A o

Trong bai viét minh c6 séng tac va tu suu tAm nén c6 thé sé c6 nhiing cau hoi chua hay

hogc chua phit hop mong ban doc bé qua. Trong qua trinh bién soan khong thé tranh khai
nhimg thi€u s6t, mong ban doc c6 thé gép y tryc tiép véi minh qua dia chi sau:

Nguyén Minh Tuan

Sinh vién K14 - Khoa hoc may tinh - Pai hoc FPT

Facebook: https:/ /www.facebook.com/tuankhmt.fpt

Email: tuangenk@gmail.com

Blog: https:/ /lovetoan.wordpress.com/

Ban pdf duoc phat hanh mién phi trén blog CHINH PHUC OLYMPIC TOAN, moi hoat

dong st dung tai liéu vi muc dich thuong mai déu khong duoc cho phép. Xin chan thanh

cam on ban doc.
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

1. MO PAU

Nhu ta da biét trong dé thi mon toan cta ki thi THPT Qudc Gia 2018 vira qua c6 xuét hién
mot cau cuc tri logarit tuy khong phai 1a bai toan khé nhung kha la la va da gay lung tang
cho nhiéu hoc sinh, thuc chat mau chét cta bai toan la viéc st dung bat dang thic AM -
GM co ban dé danh gia. Trong bai viét nay toi va cac ban sé cting tim hiéu va phat trién
bai toan d6 cao hon va cing nhau 6n lai nhimg dang toan cuc tri da xuat hién nhiéu trude
day!

Bai todn md ddu

Cho 2 s6 thuc a>0,b>0 thoa man log,, ., ., (16a2 +b%+ 1) +10gg.,., (4a+5b+1)=2. Gia
tri ctia biéu thtc a+2b bang?

A9 B 20 C. 6 D. %/
3 4

Cau 43 ma dé 105 - Pé thi THPT Quéc Gia mon todn 2018
Nhén xét. V6i nhitng ai chua c6 kién thtic nhiéu vé bat dédng thac thi kha ndng cao sé& bod
hodc mot sd khéc sé stt dung CASIO tim méi lién hé gitra x,y bang cach cho Y =1000, tuy
nhién chic chdn rdng phuong trinh sé vd nghiém. Néu tinh ¥ ta c6 thé nhan thdy dé yéu
cau tim gi4 tri cta biéu thiic a+2b c6 nghia la a,b déu 1a mot sd xac dinh roi, do d6 ta phai
nghi ngay t6i phuong phap danh gia! Chua y thém 1a cac co s6 déu 16n hon 1 do gia thiét va
theo bat ding thic AM - GM ta lai c6 thém 16a* +b* >8ab. Dén day bai toan gan nhu da
coi nhu duoc gidi quyét!
Loi gidi. Theo bat dang thitc AM - GM ta c6 16a* +b* > 8ab. Tir day suy ra:

VT >log,,,s.; (8ab+1)+logg,. ., (4a+5b+1)>2

a,b>0 3
Dau “=" xay ra khi va chi khi {16a* =b* - a= 2 & atbe %
10g83b+1 (4a+5b+1):1 b:3

Vay chon dép an D.
Chii j. Ngoai phép danh gia diu ta con st dung thém dénh gié sau:

L >2 [log,b- L =2
log, b log, b

Ta da cung tim hiéu bai toan trong dé thi THPT Quéc Gia, trong chuyén dé nay sé chu yéu

log, b+log,a=1log, b+

nhdc t6i dang toan kiéu nhu vay, tuy nhién trudc tién ta sé cing nhic lai mot s6 dang toan

va kién thic Iy thuyét cAn phai ndm rd.
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CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

I. CAC KIEN THUC CAN NHO

Dé c6 thé lam tot cdc bai todn & chuyén dé nay chiing ta cin phdi nam chic dugc cdc kién thitc Iy
thuyét co bin vé bit ding thitc, diéu kién c6 nghiém va bién doi logarit sau.

Day chinh la noi dung chinh ctia chuyén dé ma minh muén nhéc t6i, mot dang toan 14y y
tudng tir dé thi THPT Quéc Gia 2018. Trudc tién dé 1am tdt ta sé cAn c6 mot s6 kién thiac vé
bat dang thiic va nhéc lai cac kién thtc da hoc sau:

Bat ding thitc AM - GM.

+ Cho 2 s6 thyc duong a,b khi d6 a+b> 2./ab . D&u “=" khiva chikhi a=b

+ Cho 3 s6 thuc duong a,b,c khi d6 a+b+c>33/abc . Ddu “=" khi va chikhi a=b=c

n n
+ Tong quat v6i cac so thuc duon x. >2nn/| | x. . Dau “=" khi vachi khi x, =x, =...=x
i i 1 2 n
i=1 i=1

1. n’

+Dangcongmau sO Z—> — .DAau “=" khi va chi khi X, =X, ==X,
11X ZX-
i=1 '
l+l> 4
.2 X, X, X;+X
Khi cho n=2,n =3 thi ta dugc 2 bat dang thic quen thudc 11 12 11 2 0
—t—+—2

X; Xy X3 Xy +X, +X5

Bat ding thitc Cauchy - Schwarz:

n n n 2
+ Cho 2b0 s8 (X;,X,,...,X, ) va (Y;,¥,,...,y, ) khi d6 ta co [fo}(Zyin > [inyi)
i=1 i=1 i=1
DA4u “=" khi va chi khi cac s6 1ap thanh cac bo so ti 1é.
Chu ¥ khi cho n=2,n =3 ta dugc 2 bat ding thic quen thuoc
2
+ (X12 +3,” )(Y12 + Y22) 2 (X1Y1 + XzYz)
+ (X12 +," + Xaz)(Y1 +Y, Y5 ) (X1Y1 XY, + X3Y3)

A [EEil_ Xyt (xry)

+ Dang cdng mau Engel tong quat Z . Trong d6 dang —+—

o b Z b, b a+b
dang ta hay gdp nhat
Bt ding thitc trén con 6 thé goi la bat ding thitc Svacxo.
Déu “=" xay ra khi % = % == E—“ . Riéng dang cong mau thi can thém diéu kién la
1 2 n

b,,b,,...b >0
Bat ding thitc Minkowski.

Téng quat: Cho s6 thuc r>1 va moi s6 duong a,,a,,...,a,,b,,b,,..,b, thita co:
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

=]

o] <[gx] (8]

O day chi xét truong hop cho 2 bo s6 (a,,a,,..,a, ) va (b,,b,,...,b,). Khi d6 ta cé:

\/Za +\/Zb \/ln1 (a, +b,)

Déu “=" xdyrakhi 2L=22 —...=- %
b, b, b

Dang ma ta hay gip nhat va> +b? +/c* +d> > \/(a+b)2 +(c+d)’ . Bt déng thic nay con

goi la bat ddng thtc Vector.
Bat ding thirc Holder.

Cho céc s6 duong X, (i =1,m,j= 1,n).

i=1 i=1 =1

Khi d6 v6i moi s6 ®,,®,,...,®, >0 thoa man Zco =1 ta co: H[Zx”j ZZ[ fo’]j

=
N

~
—
QO

o) day ta chi xét truong hop don gian nhat cho 3 day s6 gom (a,b,c);(m,n,p);(x
co:

(a*+b°+c’)(X* +y*+2°)(m’ +n’ +p°) 2 (axm +byn +czp)’
Déu “=" xay ra khi 3 day tuong tng ty lé.
Mot bat dang thtic  dang nay ma ta hay gip: (1+a)(1+b)(1+c)= (1 + m)
Bat ding thic tri tuyét doi.
Cho 2 s6 thyc a,b khi d6 ta ¢6 |a|+|b|>[a+Db

2[a] bl

Déu “=" tht nh4t khi a,b cuing ddu, dau “=" tht 2 khi a,b trai dau.

Piéu kién c6 nghiém ctia phuong trinh bac 2

Cho phuong trinh ax” + bx+c=0(a=0). Khi d6 néu:

+ A =0 thi phuong trinh c6 nghiém , d6ng nghia vé trai luon khong &m hodc khong duong
+ A >0 thi phuong trinh c6 2 nghiém phan biét

Ung dung cta kién thiic nay sé 4p dung cho nhiing bai tim diéu kién c6 nghiém dé suy ra
min, max. Ngoai ra phai chu y t6i mot s6 phép bién d6i logarit ma ta da hoc.

Tinh chat ham don diéu

1. Néu ham s6 f(x) don diéu va lién tyc trén tap xac dinh ctia n6 thi phuong trinh f(x)=a
6 t0i da mot nghiém

2. Néu ham s6 f(x) don diéu va khong lien tuc trén tap xéac dinh ctia n6 thi phuong trinh

f(x)=a co t6i da n+1 nghiém
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CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

III. CAC DANG TOAN CUC TRI MU - LOGARIT

1. KY THUAT RUT THE - PANH GIA PIEU KIEN DPUA VE HAM 1 BIEN SO.

bay la mot ky thuat co ban nhat ma khi gdp cac bai toan vé cyc tri ma ta sé ludn nghi toi,
hau hét ching sé dugc gidi quyét bang cach thé mot biéu thic tir gia thiét xuéng yéu cau
tlr d6 st dung cac cong cu nhu dao ham, bat dang thic dé gidi quyét. Sau day ta sé cuing di
vao cac vi du minh hoa.

Vi DU MINH HOA

Vi du 1: Cho céc s6 thuc x,y thda man 2*+2” =4. Tim gi4 trj lon nhat cta biéu thic
P= (2x2 + y)(Zy2 + x)+9xy

27
A. o B. 18 C. 27 D. 12

THPT D06 Luong 4-Nghé An nam 2017-2018

Loi gidi
Ap dung bat ddng thtc AM -GM tacé 4=2"+2" >2Y = x+y<2=y<2-x
=P <(2x" —x+2)(2(2-%)" +x)+9x(2-x) = f(x) < £(1) = 18

Chon y B.

Vi du 2: Cho 2 s8 thuc a,b>1 théa man log,a+log,b=1. Gia tri 16n nhat cta biéu thic
P = \/log3 a+ \/logz b béng?

1 2
- D.
A. \flog,3+log, 2 B. \log,3+4/log,2 C. > (log, 3+log, 2) Jog,3 1 1og,2

Chuyén KHTN Ha N¢i - Lan 1 - 2017 - 2018

Loi gidi
Bién do6i yéu cau cua bai toan ta dugc:

P=\/log3a+\/log2b:\/log2a+\/10g3b:\/IOgZaJr\/l_logza

log,3 \log,2 \log,3 log, 2

Xét ham s f

+/log, 31—t =f'(t)= L ylog, 3 (t=log,a)

\/ 24/t tylog,3 2\/7

1
Taco f'(t)=0<+1-t=log,3Vt & 1-t=tlog;3 < t=—"—
aco f(t)=0= og Wt 08 T T log?3
=f(t)>f _ 1 = Jlog, 3+log, 2 = minP = \log, 3+log, 2
1+log23

Chony A.
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

Vi du 3: Cho 2 s6 thuc duong a,b thoa man %log2 a= logz%. Gié tri nho nhét cta biéu

thiac P=4a’ +b’ —4log, (4&3 +b3) duoc viét dudi dang x—ylog, z vo6i x,y,z déu la cac s6
thuc duong 16n hon 2. Khi d6 tdng x+y +z c6 gia trj bang bao nhiéu?

A1l B.2 C.3 D. 4

Cris Tuin

Loi gidi
NP 1 2 4 4
Tir gia thiét ta co Elog2 a=log, 5 < log,a=1log, o Sa= ek
Dit t=4a’+b’, theo bat dédng thic AM - GM ta c6

3 3 3 3
t:4a3+b3 :@_Fb?’ :@+b_+b_233 @b_b_ =12
b° b 2 2 \b° 272

Khi d6 P =4a’+b’ —4log, (4’ +b°)=f(t) =t —4log, t .
Taco f(t)=1-——>1-—°
tln2 12In2

=>P=f(t)>f(12)=4-4log,3=>x=y=-4,z=3=>x+y+2=3

>0Vt >12. Vay ham f(t) déng bién trén [12;+wx)

Chony C.

Vi du 4: Cho 2 s6 thuc duong a,b thda man log, (12—-a—b) =%log2 (a+2)(b+2)+1. Khi

d6 gia tri nho nhat ctia biéu thac P =

B 3
a b 45 i L. m .

+ + dugc viét duéi dang — v6i mn
b+2 a+2 a+b n

N z ~ A . m o .. :2 2. . 2z . 2 ] LON
la céc s6 nguyén duong va — toi gidn. Héi gia tri cila m+n bang bao nhiéu?
n

A. 62 B. 63 C. 64 D. 65

Loi gidi

Bin ddi gia thiét ta c6: log, (12-a—b) = ~log, (a+2)(b+2) +1
< log,(12—-a-b)=log, 2,/(a+2)(b+2)
<a+b+2,/(a+2)(b+2)=12

Theo bét ddng thic AM - GM ta c6 (12—a—b)’ =4(a+2)(b+2)<(a+b+4) = a+b>4.

a’(a+2)+b’(a+2) 45 a'+b'+2(a’+b’) 45

B.A/ d,z.t.A, b.,e th/ P: _
e FoTHep ien e (a+2)(b+2) atb  (at2)(b+2) a+tb

a*+b*> 1(a+b)4
Cha y t6i 2 bat déng thic quen thudc 51;
a’+b*>—(a+b)’
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CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

1 ) 1 by A s

oL 2(a+b) + 'Z(aJ“ ) 5 (a+b) +4(a+b)” 45  t*+4t> 45

T désuyra P> + = ——+ = -+ —
(a+2)(b+2) atb  2(12-a-b) a+tb 2(12-t)° t

Xét ham s6
4 3 3 2 3 2
t'+4t> 45 _(t+4)r 2(t+3)t" 45 (4+4)4° 2(4+3)4° 45

f(t)=—2+_:>f'(t)_ 3T 2 2 < 3T =——7>0
2(12—-t)" ¢ (12-t)  (12-t) t (12—-4) (12-4) 4

:>P2f(t)2f(4):%:minP=%:>m+n=65

Chony D.

Vi du 5: Cho cac s6 thuc duong x,y thoa man log(x+2y)=logx+logy, khi d6 gia tri nhé

x? 2
5 - R P 4 Ty 3 - A L m . S i oK A
nhét cta biéu thuc P=\e'?ex! dugc viét dusi dang — v6i m,n 1a cac s6 nguyén
n
N m Ao .2 2. .z . 3 2 2 M PN
duong va — t6i gian. Hoi gia tri cia m” +n” bang bao nhiéu?
n

A. 62 B.78 C. 89 D. 91
So gido dyc va dao tao tinh Hai Phong

Loi gidi

Bién d6i gia thiét ta co:

X
-y

Iog(x+2y):logx+logy<:>log(x+2y)=logxyc>x+2y=xy<:>%+y:§

Theo b4t ding thiic AM - GM ta c6

N 2
X X E+y X ? X X
~ =2 y<t J = —4| = >0 — >4
STY=5Y 7 :>(2+yj (2+yj S0ty

Ap dung bat ddng thic Cauchy - Schwarz dang cong mau s6 Engel ta c6:
2 Bl o]
Xy 2 2 Py 2 Py
P=\e™ e =InP=—> fy_A2) Ly o \2
4(1+42y) x+1 2y+1 1+2§ 2(;”’”}

X t? 8 s
bat t=— t>4 InP = =f(t)>f(4)=—=P>¢éd
=2y (20) > P ()2 (4) -S> Pae
Chony C.
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

X 2x* +2><y—y2 X

Vi duy 6: Cho hai s6 thyc x,y théa man 0<x,y <1 déng thoi 244 D =52V, Goi M,

x+y 2
m 1an luot 1a gia tri 1on nhét va gia tri nho nhat cia ham s6 f(x,y)=e 2 -2 —x—y?.
Khi d6 gia tri ctia biéu thtcc T=M+m c6 gia tri bing bao nhiéu?

A e—% B.e-1 C. e—% D. Khong ton tai

Loi gidi
X 2x2+2xy-y> X X 2x y

= - = y
Tu gid thiettaco 2 +4 29 =527 <2V +427 X =52«

X 2

Dit a:2§,b:2§(a,b>0) ta duoc: a+4%:5b<:>(a—b)(4a+5b):0<:>a:b:>x=y

Khi d6 f(x,y):exgy—Zxy—x—y?zzex—xé—x—lzg(x)

Taco g'(x)=e*—x-1,g"(x)=€e*-1>0 vay khi d6 g(x)>g(0)=0, vay khong ton tai gia
tri nho nhat.

Chon y D.

Vi du 7 : Goi S la tap hop cac cdp s6 thuc (x;y) théa man xe[-1;1] déng thoi
In(x—y) -2017x=In(x-y) -2017y +e**. Biét rdng gia tri 16n nhét cta biéu thtc
P =™ (y+1)-2018x* voi x,y €S dat tai (x,;y,). Ménh dé nao dudi day dung?
A. x, e(—l;O) B. x,=-1 C. x,=1 D. x, 6[0;1)

THPT Chuyén Qudc Hoc - Hué nam 2017-2018

Loi gidi
Bién ddi gi thiét ta c6
In(x—y) -2017x=In(x-y) —2017y +e**
2018
& (x—y)In(x-y)-2017(x-y)=e*"* < In(x—y)—-2017 - £ _ 0(*)
X—y

2018 2018
1 e
=f'(t)=—+
(=22

2018 2018

Khi d6 phuong trinh (*) & x-y=e* =>y=x-e

Xét f(t)=Int—2017 - >0,Vt>0= f(t) dong bién trén (0;+o).
=P =" (1+x-e™")-2018x" = g(x)
= g'(x) =" (2019 +2018x —2018e™"* ) - 4036x

= g"(x) =e™"**(2018.2020 + 2018”x — 2018¢*"* ) 4036
< e (2018.2020 +2018° —2018%¢*"* ) - 4036 <0, Vx € [-1;1]
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CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

Nén g'(x) nghich bién trén [-1;1]. Ma g'(1)=e™"* +2018 >0,g'(0) =2019-2018¢*"* nén
ton tai x, €(-1;0) sao cho g'(x,)=0= maxg(x) =g(x,)

[-111]

Chony A.

Vi du 8: Cho 2 s6 thuc x,y théa man 3 2log, (x-y)= L (1+10g2 (1-xy)). Gia tri lon

nhat ctia biéu thtc P = 2(x +vy )— 3xy bang bao nhiéu?

13 17

A — B. — . .7
> 5 C.3 D

Loi gidi
Diéu kién x >y;1>xy . Bién déi gia thiét ta c6
3" 2log, (x—y)’ =log, (2-2xy)
<3 2 og, (x* +y”=2+2-2xy)=log, (2-2xy)
e Néu x*+y*>2= VT >log,(2-2xy)=VP
)

e Néu x*+y’<2= VT <log, (2-2xy)= VP
2 (x+ )2
Vay x2+y2:2:>(x+y)2=2—2xy:>xy—Ty.Do xy <1=(x+y)e(-2;2)
Khi d6 ta co:
3(a®>-2
P:Z(x+y)3—6xy(x+y)—3xy:2a3—3a<a2—2)—¥:f(a)(a:x+y)sf(1):g
Chon y A.

Vi du 9: Cho céc s6 thuc duong a,x,y,z théa man 4z>y?,a>1. Tim gia tri nh6 nhat cta

biéu thic S=log? (xy)+log, (><3y3 +x°z)+ 4z —y?

25 21
= B. —— — D. -—
A. 4 16 C. 2 T
Loi gidi
2 2 2 5
Tl‘l’giéthiéttacéZZYZ:x3y3+xz>xy +2 y >2,x°y°. y =(xy)?
5 5 25_ 25
Khi d6 S >1log> +1 2=|1 o ==
og; (xy)+log, (xy) ( 0g, Xy 4j T
Chon y B.
BAI TAP TU LUYEN

Cau 1: Cho 2 s6 thuc x,y thda man 10gxz+y2+1(2x—4y):1. Tinh P=2> Kkhi biéu thic
y

S =4x+3y -5 dat gid tri lon nhat
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

B p.p-17

A.P:§ B.P:2 C.P= =—
5 5 4 44

Cau 2: Cho 2 s6 thyc duong x,y thda man xy <4y -1. Tim gia tri lén nhat cta biéu thtc

S=6—y+1n(ﬂj.
X y

3
A.24+In6 B. 12+In4 C. §+ln6 D. 3+In4

Cau 3: Cho 2 s6 thuc x,y théa man 2°" " +log, (x2 +y° +1) =3. Biét gia tri lon nhat cda
.2 . 33 13 a\/8 by S A oK A s Ao A K LA

biéu thtc S :|x—y|+‘x -y ‘ la - v6i a,b 1a cac s6 nguyén duong va 5 la phan so6 toi

gian. Tinh T =a+2b

A. 25 B. 34 C. 32 D. 41

Cau 4: Cho x,y 1a hai s6 thuc duong théa man logx+logy > Iog(x3 +y). Giéa tri nhé nhat

ctia biéu thtic S =2x+y 1a?

A.22-2 B. C. 4+42 D. 3+22

| W

Cau 5: Cho 2 s6 thuc a,b thda man a>+b*>1 va log . .. (a+Db)>1. Gia tri 16n nhat cua

biéu thitc P =2a+4b-3 1a?

- ,/ ,/ D. —
A. B. 10 C. 2 10 /_10

Cau 6: Cho 2 s6 thyc x,y thdéa man xy =4,x > %,y >1. Goi M,m lan luot la gia tri 16n nhat

va gia tri nho nhat cta biéu thic P =log? x+(log, y~1). Tinh S=M +2m
1

V10
N N| N| D.
A. 5 B. +10 C. 2410 70

Cau 7: Cho x,y 1a hai s6 thyc duong thoa man log, x+log, (x+3y)<2+2log, y . Biét gia tri

X+y _ 2X+3y lé \/;_E voi a/b,C la cac 56 nguyén

X —xy+2y*  x+2y c

N b N Z A AN At .2 z sz . 2 R P
duong va — la cac phan s6 t6i gian. Tinh gia tri cta biéu thitc P=a+b+c
c

16n nhat cta biéu thic S=

A. 30 B. 15 C. 17 D. 10
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—~—~

Ciu 8: Cho x,y 14 hai s6 thuc duong théa man IogZXZHy+3y2 11x+20y—40) =1. Goi a,b lan

luot 1a gia tri 16n nhat va gia tri nho nhat cia biéu thic S = Y Tinh a+b?
X
11 7
A. V10 B. 2414 C. Z D. E

Cau 9: Cho 2 s6 thyc x,y théa man log(x+3y)+log(x—3y)=1. Tim gia tri nho nhat cta
biéu thiae S=x-|y|

A ? B. Zf C.

D.

O | =
| -

Cau 10: : Cho 2 s6 thyc x,y théa man log(x+3y)+log(x—3y)=1. Tim gi4 tri nh6 nhét cta
biéu thic S=x-2|y|+1

572 -3 34542

C. D. 3+2V5

A. J10+1 B.
2 3 3

Cau 11: Cho 2 s6 thyc x,y théa man log . . ,(x+y+3)>1. Tim gid trj 16n nhat cta biéu
thic S=3x+4y-6

5J6 -9 56 -3 c 53 -5 56 -5

2 2 2 2

A.

Cau 12: : Cho x,y 14 hai s6 thuc duong théa manlogx+logy > log(x +y2). Tim gia tri nho

nhat cta biéu thic P =x+3y

3

A1l B. 5 C.9 D.

N | =

Cau 13: Cho céc s6 thyc duong x,y théa man log, x+log, y =log, (x+y). Tim gia trj nho
nhat ctia biéu thic S=x" +y’

A. 234 B. 3 C.2 D. 2

Cau 14: Tim tat ca cac gia tri thuc cta tham s6 m dé ton tai duy nh&t mot cip s6 thuc (x,y)

thda man logxzwh2 (4x+4y—-4)>1 va X’ +y*+2x—-2y+2=m

A. (V102 B. (V10 ++2) C. V102 D. V10 ++2

Cau 15: Cho 2 s6 thuc x,y thda man 4435002 (4+9Xz_2y).72y_xz+2. Tim gia tri nhd nhat

ctia biéu thtc S=x+2y.
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c.-2 D. -1
8 4

A —— B.

NERN

Cau 16: Cho 2 s6 thyc x,y théa man x*+2y* >1 va log . , . (2x+y)=1. Biét gid trj I6n

a+b\/g

C

nhét cia P=x+y la

s N A oK A soa g A PEP?
v6i a,b,c 1a cac s6 nguyén duong va — la cac phan so toi
C

gian. Tinh gia tri cta biéu thitc P=a+b+c
A. 17 B. 12 C. 11 D. 16

Cau 17[THTT]: Cho 2 s6 thuc duong thay d6i a,b thoa man diéu kién:
Ina(1-Inb)=Inbv4-In’a

Goi M,m lan luot 1a gia tri 16n nhat va gia tri nhd nhat cda log, a. Gia tri cia M +m bang?

A.2(2-1) B. 2(v2+1) C. 2(1-42) D. 1442

Cau 18: Cho x,y 1a hai s6 thuc duong théa man y >4x, gia tri 16n nhat ctia biéu thtc

n2x+5y_2y+5x
y X
A. 25 B. 24 C. 29 D. 4

P=1 c6 dang ln%—n.Tinht()’ng m+n

Cau 19: Cho 2 s6 thuc duong thay déi a,b théa man log, (a+1)+log, (b+1)>6. Tim gia tri

nhd nhat cda biéu thitc S=a+b
A.12 B. 14 C.8 D. 16

Cau 20: Cho s6 thuc x théa man xe[0;16]. Biét rdng gia tri nho nhat cta biéu thic

f(x)=8.3% 1 9% _9% dat duge khi x = 2 v6im, n la cac s6 nguyen duong va — la
n n

phén s6 t6i gian. Tinh m+n

A. 17 B. 18 C. 19 D. 20

HUONG DAN GIAI
Cau 1. Chony C.
Taco 2x-y=x>+y’ +1 (x-1) +(y+2) =4

Khi d6 theo bat déng thic Cauchy - Schwarz ta c6:

S=4(x—1)+3(y+2)—73\/(42-1-32)(()(—1)2+(y+2)2)—7:3

x-=1 y+2 x:E
Déu“=" xayrakhivachikhi{ 2 3 o/ °

4x+3y-5=0 y:—%

Céau 2. Chony C.
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2
Theo gia thiét ta co t=§£4y;1:—[l—2j +4<4
y |y y
. oy X 6
Khi d6 S=—2%+In| =+2 :¥+ln(t+2):f(t)
X y

Dén day xét tinh don diéu ctia ham s6 ta sé chira f(t)>f(4)= % +In6

Cau 3. Chon y B.

Ta sé chuyén bai toan vé gidi phuong trinh logarit dé tim méi lién hé gitra x,y.
Xétham so f(t)=2""+log,(t+1)-3 day la ham dong bién trén [0;+wx)

Do d6 f(t)=0=t=2=x*+y* =2=|xy|e[-1;1] . Khi d6 ta duoc

512 16\/_

S* =(x-y)’ (1+(x2+xy+y2))2 =(2-2xy)(3+xy)’ < 5
Cau 4. Chony C.

Ap dung céc tinh chét cta logarit thi tir gia thiét ta suy ra duoc:
3

x—1

xy2x’+y=>y(x-1)2x’=y=>
Vi do x,y duong nén tur diéu kién ta suy ra x> 1
3
Khi d6 ta duoc 2x+yzzx+x—1:f(x)zf(ﬁ)=4+4ﬁ
X_
Cau 5. Chon y B.
1Y F 1
Theo gia thiét ta c6 a’ +b> >1=a+b>a’ +b’ @(a—aj +(b——j <3
Khi d6 theo bat ddng thtic Cauchy - Schwarz ta c6:

el 3 o gefe o o if e

Céau 6. Chon y A.

Theo gia thiét ta c6 y:é21:>xS4:>%Sx$4:>log2xe[—1;2]
X

Khi d6 P =log; x+(1-log, x)2 e[%;5}38:5+2%:6

Cau 7. Chon y D.

Theo gia thiét ta c6 log, (x2 +3xy ) <log, 4y” < x* +3xy <4y’ =0 < <1

y
Khi @6 chia ca ti va mau cho y ta chuyén vé bai toan xét tinh don diéu ctia ham
t+1 2t+3 5-3t 1 2 1

f(t)= - =f'(t)= >0
® JE—t+2  t+2 () 2\/(t2—t+2)3 (t+2)° 2\/2—3 (t+2)°
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:f(t)gf(l):ﬁ-%:ﬂ):w

Céau 8. Chon y C.

Tu gia thiét ta suy ra 2x” +xy +3y° —11x—20y +40 =0

Thé Sx =y vao gia thiét trén ta dugc (45” +2)x* —(20S+11)x+40=0

St dung diéu kién c6 nghiém ta c6

552410 55+2+/10

60 60

AX20@24052—44OS+19930:>S€|: }:aer:%

Céau 9. Chon y A.

x+3y >0

Theo gia thiét ta c6 { = x> 0,'10g(x2 —9y2) =1 x*-9y* =10

x-3y >0
Khi d6 |y|=x-S=8x*-18x5+95% +10=0

. . A 20 45
Phuong trinh trén phai c6 nghiém duong nén ta c6 S0 =3r 5

Céau 10. Chon y C.
Tuong tu nhu cau trén
Céau 11. Chon y D.

Lam tuong tu cau 5 ta c6

2 2
x+y+32x2+y2+2<:>(x—%] +(y—1j <3

pate R O R
_3J6-1

10
46 -3
10

X
D&u “=" xay ra khi va chi khi

y:

Céau 12. Chon y C.
Tuong tu cau 4
Cau 13. Chon y A.

2
Tu gia thiét ta c6 x+y:xy£(x—£y] :>x+y24:>82%(x+y)2 >8
Céau 14. Chon y A.
Tir gia thiét tht nhat ta suy ra (x—2)" +(y—-2)° <2. Pay la mot hinh tron (C,) c6 tam la
I,(2;2) va R, =+2. Tu gid thiét tht 2 ta suy ra (x=1)" +(y-1)'=m=m>0, day la
duong tron (C,) c6 tamla I, (1;1),R=\/;.
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Do yéu cau ctia bai toan nén (C, ),(C,) phai tiép xtc ngoai voi nhau, suy ra
LI, =R, +R, :m:(@—ﬁ)z

Cau 15. Chon ¥ A.
Ta sé dua vé viéc giai phuong trinh tir 46 tim ra mai lién hé gitra x,y

4437 43200

7X2—2y+2 N 72(x2—2y)

Tix gia thiét ta c6 S f(x* -2y +2)=£(2(x* ~2y)) & x* ~2y =2

:>S:x2+x—22—%

Chil ij. Ngodi ra ta c6 thé ddt t = x* -2y sau do ding mdy tinh dé gidi phuong trinh mii!
Céau 16. Chon y C.

Tuong tu cau 5.
Cau 17. Chon y A.

bat x=1r1a,y=hr1b:>x(l—y)=y\/4—x2 (xe[—2;2])

Do Iogbazln—a:§:>§:x+\/4—x2 e[—Z;Zx/E]
Inb y vy

Céau 18. Chon y B.

Theo gia thiét ta co t= Y >4 Khi d6 ta duoc
X

P XY _ZYHOX (12X g —2—y—5=1n(3+5j—2t—5s1n2—13
y X y X t 2

Cau 19. Chon y A.

Theo gia thiét ta c6 (a+1)(b+1)>64. Ap dung bat dang thtcc AM - GM ta duoc

a+b+2

2
64£(a+1)(b+1)£( ) —a+b+2>14=a+b>12

Cau 20. Chon y A.

Gia tri nho nhat cta ham s6 1a 0 dat duogc khi x = %
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2. HAM PAC TRUNG.

Dang toan nay dé bai sé cho phuong trinh ham dic trung tir d6 ta sé di tim moi lién hé
gitta cac bién va rat thé vao gia thiét tht 2 dé gidi quyét yéu cau bai toan. Nhin chung
dang toan nay ta chi cAn ndm chic dugc ki ning bién ddi lam xuat hién duoc ham dic
trung két hop véi kién thic vé dao ham 1a sé giai quyét dugce tron ven!

Vi DU MINH HOA

’ 2y +1
Cau 1: Cho 2 s6 thyc khong 4m x,y thoa man x* +2x-y+1=1log, Ll . Tim gia tri nho
X+
nhat m ctia biéu thic P=e” " +4x* -2y +1

.Mm=—=

A m=-1 B 1 C.m-l D. m=e-3
2 e

Thay Dang Thanh Nam - Vted.vn

Loi gidi

Miu chét ciia bai todn ndy sé phdi lam xudt hign ham ddc trung tit 6 rit ra mol lién hé gitta x va

J2y+1
x+1
< 2x* +4x+2+2log, (x+1) =log, (2y +1)+2y

& 2(x+1)" +1og, 2(x+1)" =log, (2y +1)+ 2y +1 < £(2(x+1)’ ) = (2y +1)(1)

y. Bién doi gid thiét ta cd:

x* +2x-y+1=log,

<:>x2+2x—y+1:%log2 (2y+1)-log, (x+1)

Xét ham s6 f(t)=log, t+t trén doan (0;+w) ta c6 f'(t)= +1>0. Do d6 f(t) la ham

tln2
déng bién trén (0;+e0). Vay phuong trinh (1) & 2y +1=2(x+1)’
Thé vao biéu thic cAn tim ta dugc P=e™" +4x* -2 (x+ 1)2 +22> —% )
Chon y B.
Chil :

o Phan tim gid tri nhé nhat ciia ham 1 bién xin nhuong cho ban doc!
o D& tim ham dic trung ta phdi luén dya vao biéu thitc mii hodc biéu thiic trong ham logarit

o Vi bai thi trac nghiém ta co thé lugc bo budc xét ham s don diéu dé suy ra ludn moi lién hé

Cau 2: Cho 3 s6 x,y,z théa man x>y>z>0 dong thoi log, [ﬂ] =(x+z)(z—x-2y).

7>+ 4y2

Khi d6 GTNN ctia biéu thic P = bang bao nhiéu?

47° +2xz +4y*

A B. 2 c.l D.>
2 3 5 7
Nguyén Minh Tuédn
Loi gidi
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Y tudng bai todn khéng méi, van dé la ta phdi tim dugc méi lién hé giita cdc bién véi nhau, va bim
sdt vao cdc biéu thitc trong ddu logarit dé xdy dung ham dic trung. Bién doi gid thiét ta duoc:
X—y
log,| —= |=(x+2z)(z—-x-2
o 2 - o) ax-2y)
e log, (x—y)-log,(y-2z)=2> —x* -2y (x+z)

2 2
< log, (x—y)+(x-y) =log,(y—z)+(y—z)
SX—y=y-zSX+z=2y

Thé vao gia thiét ta dugc:
B 7° +4y? _x2+2xz+2zz_t2+2t+2(t_§>1j
47> +2xz+4y®  X* +4xz+5z" £ +4t+5 B

z
T day dé dang tim dugc min P 2% .

Chon y A.

2 2

2
Cau 3: Cho 286 x,y >0 théa man x*+y* >1 va déng thoi x* +2y* —1:1n( 17y J
x> +y

. . . 4 ’
Biét gia tri nho nhat ctia biéu thac P = 12+ : Y > =m+yn voi mn la 2 s6 nguyén duong.
AR
Hoi c6 bao nhiéu bo s6 (m,n) théa man?
Al B. 3 C.0 D. 2
Nguyén Minh Tuédn
Loi gidi

Nhin thdy biéu thitc logarit viét dudi dang phéan thitc la ta nghi ngay téi ham dic trung. Bién doi
gdi thiét ta dugc.

2 2

2
x2+2yZ—1:11r1(1 Y ]
x> +y

eln(l-y*)+1-y* =In(x*+y’)+x’ +y’ & x> +2y* =1
Tuy nhién van dé kho khong ndm & viéc bién d6i ma ndm & phan sau.
St dung bat déng thic AM - GM ta c6:

x* x* x*

2
> 27x* = X > 3./3x2

° > = =
Xz.yz.yz (X2 +y2+y2 )3 i y4 y2
o7 27
4 4 2
. 16y > 16y o 1Y qosyt =B 350y
2002 L 2\(<2 1 2 s 2 2 a2 2\ Y 2, 2
2y (X Ty )(X +Y) (Zy +X X +y +y) (x +y) X'ty
27

Cong vé theo vé ta dugc P > 33 =127

Vay c6 2bo s6 (m,n) théa man yéu cau dé bai.
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Chon y D.

Cau 4: Cho phuong trinh log, (2x* +2x+ 2) =2" +y?—x* —x . Héi c6 bao nhiéu cip s6
nguyén duong (x,y),(0<x<500) théa man phuong trinh da cho?
A. 4 B. 2 C.3 D. 1

Nguyén Minh Tudn

Loi gidi
Bién d6i gia thiét ta duoc:
log, (2x2 +2x+2):2y2 +y’ -x* -x < log, (x2 +x+1)+x2 +x+1=2" +y’

210g2(x2 +x+l>

+log, (x2 +x+1):2y2 +y’ < log, (x2 +><+1):y2
Do 0<x<500=y* =log, (X’ +x+1)e(0;18)=0<y<5. Vay ta c6 4 gié trj nguyén cta y
thoa man yéu cau dé bai déng nghia c6 4 cip s6 (x,y) théa man phuong trinh da cho.

Chon y A.

Céu 5: Cho 3 s6 thuc a,b,c théa man log, — a +2b +2C
a“+b " +c"+2

—a(a—4)+b(b-4)+c(c-4).Gia

tri 16n nhét clia bidu thite P = 2722+3¢
a+b+c
12+ \/% 44 \/% g4 \/% . @
A, =YY o c .
3 > . :
Thiy Diing Thanh Nam - Vted.on
Loi gidi

MGt bai todn phdt biéu don gidn nhung khd 1a kh. Trudc tién bién doi gid thiét ta duoc
log, a+2b+2c

a“+b"+c"+2

& log,4(a+b+c)+4(a+b+c)=log,(a’ +b* +c* +2)+a’ +b’ +c* +2

=a(a—4)+b(b-4)+c(c—4)

oa+b?+c?+2-4(a+b+c)=0= (a—2)" +(b-2)" +(c-2) =10(C)
bén day st dung dai so thi kha 1a kho, va y tudng st dung yéu t6 hinh hoc cua tac gia bai
toan rat hay d6 la st dung diéu kién tuong giao gitta mit phang va mit cdu trong hinh
phéng Oxyz. Quy déng gia thiét ta dugc:
a+2b+3c
P=————<a(P-1)+b(P-2)+c(P-3)=0(P
2 o (p-1)+b(P-2)+c(P-3)=0(P)

Diéu kién tuong giao ctia mat phang (P) va mat cau (C) la:

6P 12| <0 ep< 6++/30
J3P? -12P + 14 3

d(L;(P)) <R(1(2;2;2), R =10) =

Chon y D.
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Vi du 6: Tim tat ca cac gia tri thuc duong ctia tham s6 a théa man bat déng thtc

2017 a
[2&1 + %J < (22017 + 2;})17 j

A.O<ax<1 B. 1<a<2017 C. a>2017 D. 0<a<2017
THPT Kién An - Hdi Phong 2017 - 2018

Loi gidi

Lay logarit co s6 2 ca 2 vé ta duoc

1 1 Y 1 1
[Za +§j < (22017 + a0 J = 2017 log, (Za +§j <alog, (22017 + 3 j

. 1 1
log, (2 +2aj _ log, (22017 + 7 j

a - 2017

=

Xét ham so :

1
logz(T*xj log, (4*+1)- #.x.Ind—(4+1)In(4*+1)
2 ) log, (4" +1)-x = 1 X.In +1)In(4* +
” = ” :f(x)—lnzl X2(4X+1) }<0

f(x)=

Suy ra f(x) la ham giam trén (0;+0) = f(a)<f(2017) khi 0 <a <2017
Chon y D.
Qua céc vi dy trén ta phdn nao dd hiéu dwgc y tuéng va phuwong phdp lam dang todn nay.

Sau ddy la cdc bai tdp luyén tdp cho cdc ban.

BAI TAP TU LUYEN
Cau 1: Cho céc s6 thuc duong a,b thdéa man log, 2_? =3ab+a+b-7. Tim gia tri nhé
a+
nhat ctia biéu thtec S=a+5b
A 2V95-6 g H95+15 c 39%5-16 b, 5V9%5-21
-3 12 -3 6
2
Cau 2: Cho 2 s8 thyc duong x,y théoa man 20177 = 2X F2018 g rang gia tri nho
y =2y +2019

nhat ctia biéu thite S =(4x”+3y)(4y” +3x)+25xy 1a % voi a,b 1a céc s6 nguyén duong va

% toi gian. Tinh T=a+b.
A. T=27 B. T=17 C. T=19 D. T =207

Cau 3: Cho céc s6 thuc duong a,b thdéa man log, 1-ab =2ab+a+b-3. Tim gia tri nhd

a+

nhat ctia biéu thic P=a+2b.

A. —2\/?_3

B. C.

2J10-1 2105 b 310-7
2 | 2

2
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2
¢ 2 ~ x—4y+y1-x2 2 11-x2 —X . A .2 s 12 ~, 2
Cau 4: Cho 2 s6 thuc x,y thda man eV —e" V1™ = y+yT. Biét gia tri 1on nhat ctia

biéu thic P=x"+2y* -2x* +8y—x+21a % v6i a,b 1a cac s6 nguyen duong va % toi gian.
Tinh T=a+b.
A. T=85 B. T=31 C. T=75 D. T=41

xX+2y
Cau 5: Cho 2 s6 thuc duong x,y théa man 397! —(%) =2-2xy—2x—4y. Tim gia tri nho

nhat cta biéu thic P =2x+3y

_10J1§0+1 C. 15220 D. 3*/52_4

Cau 6: Cho 2 s6 thuc duong x,y théa man (x+y)’ +x+y +log, ;‘l =8(1-xy)’ —2xy +3.

A. 62-7 B.

Tim gi4 tri nho nhat cta biéu thic P =x+3y .

1+\/ﬁ

A. p. 34315 C. Ji5-2 p. 3+215
2 2 6
Cau 7: Cho 2 s6 thuc duong x,y thoa man log, y - —y? +3y+x—-3Jx+1. Tim gid tri

24x+1
nhd nhat ctia biéu thic P =x-100y.

A. -2499 B. -2501 C. -2500 D. -2490
X+y

Cau 8: Cho 2 s6 thuc x,y thda man log 5 — =x(x-3)+y(y—-3)+xy. Tim gia

x> +y? +xy+2

tri 16n nhat cda biéu thac P = x+2y+3 )
X+y+6
A 69++/249 B 43+ 3/249 C 37 —~/249 D 69 —/249
| 94 ) 94 ) 21 ) 94
X+ y

Cau 9: Cho 2 s6 thuc x,y thoéa man log ; — =x(x-3)+y(y—-3)+xy. Tim gia

X +y2+xy+2

tri nho nhat cita bidu thie P= 72V *3.
X+y+6
A 69 ++/249 B 43 +3+/249 C 37 —~/249 D 69 —~/249
T % ' 94 | B!
A " o 2x+y+1 i 1o e
Cau 10: Cho 2 s6 thuc duong x,y thoa man log, ———— =x+2y. Tim gia tri nho nhéat cta
X+y
bidu thite S =L+ -2,
W
A. 6 B. 3+23 C. 4 D. 3+3
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X+y

Cau 11: Cho 2 s6 thuc x,y théa man log,

x> +y? +xy+2

x+2y+1 a++b . PP A -y
= , v6i a,b,c 1a cac s6 nguyén duong va — toi
X+y+2 c c

=x(x—4)+y(y—4)+xy. Biét gia

tri 16n nhat cta biéu thac P =

gian . Tinh S=a+b+c.
A. 221 B. 231 C. 195 D. 196

’ 2
:2ln—y+ y +1
x+Vx?+1

Céu 12: Cho 2 s6 x,y théa man (x—y)(x2 +xy +y’ —2) . Tim gi4 tri nho

nhat ctia biéu thtc P = 1yl + % +Xy

A. 0 B. 1 C. 2 D. 3
Cau 13: Cho 2 s6 thyuc duong x,y théa man 20187922 = i;—+}1] . Tim gia tri nhé nhat cua
biéu thic S=x+4y

A. 6+443 B. 1+23 C. 6-43 D. 9+443

Ciu 14: Cho x,y la cac s6 thuc thoa man log, =3(y—\/x+1)—y2 +x. Tim gia tri

y
24dx+1

nho nhat cta biéu thiic P=x-y

3 5
A, — B. —— - —
1 1 C. 2 D. -1
Cau 15: Cho 2 s6 thuc duong x,y thdéa man log, w =9x* +9y® —6x+6y—21. Biét
x> +y

gia tri lon nhat caa biéu thac P=(x+y)(50-9xy)-39x*-6y* la % v6i ab 1a cac s6

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

A. 188 B. 191 C. 202 D. 179
Céu 16: Cho 2 s6 thuc x,y théa man x,y>1 va log, [(x+1)(y+1ﬂY+l =9—(x-1)(y+1).
Biét gid tri nho nhat ctia biéu thicc P =x’ +y° =57 (x+y) la s6 thuc c6 dang a+ b7 véiab

1a cac s6 nguyén. Tinh T=a+b.

A. -28 B. -29 C. 30 D. -31
2 2
Cau 17: Cho 2 s6 thuc x,y thoéa man log, % +x>+2y° +1<3xy. Tim gia tri nho nhat
Xy + X
2 2
cita bidu thie P = 2V +22 Y
2xy -y
A2 B. 2 c D. .
2 2 2 2
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Cau 18: Cho 2 s6 thuc a,b thoa man log; (Mj =a+3b—4. Tim gia tri nho nhat cta
a+
biéu thtc P =a’® +b?
A. E B. i C. l D. Z
2 2 2 2

x+4y

Cau 19: Cho x,y la cac s6 thuc duong thoa man log,

VR

J=2x—4y+1.Tim gia tri nho
X+y

2x* = 2x%y? +6x°

nhat ctia biéu thtc P =

3
(x+y)
9 16 25
A. — B. — D. —
1 9 C. 4 9
xy
Cau 20: Cho x,y 1a cac s6 thyc duong théa man 5% AL y(x—-2).
3
Tim gi4 tri nhd nhat cta biéu thic T =x+2y
A. 6-243 B. 4+2V6 C. 4-2V6 D. 6+23

HUONG DAN GIAI

Caul. Chony A

Bién déi gia thiét ta dugc
log,(2—ab)-log,(a+b)=3(ab-2)+(a+b)-1
< log, (3(2-ab))+3(2-ab)=log,(a+b)+(a+b)

=3(2-ab)=a+bob(3a+1)=6-a=b=2"2(0<a<6)

3a+1
—1+\/%)_2\/%—6
3 3

:S:f(a)zf[

Cau 2. Chony D
Bién doi gia thiét ta dugc
(x* +2018)2017* = ((1-y)* +2018)2017" < x=1-y

:>S:16(x2—x)2 +2(x2—x)+122%

Céau 3. Chony A
Tuong ty cau 1.
Cau 4. Chony A
Bién déi gia thiét ta duoc
gyl _gavinliod v’ —(x—4y)
< x—4y+ J1-x + gexirhi-d _ v+ 152 + gev

<::>x—4y+\/1—x2 =y2+\/1—x2 <:>x=y2+4y
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Dén day thé vao gia thiét con lai va khao sat ham s6 trén doan [-1;1] ta sé tim duoc gia tri
. 58
I6n nhat cia P =—
27

Cau 5. Chony A
Bién déi gia thiét ta c6

1 1-xy 1 x+2y
(5j 2(1-xy :(gj 2(x+2y) e 1-xy =x+2y

:>P=f(x):2x+3( X) (3‘/_ 4} 652 -7

2
Cau 6. Chony C
Bién déi gia thiét ta c6
(x+y) +x+y+log, (x+y):(2(1—xy))3 +2(1-xy)+log, (2(1-xy))

(xe(0; 2)):>P:x+M2—2+\/ﬁ

2x+1

o x+y=2(1- xy)<:>y—22 +X1

Cau7.Chony B
Bién déi gia thiét ta c6
log, y+y* -3y =log, Vx+1+(x+1)-3vx+1=y=+/x+1
2
:>P:x—100\/x+1:(\/x+1—50) — 2501 > 2501

Céau 8. Chony A

Bién d6i gia thiét ta c6
logﬁ(x+y)—logﬁ(x2+y2+xy+2):x2+y2+xy—3(x+y)
<:>logﬁ(?)(x+y))+3(x+y)=Iogﬁ(x2+y2+xy+2)+x2+y2+xy+2

2 2
<:>3(x+y)=x2+y2+xy+2c>(x+%j +%—3(x+zj—3?y+2

2
2 2
@(x+z—§j + M—ﬁ =l<a’+b’=1(1)
2 2 2 2
%/_J
a b

Khi do6 ta duoc

+1:>P(x+y+6) X+2y+3

"R
@P[a+£+8j:a+ﬁ+6@ (P-1)a+—(P-3)b+8P-6=0(2)
V3 V3 V3
Coi (1) 1a phuong trinh duong tron (C) c6 tam la goc toa dd va R=1 va (2) la phuong
trinh duong thing (d). Dé (C) va (d) c6 diém chung thi ta c6 diéu kién:
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|8P—6| <1 69 \/249 <p <69+\/249

d(0:d)<R < 21 - 94 94
\/(P—l) +§(P—3)

Cau 9. Chony D
Tuong tu cau 8.
Céau 10. Chony A
Bién d6i gia thiét ta c6
log,(2x+y+1)-log, (x+y)=x+2y
o log, (2x+y+1)+(2x+y+1) —10g3( x+y))+3(x+y)

<::>x+2y:1:>S=f(x)=1 f( ) 6

=

Cau 11. Chony A
Tuong tu cau 8.
Cau12. Chon y C
Bién d6i gia thiét ta c6
2 2 _ y+\/}’27_|—1
(x—y)(x +Xy +y —2)—21nm
X’ -y’ -2(x-y)=2 (y+\/y27+1)—21n(x+m)

<:>21n(x+ )+x —-2x = 21n(y+«/y + )+y3—2y

1

& X = y:>P——2 2>2

><

Cau 13. Chony D

Cau 14. Chony B

bé thi HKI - Chuyén Amsterdam — Ha Ngi - 2017 - 2018

Cau 15. Chony A

Cau 16. Chony B

Nguyén Ping Pgo - Bic Ninh - Lan 2 - 2017 - 2018

Bién doi gia thiét ta c6
log, ((x+1)(y+1))y+1 =9—-(x-1)(y+1)=(y+1)log, ((x+1)(y+1)) =9—-(x-1)(y+1)
< log, ((x+1)(y+1)):y%—(x 1) = log,(x+1)+log,(y+1)= yil—(x—l)

< log, (x+1)+x+1=log, 9 N 9 <:>X+1—L=>X+y 8—xy>2=1<xy<6
y+1 y+1 y+1
a=83

Khi d6 P =(8-xy)’ —3xy(8—Xy)—57(8—XY)=f(XY)Zf<9_2ﬁ>:>{b:_11z

Cau17. Chony B
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Bién d6i gia thiét ta c6
2 2 2 2

—+2x% +2y” +1<3xy +x @logzﬂ
3xy +x 3xy +x

+2x% +2y% <3xy +x°
& log, (2% +2y? )+2x” +2y” <log, (3xy +x* )+ 3xy +x’

27 12y’ <3xy+x o X2 -3xy+2y> <0< 1< 2 <2

y
2
2("} ~X42
=p=—t =f[5)zf(§j=§
X _q y 2) 2
y
Cau 18. Chony C
Cau19. Chony B
Céau 20. Chony B
Bién déi gia thiét ta duoc
5X*2y+i+x+1:5xy+3’X72Y+Y(X—2)
3 3
& 5 37 x4 2y =59 31 4 xy -1
<:>1—xy+x+y:0<:>y(x—2)=x+1>0:>y=;(J_r;(x>2)

:>S:f(x):x+z(x—+21)2f(2+\/€):4+2\/€

X —
3. CAC BAI TOAN LIEN QUAN TOI BPINH LY VIET.

Phuong phap chung cua céc bai todn ¢ dang nay hau hét sé la dua gia thiét phuong trinh
logarit vé dang mot tam thuc, sau d6 st dung dinh ly viet va cac phép bién ddi logarit dé
gidi quyét bai toan. Dé hiéu rd hon ta cting di vao céac vi du.

Vi DU MINH HOA

Vi du 1: Cho cac s6 nguyén duong a,b >1 théa man phuong trinh:
11log, xlog, x—8log, x—20log, x-11=0
Biét rdng phuong trinh trén c6 tich 2 nghiém la s6 tu nhién nhoé nhat. Tinh S =2a+3b
A. 28 B. 10 C. 22 D. 15
Dé minh hoa hoc sinh iéi tinh cdp THPT tinh Phii Tho

Loi gidi
Ta dua phuong trinh vé phuong trinh bac 2 theo 4n 1a log, x ta duoc:
11log, a(log, x)" —4(2+5log, a)log, x~11=0
Pé phuong trinh ¢6 2 nghiém thi A >0 < 400(log, a)’ ~164log, a+64 >0 luon ding

Goi x;,X, la 2 nghiém ctia phuong trinh thi khi d6 theo dinh ly Viet thi ta c6
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4(2+51
(2+ Ogba)=§logab+§
1llog,a 11 11

log, x, +log, x, =

8 20 8 20
< log, (xx;) = log, b+ < x,x, =bla”

Do a,b 1a cac s6 nguyén duong dong thoi tich 2 nghiém la s6 tu nhién nhoé nhét nén ta sé c6
8 0 1 1 1
1 dénh gid sau x,x, =ba™ =(a”b™ )11 2(2°b")1 =2(2°b")u
Pé x;x, eN' =2°b*=n">2°2°=n>3, mit khac n"i2=ni2. Dén day ta xét cac
truong hop sau
e Néun=4=b°=8192=>bg¢N
e Néun=6=b°"=708588=b¢N
e Néun=8=Db*=708588=b=8
Vay a=2,b=8.
Chon y A.

Vi du 2: Xét cac s6 nguyén duong a,b sao cho phuong trinh aln®x+blnx+5=0 c6 2
nghiém phan biét x,,x, va phuong trinh 5log”x+blogx+a=0 c6 2 nghiém x,,x, thda
man x,x, > x,x, . Khi d6 gia tri nho nhat ctia biéu thiic S =2a+3b bang
A. 30 B. 25 C.3 D. 17
Ciu 46 ma dé 104, dé thi THPT Qudc Gia mén todn 2017

Loi gidi
Diéu kién dé ca hai phuong trinh c6 hai nghiém phan biét 1a x >0,b* —~20a>0 va a,b déng
thoi 1a cac s tu nhién 16n hon 0.
Xét phuong trinh aln’x+blnx+5=0, dit t=Inx phuong trinh tré thanh at> +bt+5=0,
gid st t, =Inx,,t, =Inx, 1a 2 nghiém cta phuong trinh thi theo Viet ta co6:
b b
t, +t, =Inx, +Inx, =In(x,x, ) =—= < x,x, =€ ?

_b
Tuong tu d6i voi phuong trinh 5log” x+blogx+a=0 tacé x;x, =10 >
Mt khac theo gia thiét ta co:
S 4a:.. b : b b 1 _In10 5
— < a>

XX, > XX, e >10 5 @ -=>In10 5 & —<—-In10 = =<
a a 5 a 5 In10

>2

Dong thoi ta lai c6 a 1a s6 nguyén duong nén suy ra a>3 va b>-20a>0,beN =b>8
Vay S=2a+3b>23+3.8=30.
Chon y A.
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Vi du 3: Cho céc s6 thuc a,b>1va phuong trinh log, (ax)log, (bx)=2018 c6 2 nghiém
phan biét m,n. Tim gi4 tri nh6 nhat cda biéu thic P = (4a2 +9b? )(36m21r12 + 1)

A. 144 B.72 C. 68 D. 216

Loi gidi
Ta dua phuong trinh vé phuong trinh bac 2 theo 4n 1a log, x ta duoc:
log, (ax)log, (bx) =2018 < (1+log, x)(1+log, x) =2018
& log, xlog, x+log, x +log, x+1=2018 < log, a(log, x)* +(1+log,a)log, x =2017
Theo dinh 1y viet ta c6
1+log,a
log, a

Ap dung bat ddng thiic AM - GM ta c6

log, m+log, n=- :—logab—lzlogalbzloga(mn)cnnn:—
a

P=(4a’+ 9b2)( ‘362 + 1) > 2+/4a°.9b> .2 362 =144
a’b a
4a® =9b’
D&u “=" xay ra khi va chi khi { 3¢ <a=3,b=2
a’b’

Chon y A.

Vi du 4: Cho 3 s6 thuc a,b,c thay d6i 16n hon 1, théa man a+b+c=100. Goi m,n 1an luot
la 2 nghiém cta phuong trinh (log, x)° —(1+2log, b+3log, c)log, x—1=0. Tinh gia tri

ctia biéu thtic S =a+2b+3c khi mn dat gia tri lon nhat.

500 700 600
A — B. —— C. 200 D. —

3 2 3

Loi gidi
V6i bai toan nay gia thiét da duoc dua vé mot tam thtc bac 2 sdn rdi nén ta chi can st
dung t6i dinh ly viet, ta duoc

log, m+log, n=1+2log, b+3log, c=log, (ab’c’) <> mn =ab*c’

Theo bat ddng thitc AM - GM ta c6

mn = ab’c® =ab? (100—a—b)3 :%(3&%.%(100—a—b)(lOO—a—b)(lOO—a—b))
3b °
27 6 27
Déu “=" xay ra tai 3a=&:100—a—b©a:@,b:@,c:@:>5:@
2 3 3 3 3

Chon y B.
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Vi du 5: Cho 2 phuong trinhIn® x—(m—-1)Inx+n=0(1),In* x—(n—-1)Inx+m =0(2). Biét
phuong trinh (1),(2) ¢6 2 nghiém phéan biét déng thoi c6 chung mot nghiém va x, la
nghiém ctia phuong trinh (1), x, la nghiém cta phuong trinh (2). Tim gia tri nh6 nhat
ctia biéu thac S = x> +x,°

A1l B.2 C.3 D. 4

Loi gidi
Piéu kién m#n
Goi x, la nghiém chung cta 2 phuong trinh khi d6 ta c6
{lnz XO_(m_l)lnXO+n:0:>(n—1)lnx0—(m—l)lnxo+n—m
In*x,—(n-1)lnx, +m =0
< (n-m)lnx,=m-n=Inx,=-1=>m+n=0
Ap dung dinh Iy viet cho 2 phuong trinh ta c6
Inx, +Inx; =m-1
{ =Inx, -Inx,=m-n

Inx, +Inx,=n-1

Inx;.Inxy=n  Inx, n
=—=mlnx, =nlnx,
Inx,Inx,=m Inx, m

n n Inx, =—m
=—Inx,-Inx,=m-n<Inx,| —1|=m-n=
m m Inx, =—n

Khi d6 S =x,”> +x,”> =e ™ +e”™. Theo bat ddng thicc AM - GM ta c6:
S=x2+x,2=e ™ +e’™ > 2/e " ™ =2
Chon y B.
BAI TAP TU LUYEN
Cau 1: Cho 2 s6 thuc a,b>1. Biét phuong trinh a*b* ' =1 ¢6 2 nghiém phan biét x,,x, .

j2—4(x1+x2).

A.4 B. 332 c. 334 D. 4
Cau 2: Cho 2 s6 nguyén duong a,b >1. Biét phuong trinh a**' =b* c6 2 nghiém phan biét

N .2 . d A 2 o« N » X X
Tim gia tri nhd nhat cua biéu thac S=| ——2*
X, + X,

X,,X, va phuong trinh b~ =(9a)" c6 2 nghiém phéan biét x,,x, théa man diéu kién
(x; +%, )(x; +X, ) <3. Tim gia tri nhé nhat ctia biéu thac S =3a+2b

A.12 B. 46 C.44 D. 22

Ciu 3: Xét cac s6 nguyén duong a,b sao cho phuong trinh a.4*-b.2*+50=0 c6 2 nghiém
phan biét x,,x, va phuong trinh 9 -b.3*+50a=0 c6 2 nghiém phan biét x,,x, thoa man
diéu kién x, +x, > X, +X,. Tim gia tri nhé nhat ctia biéu thtcc S =2a+3b

A. 49 B. 51 C.78 D. 81
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Ciu 4: Cho 2 s6 thuc a,b>1 thay dé6i thoa man a+b=10. Goi mn 1a 2 nghiém caa
phuong trinh (log, x)(log, x)—2log, x—3=0. Tim gid tri nhé nh4t ciia P =mn +9a
279 81 45
A — C. — D. —
1 B. 90 1 >
Ciu 5: : Cho 2 s6 thyc a,b>1 thay d6i théa man a+b=10. Goi m,n 1a 2 nghiém cua
phuong trinh (log, x)(log, x)-2log, x—3log, x—1=0. Tim gia tri nho nhat ctia P = mn

A 16875 B 4000

16 Y

Cau 6: Biét rang khi m,n 1a cdc s6 nguyén duong thay déi va Ién hon 1 thi phuong trinh

C. 15625 D. 3456

8log,. xlog, x—7log x—-6log x=2017 ludn c6 2 nghiém phan biét a,b. Tinh S=m+n
dé tich ab 1a mot s6 nguyén duong nhoé nhat

A.20 B.12 C.24 D. 48

Cau 7: Biét rang khi m,n 1a cic s6 duong thay déi khac 1 théa man m+n=2017 thi

phuong trinh 8log  xlog, x—-7log, x—-6log, x—2017 =0 ludn c6 2 nghiém phan biét a,b .

Biét rdng gia tri 16n nhat cta biéu thic In(ab) la Sta[ S )+ Zin 4 v6i ¢, d la céc s6
4 \13) 18 \13

nguyén duong. Tinh S =2c+3d

A. 2017 B. 66561 C. 64544 D. 26221

Cau 8: Cho 2 s6 thyc a,b >1. Biét phuong trinh b =1 c6 nghiém thyc. Tim gia tri nho

nhét cta biéu thac P =log, (ab)+
log. b

A. 2017 B. 66561 C. 64544 D. 26221
Cau 9: Cho cac s6 nguyén duong a,b >1 théa man phuong trinh:
13log, xlog, x—8log,  x-20log, x-11=0
Biét rang phuong trinh trén c6 tich 2 nghiém la s6 tu nhién nhé nhat. Tinh S =3a+4b
A.52 B. 34 C.70 D. 56
Cau 10[Minh Tuén]: Cho 3 s6 thuc duong a,b,c thoa man a+b+c=6. Goi m,n lan luot 1a 2
nghiém ctia phuong trinh log, x.log, (xabc)=712. Biét rang gié tri nho nhat cta biéu thic
1

P =log, £3mn—10mn(1+%+—j+108j duoc viét dudi dang i+log,j voi ij la cac s6
a c

nguyén duong. Khi d6 gia tri ctia biéu thec T =i+j bang?

A. 4 B.5 C.6 D.7
HUGNG DAN GIAI

Céau 1. Chony C.

Bién déi gia thiét dong thoi 4p dung dinh 1y viet ta dugc
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X, +x, =—log, a
x2—1+xlogba=0<:>{ v 8o
XX, ==1

Theo b4t dang thic AM - GM ta c6

2 2
S:( ! ] +4logba:( L ] +210gba+210gba233/z
log, a log, a

Cau 2. Chon y B.
Vi phuong trinh dau ta 1ay logarit 2 vé ta duge x* —xlog, b+1=0

Phuong trinh nay c6 2 nghiém thi A =(log, b)’ ~4>0 & b>a’
Tuong tu v6i phuong trinh 2 ta ciing c6 x> —xlog, (9a)-1=> A =(log, (9a))2 +4>0

x, +x, =log, b

Theo viet ta dugc { = log, b.log, (9a) <3 <log,(9a)<3 =a >4

X, +x, =log, (9a)
Khi d6 ta dugc b>16 =>b>17 =S >46

Cau 3. Chon y D.

A, >0;5,>0;P, >0
A, >0;5,>0;P, >0

Diéu kién dé 2 phuong trinh déu c6 2 nghiém duong la { = b®>200a

2X12X2—5—O:>X +x, =lo @
Theo viet ta c6 ' a 1772 &2

3%.3% =50a=> x, +x, =log,(50a)
Theo gia thiét ta c6 x; +Xx, > X, +x, = log,(50a) > log, (@J =a>3=>b>25=5>81
a

Cau 4. Chon y A.
Bién d6i phuong trinh dau ta dugc phuong trinh tuong duong
log, a(log, x)* —2log, x~3=0

zlogabz:m:b2:P:b2—9b+902%

Theo viet ta c6 log, n+log, n=
log, a

Cau 5. Chon y D.

Bién d6i phuong trinh d4u ta duoc phuong trinh tuong duong
log, a(log, x)° —(2+3log, a)log, x—1=0

2+3log, a

log, a

=S=a*(10-a)’ =f(a)<f(6)=23456

Cau 6. Chon y B.

Lam tuong tu vi du minh hoa 1

Cau 7. Chon y B.

Bién d6i phuong trinh tuong duong

Theo Viet tac6é log, m+log, n= =2log, b+3=>mn=a’b’
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8log, m(log, x)’ —(6log, m+7)log,, x—2017 =0

Theo viet ta c6
6 7

blog, m+7 —ab=m’.n® = In(ab) =%1nm+%1n(2017—m) =f(m)

log,, a+log, b=
ogmatlog,b=—g =

()< 21023, 12102 7 119
13 4 13 8 13

Cau 8. Chon y C.
Taco log, b>0

L4y logarit 2 v& ta dugc x* +xlog, b+log, b=0

Piéu kién c6 nghiém cta phuong trinh trén1a A =(log, b)’ —4log, b>0 < log, b>4

=P=log, b+

1=f(log,b)>£(4)=6
o b+ 1= flos. D)= f(4)

Cau 9. Chony C.
Tuong tu vi du minh hoa 1
Cau 10. Chon y A.
Nguyeén Minh Tudn
Bién déi gia thiét tuong duong véi
log, x.log, (xabc) =712 < log, x (log, x +log, a+log, c+1) =712
< (log, x)2 +(1+log,a+log, c)log,x-712=0
Theo dinh ly viet ta c6 log, m +log, n =log, abc = mn = abc
Khi d6 ta can tim gia tri nho nhat ctia biéu thic
1 1 1

P =log, (3mn—10mn[—+g+—j+108j =log, (3abc—10(ab+bc +ca)+108)
a c

Theo bat ddng thitc Schur bac 3 ta c6
3(a+b+c)(4(ab+bc+ca)—(a+b+c)2)

9
= 3abc—10(ab+bc+ca)>-2(ab+bc+ca)—72

3abc > = 2(4(ab+bc+ca)—36)
Theo bat dang thic Cauchy - Schwarz ta c6
ab+bc+ca£%(a+b+c)2 =12= -2(ab+bc+ca)-72>-96

=P >log,(-96+108)=log,12=1+log, 3
4. CAC BAI TOAN LIEN QUAN TOI BIEU THUC LOG,A
Véan dé dugce dé cap t6i ¢ day thuc chat chi 1a nhiing bai toan bién déi gia thiét theo an
log,a va dua vé khao sat ham so 1 bién don gian. Sau day la cac vi du minh hoa.

Vi DU MINH HOA
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Vi du 1: Cho a,b 1a cac s6 thyc thay déi théa man 1<a <+/b . Biét ring gia tri nho nhat

Vb
A

2
ctia biéu thtic P = (loga b )2 + 6{1055 } 1a m+3n + %/E 1a céc s6 nguyén . Tinh gia tri

ctia T=m+n+p?
A. -1 B.0 C. -14 D. 10
Vted.vn

Loi gidi
Bién déi gia thiét ta duoc
2 2
P = 4(log, b)2 Jr{logJE ﬁﬁ:l =4(log, b)2 +6|:1+logJB \/e;}
= a =

2

2
= 4(log, b)" +6 1—t :4(Iogab)2+6(1 ;j

bit t=1log, b(0<t<1) :>S:f(t):4t2+6(;]2 Zminf(t)zf(l——jzz(n%@ﬂ@)

Chony C.

. , 1 . B
Vi du 2: Cho cac so6 thuc x,,x,,...,x, thudc khoang (O 'Z) . Tim gia tri nho nhat cta biéu

1

thac S=log, (xz —%JﬂogX2 (x3 —%J+...+logXn (xl —Zj

A. 2n B.1 C.n D.2

Loi gidi
e tion t 58 vt 161 bt dhne th 1_ 1y
Trudc tién ta sé xét t6i bat dang thac phu x, — 1 <X e X ) >0
Bat ddng thuc trén luon dtang, 4p dung vao bai toan ta co:
P>log, x;+log, x;+..+log, xi= 2(logXl x, +log, X, +..+log, X1)

Théo bat ddng thitc AM - GM ta c6:

2(10gXl X, +log, x;+..+log xl) >2nlog, x,.log, x,..log, x,=2n

Chon y A.

Vi du 3: Cho 2 s6 thuc a,b thay déi théa man %< b<a<1. Biét gid tri nhé nhat cta biéu

4a°

thiic leoga(3 j+12logia la M dat dugc khi a=b". Tinh M +m?

a

37 28
.1 . C. — D. —
A. 15 B.12 3 3
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Loi gidi
Ky Al . 3 2 3b-1_b°
Ta c6 bat dang thic phy sau 3b-1<4b’ < (2b-1)"(b+1)>0= e <
a’ a
Mt khac Khi d6 ta duoc %<b<a<1 nén ta dugc
2
3
Pxlog, 2 +12) — 1| =3log, b-3+— 2
a IOga* (logab_l)
a
Theo bat dang thic AM - GM ta c6
3logab—3+L2zé(logab—1)+§(logab—1)+L223.3:9
(log,b-1)" 2 2 (log,b—1)
12 :

~<log,b=3=b=a’=a=b?

. 3
DAau “=" xav ra khi va chi khi =(log b-1)= ——MM
Y 2( 8 ) (Iogab—l)

Chon y D.

Vi du 4: Cho 2 s6 thuc a,b théa man 2 diéu kién 3a-4>b>0 va déng thoi biéu thic

3 2
P=log, L 3 log ., a | dat gia tri nhé nhat. Tinh téng S=3a+b
4b) 16 T

13 25
. B. — C. — .
A.8 5 > D. 14

Dé thi thir truong THPT Kim Son A - Ninh Binh lan 2

Loi gidi
Y tudng ciia bai todn nay khong con nhu bai todn trudc vi don vé log, b la mot diéu rat kho, thay
3

vdo dé néu tinh y thi ta sé don bién vé theo dn log, % biing biit ding thitc AM - GM.

Ap dung bat dang thicc AM - GM ta co:

a’) 3 ’ a®>) 3 1
P=1 — [+—=]1 =1 — = ———
oga[4bJ 16(0g§j4aJ oga(4bJ 16| 105
“b+2+2
2 2
3 3
>log, a +i _r =log, a +i 3 3
4b ) 16 log a 4b ) 16 oo &
a 34b ga 4b

St dung bat déng thic AM - GM 14n nita ta dugc
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2 2
o} i +i 3 —110 i a’ +i 3
5| 1p )" 16 2 | 7218 35 7218 35 1 16 2>
log, — lo
1b 1b
2
1 ) 1 ) 3| 3 9
>34 10e | 2 | Liog [ 2|2 _
B Ogﬁ(ﬁlbj 2 Oga(éle 16|, a | 4
1b

Dédu “=" xdy rakhi a=b=2
Chony A.

Vi duy 5: Cho 3 s6 thuc a,b,c e(1;2]. Tim gid tri nho nhat cta biéu thuc:
P =log,. (Za2 +8a— 8) +log_, (4b2 +16b— 16) +log_, (C2 +4c— 4)

289 11
A. log, — 2 +log,8 B. ? C.4 D.6

4

Deé thi thir chuyén Lé Hong Phong

Loi gidi

Xét bat dang thic phu x* +4x -4 2 x> < (x—1)(x* —4) <0 luon ding khi x &(1;2].
Ap dung vao bai toan ta duoc:

P =log,, (2a” +8a-8)+log,, (4b* +16b-16)+log,, (c* +4c—4)

>log,. 2a’ +log, 4b’ +log,, ¢’ =log, 2 +log 4 +3(log,. a+log, b+log, c)
Mit khac do a,b,c e(1;2] nén ta co

logi 2 +log., 4= logl2 be logl4 @ 10g21(2.2) ! 10g41(2.2) -

Lai theo bat ddng thitc Nesbit ta co:

N | W

a,b,c

3(log,. a+log, b+log, c) Z

cyc

I\le

In b + ln c
Vay gia tri nhoé nhat ctia P bang 6

Chon y D.

Chit ij: Cdch chitng minh bdt ding thitc Nesbit

Day 1a mot bat ddng thuc rat néi tiéng, hién da c6 hon 20 cach ching minh cho bat déng
thiic nay, sau day minh xin trinh bay mot cach xét hiéu nhanh nhat cho moi nguoi tham
khao.

Xét 3 s6 thyc duong a,b,c thay d6i, khi d6 ta co a + b +—= E
b+c c+a a+b 2

2
Chtng minh: Ta c6 2+ b z ~b) >0
b+c c+a a+b 2 52 2(a+c)(b+c)

Bat ddng thuc trén luon ding nén ta c6 diéu phai chimg minh!
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BAI TAP TU LUYEN
Cau 1: Cho 2 s6 thuc a>1,b>1. Tinh gia tri ctia biéu thie S=1log,v/ab khi biéu thic
P=log’b+8log,a dat gia tri nhé nhat?

3
A. 632 g, L4 C. i D. 2(1+3/4)

2
Cau 2: Cho 2 s6 thyc b>a>1. Tinh gia tri ctia biéu thic S=log, Yab khi biéu thic

P=M+Ioga Vab dat gid tri nho nhat ?
log? aj
e
11 4
A.S5=4 B.5=— C.5=— D.S=3
4 3
1 1

Cau 3: Cho 2 s6 thuc a>1,b>1. Biét gia tri nhd nhat ctia biéu thic S = la

+
log,a log v b

2 v6imnla céc s6 nguyén duong va D a phén s6 t6i gian. Tinh P =2m +3n
n
A. 30 B. 42 C.24 D. 35

Cau 4: Cho 2 s8 thuc a,be(1;2] thda man a<b. Biét gia trj nhé nhét cta biéu thac

P=log, (b’ +4b—4)+ log, a la m+ 3Yn v6im,n la cac s6 nguyén duong. Tinh S=m+n

a

A.9 B. 18 C.54 D. 15

4
Cau 5: : Cho 2 s8 thuc a>b>1, biét rang P =log; (%J +log, \/a dat gia tri nho nhét bing

Mkhi b=a™. Tinh m+M?
AL B. 2. c Y p. 32
2 10 2 2

1 +, flogal a dat gia tri 16n nhat
log, a b

khi 6 s6 thuc k sao cho b=a". Ménh dé nao sau day dtng?

Cau 6: Cho 2 s6 thuc a>b>1. Biét rdng biéu thac P =

A.O<1<<1 B.1<k<1 C. —1<1<<—1 D. —1<k<0
2 2 2 2

2
Cau 7: Cho 2 s6 thyc b>a >1. Tim gi4 tri lon nhat cta P =log’ [%j +log (Ej ?
a

23+16+/2 B 23-164/2 c 23482 b 23-82
T L L L

2, [log, 2 dat gia tri 16n nhat
log, a b

A

Cau 8: Cho 2 s6 thyc a>b > 1. Biét rdng biéu thic P =

1a M khi c¢6 s6 thuc m sao cho b=a™. Tinh M+m
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& 5.2 c.12 . &
16 8 8 16

Cau 9: Cho 2 s8 thuc a,b thay déi théa man %< b<a<1. Tim gia tri nhd nhat caa biéu

thirc P—loga[b——j loga\/_7

A.0,5 B.1,5 C.45 D. 3,5

Cau 10: Cho 2 s6 thuc a,b théa man diéu kién a >b>1. Tim gia tri nhé nhat cta biéu thic

P =log> (a?)+31 3]?
og: () og, 2
A.19 B.13 C. 14 D. 15

Cau 11: Cho 2 s6 thuc thay ddi a,b théa man %< b<a<1. Tim gia tri nhé nhat cta biéu

6b-1

thac P—glog ( j+4logia

23 25
. . _—
A.9 B.12 C. > D. >

Cau 12: Cho 2 s6 thuc a,b thay ddi théa man a>b>1. Tim gia tri nhé nhat ctia biéu thic

a 2 b
P =log, (—j +3log, (—j?
b a
A.5 B.5-6 C. 5-26 D. 4-6

Cau 13: Cho 2 s6 thyc a,b thay d6i théa man a® >b>1. Tim gia tri nhé nhat cta biéu thic

log . (ab).log, a

P= b > ?
3(log,b-1) +38

1 1 1 1
A. et B. g C. et Z
5 « ) e e a +4b2 1
Cau 14: Cho 2 s6 thuc a,b 16n hon 1. Tim gia tri nho nhat cua S=log,
410gab b
A2 B. 2 c. B Z
4 4 4 4

Cau 15: Cho 2 56 thyc a>1>b>0. Tim gid tri 16n nhat caa P =log , (a b) +log s a’

A. 1-23 B. 1-22 C.1+2/3 D. 1+2/2

Cau 16: Cho 2 s6 thyc duong a,b nhé hon 1. Tim gid tri nhé nhat ctua biéu thic

4ab
P=1 | b
oga[a+4bj+ og, (ab)
A 1+§\/2 B. 2+2\/2 C. 3+§\/2 D. 5+2\/2
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5. SU DUNG PHUONG PHAP DANH GIA BAT PANG THUC

Day chinh la noi dung chinh ctia chuyén dé ma minh mu6n nhéc t6i, mot dang toan 1y y
tuong tir dé thi THPT Quoc Gia 2018. Vi du minh hoa da dugc dua ra & phan mé dau cua
chuyén d¢, sau day sé la cac bai toan cua dang nay ma minh mudn dé cap toi.

CAC BAITOAN

Cau 1[Minh Tuén]: Cho x,y >0 théa man diéu kién 4log, 2x.log, 2y =log; 4xy . Goi M,m
lan lugt 1a gid tri 16n nhat va gid tri nho nhdt ca biéu thac P =212 Biet

1+i

Mn=a2 “* véia,b>0.Tinh gid trj cta biéu thac a’ +b’

A.31 B. 32 C.33 D. 35

Ciu 2[Minh Tudn]: Cho x>2,y>1 thoa man log, §.Iog2 i.logﬁ 2y=4. bat P=2"+2".
X y

Ménh dé nao sau day dung?
A.P<19 B. P>19 C.P=19 D. Khong ton tai
Cau 3[Minh Tuén]: Cho x,y >0 thoa man diéu kién:

1+log, 3y +6log, 3y —2log, 3ylog, 3xy = glogX 2.

biat P=x?+xy+y’. Hbi ménh dé nao sau day dang?

A. Pe[11;12] B. Pe[12;13] C. Pe[10;11] D. minP =10
Céau 4[Minh Tuan]: Cho hai s6 thuc x,y théa man x>2,y > % dong thoi:
(log, x* +1og, 3y )(log} 3y +12log, x —4log, xlog, 3xy ) =80
Hoi c6 bao nhiéu s6 nguyén duong khong vuot qué x+3y ?
A.7 B. 8 C.5 D. 11
Cau 5[Minh Tudn]: Cho hai s6 thuc x,y théa man x,y 21 dong thoi:
2 8 6 3 4
[log2 x+log,y” +log, ?} (log2 x’ +log, y’ +log, ﬁj =8
Xy Xy

Ho6i BCNN ctia a’b va 4 bang bao nhiéu?

A. 4 B. 8 C. 12 D. 16
Cau 6[Minh Tuin]: Cho hai s6 thuc x,y >1 thoa man diéu kién:
2(x+y)

log, 2(x+vy)+|log, —————|=log, (4xy +1

‘ &2 ( Y)‘ 82 1 dy? 11 gz( y )
Gi4 trj 16n nhat cta biéu thitc f(x,y)=2xy +/x+2y —x* —4y” bing?
Al B. 2 c.? D. 3

2 3 4 7
. . . e , 3<x<27 )
Cau 7[Minh Tuan]: Cho hai s6 thuc x,y thoa man dong thoi
2<y<16
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tog, 1o, 16 _ 36
Px+y ly-2x+1 10g3(x+y)2+10g2(y—2x+1)3

bt P=+vx*+1+2" +log(1-xy). Hoi ménh dé nao sau day dang?
A.P>4 B.P=4 C.P<4 D.P=3

Cau 8[Minh Tuan]: Cho hai s6 thuc x > 5 >y>0 thoa man diéu kién

log, (3x—-y .
422£ o )\/42 3yl 1+‘{log2 —log2 (3x-y)

Khi d6 biéu thtc P =4xy c6 bao nhiéu uéc s& nguyen?
A.2 B.4 C.5 D.8
Cau 9[Minh Tuén]: Cho hai s6 thuc x,y thdéa man x # 2y dong thoi

(x-2y)*+1

2 (20 (e”y —e’ (x+y—2))=4e2

bt P=a+b. Hdéi ménh dé nao sau day dung?
A.P>5 B. minP=1 C.P<3 D. maxP =4
Cau 10[Minh Tuan]: Cho hai s6 thuc duong x,y théa man
2
2% 41
Tim gid tri 16n nhat cta biéu thac P =log, ., (y—x).2>™"

Al B. 1 c.i D. L
2 4 8 6

=2-log, , (x+y+1
geryfxfx y

Cau 11: Cho hai s6 thuc duong x,y thda man % + 12 +—— >

X"y X4y
Hoi c6 bao nhiéu s6 nguyén duong khong vuot qua a+b?
A0 B. 1 C.2 D. 3

0<x*—y? <I

Cau 12[Minh Tuan]: Cho 2 s6 x,y thdéa man 2 va

x,y >0
1 (2sin(x2y2) n 2tan(xzyz)) _ 22X + 4}1

2 V44" +16"
2018
Tinh gi4 tri ctia biéu thic P = (sin(x —y)+cos (g(x +y-— 1)]}

A1l B. 0 C.n D. 2
Cau 13: Cho 2 s6 thuc x,y thoa man 4* —x+ +2(2X —1)sin(2" +y—1)+2 =0
bt P=sin®"(y+1)+x*"". Hoi ménh dé nao sau day dang?

A.P=1 B.P=2 C.P=3 D. Pe[4;5]
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Cau 14[Minh Tudn]: Cho hai s& thuc x,y >1 théa man log; 2x = 2log; (y” +1)(log; x +1)
Tinh gia tri ca biéu thic P = log, (x + y)

A. log,3 B. log, 5 C. 1 D. 2

Cau 15[Minh Tuan]: Cho hai s6 thuc duong x>y >1 thoa man

4log, (x+y)+12=(2x‘y +1)(log2 (x+y)+5+\/210g§ (x+y)+2)

bit P=a’ +b’. Héi ménh dé nao sau day dang?

A.P=2 B.P=3 C.P=1 D. P<1
Cau 16[Minh Tuan]: Cho 2 s6 thuc x,y duong théa man diéu kién
log? 2x +log? 4y +(1-log, xy) = %
biat P=x"+y’. Hoi P c6 bao nhiéu udc s6 nguyén?
A. 1 B. 2 C.5 D. 0

>0
dong thoi
+1

. . X,
Cau 17[Minh Tudn]: Cho 2 s6 thyuc duong x,y thoa man { >y
X

2x—y + 22y—2x — 9.2—2x+y

bt P =x+y. Hodi c6 bao nhiéu s6 nguyén duong khong vuot quéa P ?

A1l B. 2 C.5 D. 0
. ; ; , _ |x=21-y L
Céu 18[Minh Tuan]: Cho 2 s6 x,y théa man <0 thod man
y<

\/ln(x+y)+\/ln(1—y) =2‘/lnX;1

Gia trj nhé nhat cta biéu thic P=x> +xy +y* 1a?

Al B.
5

c.l D. 1
6 4

QW | =

2
Cau 19[Minh Tuan]: Cho 2 s8 x,y >0 théa man \/logz x+log; y* +\/log§ X+2 =, /log2 Y
X
C6 bao nhiéu s6 nguyén duong khong vuot qua 8xy ?
A.2 B. 4 C.6 D. 8
Cau 20[Minh Tuan]: Cho 2 s6 thuc x,y théa man (1 +2°7 )(1 +2 )(1 + 2 ) = (1 +2% )

2
Pt P=e" " +x7 + YZ —(x-2y)’. Hoi ménh d nao sau day dung?

3

A.P=e-1 B.P=e C. maxP =¢’ D.P=e-2
Cau 21[Minh Tuén]: Cho 2 s8 x,y >0 thda man diéu kién
(2x+y—l + 2x+2y—1 )(23x+4y—3 + 21—x—y ) — 22x+3y
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2 2
Biét ring bidu thae XY =% véi % 1a phan s6 t6i gian. Téng a+b bing?
A5 B. 6 C. 4 D.7

o aXy3
Cau 22[Minh Tuén]: Cho 2 s6 x,y >0 thoa man 1 ! _XTy~—e

534 & 132n 2(2+277)

. o3 . L m . N h oK A Mmoo Ar N
Khi d6 x° +y* duoc viét dudi dang — v6i mn 1a cac s6 nguyén duong va — la phan s6
n n

toi gian. Hoi T=m+n c6 gia tri 1a bao nhiéu?
A. 149 B. 147 C. 160 D. 151

Cau 23[Minh Tuin]: Cho céc s6 thuc a,b,c thoa man 0<a,b,c<1.

Tim gia tri nhé nhat ctia biéu thic: P =log, b+log, c+ %logf a

A. B. C. D.

B~ | W
| O
N
N0}

1 y.1
Cau 24[Minh Tuén]: Cho 2 s8 thuc x,y théa man 2+ +2* ¥ =4. Dit P=x+y. Hdi ménh
dé nao sau day dung?

A.P=1 B. 2 C. D.

N | W
‘U N | U

IOga4 3
Cau 25[Minh Tuan]: Cho 2 s6 a,b théa mdn b>a>1 va 2% +16 % —4. Gia tri cta
biéu thic P =log, (%J ?

A. 0 B. 2 C.3 D.1

Cau 26[Minh Tuan] Cho 2 s6 thuc x,y >0 théa man 1 <y <2x va dong thoi diéu kién
X

log, %\/Iog2 2—;10g2 Xy = % . bat P=22". Hoéi ménh dé nao sau day dung?

A. Pe[4;5] B. Pe[1;2] C. P€[2;3] D. Pe[6;7]
) 2<x<3 ) ) .
Cau 27: Cho 2 s6 thyc x,y thdéa man {2 cves Hoi ¢6 bao nhiéu bo s6 (x,y) théa man
y

phuong trinh log, (3 —|sin xy|) = cos(nx —g) ?
A. 4 B. 2 C.3 D. 1

Cau 28: Tim tong cac s6 a €(5;16) dé phuong trinh sau c6 nghiém trén doan [1;2]

‘cos nxfsinnx‘
1+ cos’ (% + %J = (1j
2 8 3
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A 17 g, 34 . 6 b, 51
5 5 5 5
Cau 29: Tim tong cac s6 a.€(2;7) dé phu’ong trinh sau c6 nghiém trén doan [1;2]

log, (1 +sin’ —x + %D =|cos ox| -

A 17 . 18x ¢ 19 b, 20
7 7 7 7

Cau 30: Biét ring t6n tai duy nhat mot a &€ phuong trinh 2°™ +|sin x| = cosx +sin> x+a c6
nghiém duy nhat, hoi a c6 tat ca bao nhiéu udc s6 nguyén

A. 2 s6 B. 86 C. Khong c6 D. Vo s6

Cau 31[Minh Tuan]: Cho 2 s6 thyc duong x,y thoa man diéu kién

Xy 2 Cav2e Xy 2
{14_[274_1} logiyx][(ﬁ) ’ 4logxy+1}:£24 +1j

Héi c¢6 bao nhiéu s6 nguyén duong khong vuot qua a‘b*
A. 13 B. 14 C. 15 D. 16

Cau 32: Cho 2 s8 thuc x,y thay d6i théa man x+y+1= 2(\/x—2 + ,/y+3). Gié tri 16n nhat
ctia biéu thie S=3""" +(x+y+1)2" =3(x* +y*) la % voi a,b 1a cac s6 nguyén duong

va % toi gian. Tinh P=a+b
A.P=8 B. P =141 C. P =148 D. P =151

Cau 33: Cho x,y 1a 2 8 tu nhién khac 0. Tim gia tri nho nhat ctia biéu thac P = ‘36X —5y‘
A.P=8 B. 9 C. 10 D. 11

Cau 34: Cho céc s6 thuc duong a,b,c khac 1 théa man log’ b+log; c=log, %— 2log, %— 3.

Goi M,m 1an luot la gia tri 16n nhat va gia tri nhd nhat caa biéu thiac P =log, b-log, c
Tinh S=2m+3M
A.S:z 3.5:1 C.S=3 D.S=2

3 3
Cau 35: Cho céc s6 thuc a,b,c khéac 0 théda man 3 =5° =15°. Hdi gia tri nho nhat caa biéu
thic P=a’+b”+c*—4(a+b+c) 1a?

A. -3-log,3 B. —4 C. 2-3 D. 2-log,5

Cau 36: Cho a,b 1a hai s8 thuc thay d6i théa man b>0. Tim gié tri nhé nhat cta biéu thic

P= \/a b 10a—1ogb)
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A. ﬁ(ﬁﬂog(ﬁn B. ﬁ(ﬁ_log(ﬁﬂ
C. \21log(In10) D. ‘E( ! ( : D

—In
In10 In10

Cau 37: Cho céc s6 thyc a,b,c 16n hon 1 théa man log, a >(1-log, blog, c)log, 2. Tim gia
tri nhé nhat cda biéu thitc S=10log>a +10log; b +log3c
A. 3-log.3 B. 4 C.2-3 D. -2-log,5

Cau 38: Vdi a,b,c 16n hon 1. Tim gia tri nhd nhat cia P =log, bc+log, ca+4log_ab
A 6 B. 12 C. 11 D. 10

Cau 39: Vi a,b,c 16n hon 1. Tim gid tri nho nhét cua P =log, bc+3log, ca+4log_ab
A. 16 B. 6+44/3 C. 4+6v3 D. 8+44/3

Cau 40 [Lé Phac Lit]: Xét cac s6 thuc duong x,y,z thay ddi sao cho tén tai cac s6 thuc a,b,c
16n hon 1 va théa man +abc =a* =b¥ =¢”. Tim gi4 tri nhd nhat caa P =x+y +2z°

A. 42 B. 4 C.6 D. 10

Cau 41: Xét cac s6 thuc duong x,y,z thay déi sao cho tén tai cac sd thyc a,b,c 16n hon 1 va

théa man vabc =a* =b” =c¢”. Tim gi4 tri nhd nhat cta biéu thic P = 16,16 .
O
A. 20 B. 20— C. 2 D. 24—

34 Y4
Cau 42: Cho cac s8 thuc a,b,c thdéa man 0<a,b,c<1. Tim gia tri nhd nhat cta biéu thuc

S=1log, b+log, c+./log. a

A. 22 B. 3 C. 52 D.

3
Cau 43: Cho 3 s6 thuc duong a,b,c théoa man log®a+2log®b+3log’c=6. Biét gia tri 16n

N | W

nhat cta biéu thic 1a T=logalogb+logblogc+logcloga la % Ménh dé nao dudi day

dang?
1
A. k=1 B. kK’ +3k*=3 C. K’+3k=3 D-k=5

Ciu 44: Cho 3 s6 thuc duong a,b,c thoa man logalogb+logblogc+3logcloga=1. Biét

m++/n

p

gia tri nho nhat cta biéu thic P =log”a+log’b+log’c la — v6i mn,p 1an luot 1a

PR A . m .. Ae NN s p
cac sO6 nguyén duong va — la phan so6 toi gian. Tinh m+n+p ?
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A. 64 B. 16 C. 102 D. 22

Cau 45: V6i n la sd nguyén duong, biét rang —log, {1og2{ .~[2018 D >2017 ma biéu

thtc trong dau ngodc co tat ca n dau can. Tim gia tri nhé nhat cua n?
A. 2021 B. 2014 C. 2013 D. 2020

Cau 46: Cho a,b la céc s6 nguyén duong théa man log, (logza (log2b (2" ))) =0. Gi4 tri 16n
nhat cta ab la?

A. 500 B. 375 C.125 D. 250

Cau 47: Cho s6 thuc duong a > 1, biét khi a =a, thi bat ding thic x* <a* dtng véi moi s6
thuc x 16n hon 1. H6i ménh dé nao dudi day dang?

A l<a, <2 B. e<a, <e’ C.2<a, <3 D. e’ <a,<e’

CAu 48: Cho ham s6 f(x)=e*(asinx+bcosx) v6i a,b 1a cic s thuc thay do6i va phuong
trinh f'(x)+f"(x)=10e* c6 nghiém. Tim gia tri l6n nhat cta biéu thuc S =a’ —2ab+ 3b’
A. 10+1042 B. 20+10v2 C. 10+2042 D. 20++2
a+n 1 b+n
Cau 49: Cho 2 s6 thuc a,b théa man (1 + —j <e< [1 + —j v6i moi s6 n nguyén duong.
n n
Tim gia tri nho nhat cta biéu thic [a—b|?

A L_E B. 1 Ci_l DL_3

"n2 2 : In2 In2

Cau 50: Cho cac s6 thuc duong x,y,z bat ki théa man xyz=10. Tim gia tri nho nhét caa

biéu thac P = \/logz x+1+ \/logz y+4+ \/log2z +4

A. V29 B. V23 C. V26 D. V27

Cau 51[Minh Tudn]: Cho 2 s6 thuc x,y sao cho téng ctia ching khong am va déng thoi

x+y X+y
(22x—2y +4)(1+2 +1+2 ]:22x2y +2x—y+2 +4

1+4* 1+4Y

s A N sz . 2 = R - m 2.0 N z ~ A N N
Biét rdng gid tri ctia biéu thic P=x’ +y* =— voi m,n la cac s6 nguyén duong va — la

m
n n

phan s8 t6i gian. Hoi biéu thitc m?® +n ¢6 tat cd bao nhiéu udc s6 nguyén?

A.2 B. 4 C.6 D. 8
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Cau 52: Cho céc s6 thuc a,b,c €[2;3]. Biét gid tri 1on nhat ctia biéu thtc

1 3., Mm . e N .moo
S=4"+4"+4° —Z(a+b+c) la — v6i myn la cac s6 nguyén duong va — la phan s6 toi
n n

gian. Tinh P=m+2n

A. P =257 B. P =258 C.P=17 D. P=18

, _ / 2 4 1697 _ 108
Cau 53: C6 tat ca bao nhiéu bo s6 thuc (x;y;z) théa man , s
(xy*+2*) =4+(xy* -2*)

A.3 B. 4 C.1 D. 2

THPT Chuyén Qudc hoc Hué - Nim hoc 2017 - 2018

2

Cau 54: Cho ham s6 f(x) =log, ;n X Goi S 1a tap hop tat ca céc gia tri thyc cta tham s6 m
sao f(a)+f(b)=3 voi moi s6 thuc a,b théa man e <e(a+b). Tinh tich cac phan ti caa
tap hop S

A. 27 B. 33 C. -33 D. -27

9x* —4y* =5

6 nghiém (x;y) thé
log, (3x+2y)—log, (3x—2y) =1 c6 nghiém (x;y) thoa

Cau 55: Cho hé phuong trinh {

man 3x+2y <5. Tim gia tri I6n nh4t ctia m?
A. -5 B. log, 5 C.5 D. log.3

THPT Chuyén Luong Vin Tuy - Ninh Binh lan 1 nam 2017 - 2018

X

Cau 56: Cho ham s6 f(x)= . Goi S la tap hop tat ca cac gia tri thyc cta tham s6 m

9" + m?
sao cho f(a)+f(b)=1 v6i moi s6 thuc a,b théa man e**” <e’(a+b-1). Tinh tich cdc phan
tadcuaS

A. 81 B. -3 C.3 D. -9

Cau 57: Cho phuong trinh 3" = \/a.3x cos(nx)—9 . C6 bao nhiéu gia tri thuc cta tham s6 a

thuoc doan [-2018;2018] d€ phuong trinh da cho ¢6 dung mot nghiém thyc?

A. 1 B. 2018 C.0 D. 2

Cau 58 : Cho cac s6 thuc x,y,z khong am théa man 0<(x+y)’ +(y+z) +(x+z)  <2. Biét
gia tri 16n nhat ctia biéu thic P =4* +4Y +4 +1n(X4 +y* +z4) —%(x+y+z)4 la % véi a,b la

céc s6 nguyén duong va % toi gian. Tinh S=2a+3b
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A. 13 B. 42 C. 54 D. 71
Cau 59: Cho 2 ham sé& f(x):(m—1)6x—6%+2m+1,h(x):(x—61"). Tim tham s6 m dé

ham s6 g(x)=h(x).f(x) c6 gid tri nh6 nhét 1a 0 v6i moi x €[0;1]

1
A.m=1 B.mS% C-me[a;l} D.m>1

Cau 60 : S6 thuc a nhd nhat dé bat dang thtc In(x+1)2x—ax> ddng véi moi s6 thuc x la

m . N A oK A y Moo A XA o ;
— v6i myn la cac s6 nguyén duong va — la phan s6 t6i gian. Tinh T =2m +3n
n n

A.T=5 B. T=8 C.T=7 D. T=11
Cau 61: Cho céc sd thuc a,b,c €[1;2] thda man log; a+log; b+log; c<1. Tinh gid tri biéu

thitc S=a+b+c khi biéu thtc P=a’+b’ +c’-3(log, a" +log, b° +log, ) dat gia trj I6n

nhat?
1
A.5 B. 3_2% C.6 D. 4

THPT Chuyén Thdi Binh lan 1 ndm hoc 2017 - 2018
Cau 62: Cho 2 s8 thuc x,y phan biét thoa man x,y €(0;2018).

Pt S=— [1 y o In— j.Ménh dé nao dusi day ding?

n n
y—-x\ 2018-y 2018 —x
A.SZL B.SSL C.SZi D.SSi
1009 1009 1009 1009
Cau 63: Cho 3 s8 a, b, ¢ la cac s8 thuc 16n hon 1. Tim gi4 tri nhd nhat cta biéu thic:
P 4 1 8

= + +
log =a log, Jb 3log,, e
A. 20 B. 10 C. 18 D. 12
THPT Chuyén Hing Vuong - Gia Lai - Lan 2 nam 2017 - 2018

Cau 64: Cho a,b,c,d 1a cac s6 thuc duong c6 téng bang 1. Tim gia tri nhd nhat cda biéu thic
P=(1+a’+b*+a’b?)(1+c” +d* +c*d’)

17 17 17
. B. 4In— C.| == D. In—
A2 16 (16) 16
Cau 65: Cho 3 s6 thuc x,y,z khong am thoa man 2*+4” +8” =4. Tim gia tri nhd nhét caa
biéu thic S=>+L+2
6 3 2
A L B. 2 c.l D. 1-log, 3
12 3 6
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Cau 66: Cho cac s6 thuc a,b,c>1 théa man a+b+c=>5. Tim gia tri nho nhat ctia biéu thic

P =log,a+2log, b+3log,, c

A. log,5 B. 1 C. log,15 D. log3§

Cau 67: Biét a la s6 thuc duong bat ki &é bat dang thic a* >9x+1 nghiém ddang véi moi

x € R . Ménh dé nao sau day dung?
A. ae(10%;10 B. ac(10%;10° | C. ae(0;107 | D. ae(10*;+)

THPT Chuyén DH Vinh - lan 1 - nam 2017 - 2018

n

Hlog3i

Cau 68: Goi a la gia tri nho nhét cua f(n)=12——

n

voi neN,n>2. Cé bao nhiéu sb tu
nhién n dé f(n)=a?

C.1 D. 4

O

A.2 B. V6 s

1
Cau 69: Cho 2 s6 thyc x,y khong am théa man 2 * =log, (14—(y—2)1/y+1). Tinh gia tri
ctia biéu thicc P=x> +y* —xy +1?
A.3 B. 1 C.2 D. 4

THPT Qudang Xuwong — Thanh Héa lan 1 ndm hoc 2017 - 2018
Cau 70: Cho x,y,z la céc s thuc théa méan diéu kién 4*+9” +16” =2* +3" +4”. Tim gia tri
l6n nhat cta biéu thiec P = 2" + 3+ 4 47

9+\/§ B 7+\/§ C 5+«/§ D 3+«/§

2 2 2 2

A.

Inx+1

——+m
JIn?x+1

trén doan [1;e2] dat gia tri nho

Cau 71: Gia tri 16n nhat cua ham s6 y =‘

nhat 1a bao nhiéu?
1+\/§ B. —1+\/§ C. —1+\/§ D. 1+«/§

2 4 2 4

A.

n+o
Cau 72: Biét o la s6 thuc Ién nhat théa man bat dang thac (1+—j <e,VneZ". Hobi
n

ménh dé nao sau day dung?
A. 0.€(0;1) B. ae(1;2) C. ae(-1,0) D. ae(2;3)
Cau 73: Cho 2 s& thuc a,b khong am théa man log, ab €(0;1) déng thoi

2a—b+1

(log, ab)logz 4 (1-log, ab)HO(52 * o 1+ PO
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Biét rang x'y" duoc viét dudi dang m+/n v6i a,b 1a cac s6 nguyén duong. Hoi c6 tat ca

bao nhiéu bo s6 (m;n) nhu vay?
A.1 B. 2 C.3 D.4

Nguyén Minh Tudn

Cau 74: C6 bao nhiéu cdp s6 nguyeén (a;b) théa man 0<a,b<100 sao cho d6 thi cta 2

hams6 y = lx +% va y= % +1 ct nhau tai ding 2 diém phan biét?
a a

A. 9704 B. 9702 C. 9698 D. 9700
Cau 75: Cho 2 s6 thuc x,y khong am thda man dang thuc sau:

log, (log3 (—x2 —-9y” +6xy —2x +6y + 2)) =log, (log2 (9x2 +y? —6xy —6x +2y +3))

N . L m . N A oK A A A N S LN A
Biét rang xy’ dugc viét dudi dang — voi m,n 1a cac s6 nguyeén khong am va — 1a phan
n n

s6 t6i gidn. Héi m+n c6 gié tri bdng bao nhiéu
A.8 B. 9 C.10 D. 11
Nguyeén Minh Tudn

Cau 76: Cho 2 s6 thuc x,y théa man 0 <x-y < g va dong thoi

(tan (x- y))sm(x_Y) +(cot(x— y))COS(X_Y) =log, (4-x"y’ )
Tinh gi4 tri cta biéu thic sin (x2y2 +X—y+ gj ?

2 e

A — B. 0 C.1 D. —
2 2

Nguyén Minh Tudn
Cau 77: Cho céc s6 thuc a,b,c ¢6 téng béng 3. Tim gia tri nhd nhat ctia biéu thtc sau
P =4 +9° +16° +4/9% +16° +4° +/16" +4° +9°
A. 23 B. 33 C. 43 D. 63

Cau 78: Cho cac s thuc x,y,ze[0;1]. Biét ring gid tri nho nhdt cta biéu thuc

P= (ZX +27 +21)(2’X +277 +2’Z) duoc viét dudi dang % vOi m,n 1a cac s6 nguyén khong

A ~ m N A N g A .2 2 . 2 ., . M oA
am va — la phéan s6 toi gian. Hoi m+n c6 gia tri bang bao nhiéu?
n

A. 86 B. 87 C. 88 D. 89
Cau 79: Cho cac s8 thuc x,y,z. Tim gia tri nhé nhat ctia biéu thuc sau

P =+/3+2011" % ++/3+ 201172 +/3+2011°7%
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A. 4 B. 5 C.6 D.7

Cau 80: Cho hai céc so thuc a, b, ¢, d, e duong théa man a+b+c+d+e=1000 va
a-b+c-d+e>0

a+b-c+d-e>0

—a+b+c—-d+e>0

a-b+c+d-e>0

—-a+b-c+d+e>0

Tim gia tri 16n nhat ctia biéu thie M = (a+c)"™
A. 499%° B. 500°® C. 500%° D. 4995
LOI GIAI CHI TIET

Cau 1: Cho 2 s6 x,y >0 théa man diéu kién 4log,2x.log, 2y =log; 4xy . Goi M,m lan

S~

luot 1a gia tri lon nhat va gia tri nhé nhat ctia biéu thic P = plsinx | oleosl Bigt Mo = a.21+
v6i a,b 1a cac s6 nguyén duong va a,b > 0. Tinh gia tri ctia biéu thtc a’ + b’
A. 31 B. 32 C.33 D. 35
Nguyén Minh Tuédn

Lovi gidi
Bién d6i gia thiét ta co:
4log, 2x.1og, 2y =log; 4xy < 4log, 2x.log, 2y = (log, 2x +log, 2y)2
& (log, 2x~log, 2y)’ =0 < log, 2x =log, 2y < x =y
Thé vao gié thiét ta dugc P=h(x)= plsinx| | pfeosx] (t € [0;1]) . Dt t=|sinx| khi d6 ta duogc

f(t)=2+2"F = f(t)=2' In2-— 2V F 1n2

1-t°
te(0;1)
Taco £(t)=02 2=~ 2" In2eiy i .
1- Z =
t t J1-¢
Xét ham s6 g(a):z— trén khoang (0;1) ta co g'(a):—2 (aerZ—l) <0vae(0;1).
a a

Do d6 g(a) nghich bién trén (0;1) vivay ta dugc t=v1-t> < t= %
1 Ll minP =3
Mt khéc ta lai c6 £(0)=£(1)= 3;y(—j =2 2 5

Ng

I+—=
maxP =2 2

Chon y D.
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Céu 2: Cho x>2,y>1 thoa man log, §.log2 i.logﬁ 2y =4.DPat P=2"+2". Ménh dé nao
2 y

sau day dang?

A.P<19 B. P>19 C.P=19 D. Khong ton tai
Nguyén Minh Tudn
Loi gidi

Nhin thodng qua thi nhiéu ban sé cho rang ddy la dang todn rit thé’ dé tim min, max, tuy nhién 6

bai nay ta phdi sit dung dén kién thitc ciia bat ding thitc. Bién doi gid thiét ta co:

log, %.log2 ?.logﬁ 2y =4 < (3-log, x)(log, x—log, y)(log, y +1)2 =4

Theo bat ddng thitc AM - GM ta c6:
log,y+1 log,y+1

(3-log, x)(log, x—log, y)(log, y+1)2 =4(3-log, x)(log,x—log,y) 5 5
4
AM_GM E’)—logzx+log2x—logzy+log2y+1+logzyJr1
< 4 2 2 —4=VP
4

Dau “=” xav ra khi va chi khi 3—10g2X=110g2X—log2y log,x=2 [x=4
au “=" xavy ra khi va chi khi

Y 3—logzx:ogz—y+1 log,y=1 y=1

2
Tua dé suyra P=18<19
Chon y A.

Cau 3: Cho 2 s0 thyc x,y >1 thoa man diéu kién:

1+log, 3y +2log, 3y (3—log, 3xy) = glogX 2.

Dit P=x*+xy+y’. Héi ménh dé nao sau day dang?
A. Pe[11;12] B. Pe[12;13] C. Pe[lO;ll] D. minP =10
Nguyen Minh Tudn

Loi gidi
Y tudng ciia minh 6 bai nay la sé kiém mot diéu kién rang budc gita x,y roi sau dé chi ra gid thiét
chi nhan duy nhat 1 bp nghiém. Vay lam sao dé tim dugc méi lien hé nay? Dudi ddy la cich gidi
quyét ctia minh.
Bién déi gia thiét ta duoc:

1+log, 3y +2log, 3y (3—log, 3xy) = %logX 2

< log, x+log, xlog, 3y +2log, 3ylog, xlog, 8 .2
3xy 2
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Ta nhan thay rdng log, x+log, 3y +log, 8 3.

3xy
log,x=a a+b+c=3
Pé don gidn ta dit {log, 3y =b Ltc nay ta c6 2 gia thiét )
& ' 52 }é y & a+ab+2abc:§
log, —=c
3xy

Thé b=3-a—c vao gia thiét dudi ta dugc:
(2c+1)a’ +(2c2 —5C—4)a+2 =0
2
Coi vé trai 1a tam thtic bac 2 theo bién a véi c 1a tham s6 ta c6:
A=(2¢ ~5c-4) ~18(2c+1)=(2c 1)’ (c* ~4c-2)
Chua y v6i dieu kién x,y >1 tasé c6 a,b,c>0.Matkhac a+b+c=3=c<3

Suy ra A<0, diéu nay dong nghia VT >0

a—é lo x—E
2 |8 7) x =22
Déu “=" xay ra khi va chikhi {b=1 =<log,3y=1 < 2
y==
1 g 81 U7
2 3xy 2
Tt‘rdéysuyraP:w.

Chony C.

Cau 4: Cho hai s6 thuc x,y théoa man x>2,y > % dong thoi:
(log, x* +1og, 3y )(log3 3y + 12log, x —4log, xlog, 3xy ) =80
Hoi ¢6 bao nhiéu s6 nguyén duong khong vuot qua x+3y ?

A.7 B. 8 C.5 D. 11
Nguyen Minh Tudn

Loi gidi
Gidng vdi bai trén 1 tuong van sé la di tim moi lién hé giita x,y tuy nhién néu khong tinh vy thi sé

LA .o TR . ~ A g PRI Ay 1R L a
khd vit vd. Chii yj nhu vdi bai trudc ta sé can lam xudt hign mgt biéu thitc c6 dang nhu log, —.

b.xy
Dé thiy 6 bén trong biéu thitc thit 2 néu dit nhan tir chung ta sé tim dugc 1 biéu thitc nhu vay. Loi
Qidi cua bai todn nhu sau.

Bién d6i gia thiét ta duoc:
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(log2 x* +log, 3y)(10g§ 3y +12log, x—4log, xlog, 3xy) =80
< (5log, x +log, 3y)(log; 3y +4log, x(3-log, 3xy)) =80

< (5log, x+log, 3y)[log§ 3y +4log, xlog, %} =80
Xy
Dit (log2 x,log, 3y,log, BLJ —(a,b,c)=a+b+c=3.
Xy
Gia thiét ltc nay trd thanh (5a+ b)(b2 +4ac) =80
Vi diéu kién x>2,y > % =a,b,c>0 trddtacd 5a+b< 5(a+gj va dong thoi

b2+4ac£b2+2(ab+bc)+4ac=4(a+g](c+gj

/ 4 ko , bY 2a+2b+2cY
Ap dung bat ddng thtte AM - GM ta c6 P <10 a+s (2¢+b)<10| ———— | =80
a=2 |log,x=2 x=4
Dau “=" xay ra khi va chi khi {b=0=+log,3y=0 = 1
_ y=3
c=1 log, 8 3
3xy
Do d6 x+3y =5. Vay c6 tat ca 5 s6 nguyén duong khong vuot qua x+ 3y
Chony C.
Cau 5: Cho hai s6 thyc x,y thoa man x,y 21 dong thoi:
2 8 6 3 4
log, x+log, y" +log, = || log, x" +log, y’ +log, —— |=8
Xy Xy
Ho6i BCNN cta x’y va 4 bang bao nhiéu?
A. 4 B. 8 C. 12 D. 16
Nguyén Minh Tudn
Loi gidi

Sau khi dd tim hiéu v tudng 6 2 bai todn trén thi bai todn nay chic hin da don gidn hon véi cic ban

r0i. Bién doi gia thiét ta dugc:

(log2 x+log, y* +log, —38 - J[log2 x° +log, y’ +log, —24 - j =8
Xy Xy
2 2
= (log2 x+2log, y+3log, —J(6log2 x+3log, y+2log, —} =8
Xy Xy

Dt chu ¥ rdng log, x+log, y +log, 2. 1=1log, 2 1-log,x—log,y
Xy Xy
Thé vao gia thiét ta dugc:
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(3—2log, x—log, y)(2+4log, x+log, y)=2(3-2log, x—log, Y)(1+210g2 x+1 82 YJ

Ap dung bat dang thic AM - GM ta co:

2
4_10g2y
log, y 2
2(3—210g2x—logzy)(l+210g2x+ 22 j£2 5 <8(log,y=0)
lo x—1 —\/5
D&u “=" khi va chi khi { &2~ 7 @{X‘
log,y=0 y=1
Chony A.
Cau 6: Cho hai s6 thyc x,y >1 thoa man diéu kién:
2(x+y)
1 2(x+v)+|1 — 7 =] 4dxy +1
‘ng (X Y)‘ ngx +4y 1 ng( Xy )

Gia tri 16n nhat cta biéu thic f(x,y)=2xy +/x+2y —x* —4y” bing?

AL B. 2 c.2 D.>
2 3 4 7
Nguyen Minh Tudn
Loi gidi

Nhin hinh thitc bai todn khd cong kénh, thay ring bai todn c6 chita dau tri tuyét déi nén ta sé nghi
ngay tdi bit dzfng thitc lien quan tdi no.

Ap dung bat ddng thtc trj tuyét déi ta co:

2 2+4y?+1
‘logZZ(x+y)‘ log, _E);;yll _‘logz (x+y)+1‘+ 1-log, X ‘:(+Yy+
2+4y*+1
=‘10g2(x+y)+1‘+10g2%— 2‘10g2(x2+4y2+1)‘=log2(x2+4y2+1)

Mt khac theo bat déng thic AM - GM ta lai ¢6 log, (x2 +4y° + 1) >log, (4xy+1)=VP

2

xX* +4y* +1
, 1-log, “F8 " 14 1
Dau “=" xay ra khi va chi khi ( 082 X+ J( 0g, (x+y)+1)

x=2y

Thé vao f(x,y) ta duge f(x,y)=g(x)=v2x —x>
1 1 1) 3
Taco g'(x)= — = == ~ ==
aco g'(x) 0@5 2x & x 2:>r[¥1;awxg( )= g(zj 1

Chony C.
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o , 3<x<L27 .
Céu 7: Cho hai s6 thuc x,y thoa man dong thoi
2<y<16

27 16 36

lo lo =
& X+y = y—2x+1 Iog3(x+y)2 +log2(y—2x+1)3

bit P=+x*+1+2" +log(1-xy). Hoi ménh dé nao sau day dung?
A.P>4 B.P=4 C.P<4 D.P=3
Nguyén Minh Tudn

Loi gidi
Sau khi dd lam quen vdi hudng gidi thi bai ndy c6 16 khd la don gidn vdi cic ban roi, chi cin sit
dung bt ding thitc AM — GM dé trigt tiéu cic biéu thitc chita bién 1a sé ra,

Bién déi gia thiét ta co:

tog, 1o, 16 _ 36
Px+y y-2x+1 log, (x+y)" +log, (y—2x+1)’

& (3-log,(x+y))(4-log, (y —2x+1))(2log, (x+y)+3log, (y —2x+1)) =36
Ap dung bat ddng thitc AM - GM ta c6:
(3—log3 (x+ y))(4—log2 (y—2x+1))(210g3 (x+y)+3log, (y—2x+1))

= %(6—210553 (x+y))(12-3log, (y —2x+1))(2log, (x+y)+3log, (y —2x+1))

Amgzrvll[6—2log3(x+y)+12—3log2 (y—2x+1)+2log,(x+y)+3log, (y—2x+1)]3 _ a6
6 3

D&u “=" xay ra khi va chi khi 8 (x+Y) e = 3
log,(y-2x+1)=2 |y-2x+1=4

T dosuyra P>4.

Chon y A.

Cau 8: Cho hai s6 thuc x> % >y >0 thoa man diéu kién

log, (3x—y) /5
422£ — 4P 1+‘f10g2 —log2 (3x-y)

Khi d6 biéu thic P =4xy c6 bao nhiéu udc sd nguyen?

A.2 B.4 C.5 D. 8
Nguyén Minh Tuédn

Loi gidi

Bién déi gia thiét ta duogc:
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log, (3x—
E’ZZE o y) NV Sy | +,f10g2 —log2 (3x—y)

< log, (3X—y)m+4zxfsy—l\/log2 3X—y)— ~log, (3X_y).42x—3y—l
Theo bat ddng thitc AM - GM ta c6:

2x-3y-1 2x-3y-1 _
. log2(3x—y)mglog2(3x_y).4 1414 log, (3x—y)

2 2
2x-3y-1
o 427 flog,(3x—y)-1<4>7, log, (3x —2}’)—1 1 47 1052 (3x-y)
Cong 2 vé& bat ddng thuc ta duge VT < VP
23y-1 _ o 3 X = é
Dau “=" xay ra khi va chi khi {f - e 2x=3y = 2& i
0g,(3x—y)=2 3x—y =4 y=>

Vay P =4xy =3 c6 tat ca 4 udc s6 nguyén la +1,£3
Chon y B.

(x 2y)* +1
Cau 9: Cho hai s6 x,y >3 L {héa man x= 2y déngthoi 2 62 (e"+y —e’ (x+y—2)) =4e’
bat P=x+y.Hoéi ménh dé nao sau day dung?
A.P>5 B. minP =1 C.P<3 D. maxP =4
Nguyén Minh Tudn

Loi gidi
Day la mét cau khd la hay chic hin nhiéu ban sé nghi t6i phuong phdp dinh gid ddu tién, | tuéng
d6 1a diing nhieng trudc tién ta can phdi biét tdi 1 bat ding thitc phy sau.
Bat dang thuac phu hay gip: e* >x+1
Chung minh: Xét ham s6 f(x)=e*—x-1=f'(x)=e* -1, f'(x)=0<=x=0
= minf(x)=f(0)=0=e* > x+1Vx
Bién déi gia thiét ta duoc:
(x-2y)'+1 (x-2y)*+1

) (x—2y)2 (ex+y _e2 (X+y_2)):4e2 -2 (><—2y)2 (ex+y—2 —(X+y_2)):4

Ap dung bat ddng thiic phu trén ta c6: €7 —(x+y-2)=1

1

(x-2y)*+1 (x-2y)+

Mt khac ciing theo AM - GM tacé 2 ) =2 (2 > 02 g
2
Vay VT > 4. Diu “=" khi va chikhi | X 2) =1y _y 1
X+y=2
Chony C.
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Cau 10: Cho hai s6 thyc duong x,y thoa man diéu kién

2
m =2 _logszryfxzfx (X + y + 1)
Tim gid trj 16n nhat cta biéu thac P =log, . ., (y—x).2>™"
AL B. 1 c.l D. =
2 4 8 16
Nguyén Minh Tudn

Loi gidi
Dén bai nay sé khong con dé nhu nhitng bai todn trudc nita, ta cin mot chiit kij ning bién doi dé co
thé c6 thém dinh hudng gidi bai todn nay.
Bién déi gia thiét ta duoc:
2
27 41

2 5 1
27 41 1080 (x+y+1)(y-%)

=2-log, , (x+y+1)<
gy-*—y—x—x( y )

2 1 2 1

=2 =2
< 2X72y +1 108x+y+1 (y—X) +1 = 2"*2}’ +1 ' 10g><+y+1 (y—X)+ 1

¢ 2
Khi d6 P viét lai thanh P=1log,,. ., (v - x).(ZX‘zy)

a=lo -X
Dé don gian ta dat By (¥ ):L+L:2:>azﬂ—1
b=2%% b+1 a+1 2b
y b*(1-b) b(1-b
Thé vao ta dugc P = ( ): ( )Sl
2b 2 8
Chony C.

Cau 11: Cho hai s6 thuc duong x,y théa man 12+i2+ — t=Inxy=—
x* y x4y 2 2

Hoi c6 bao nhiéu s6 nguyén duong khong vuot qua x+y?
A. 0 B. 1 C.2 D. 3

Loi gidi

V6i bai nay ta sé sit dung cdch don bién vé dgi lugng xy. C6 thé thay la vé trdi la da thifc d6i xiing

neén ta cho x=y:>l2+l2+ 21 5= 52= > . Vay bai toan se thém bot nhu sau:
x° oyt xT+yt 2x° 2xy

l+i+ ! +—=Inx _2

<y x4y 2 y >
1 1 1 5 5 5

&S S +—F+t—FF——F——+-Inxy+—=—
Xy x4y 2xy 2 2xy 2
1 1 2 1 5 5

S —S+—F——+—F——F———+-Inxy+—=—
X"y xy x4y 2xy 2 xy 2
x-y)  (x-y) 5

< 5 —— +—lnxy+2——5

v 2xy(xt+y?) Xy
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= +—| —-In| — | |=

2x°y? (x* +y?) 2| xy 2

(x-y) (2x* =xy +2y*) 5(1 (1]) 5

N | O

Xét ham s6 f(t)=t—1nt(t>0):>f'(t)=§(1—%j,f'(t)=0<:>t=1:>f(t)2f(1)=

Vay VT = VP.D4u “=" xdy ra khi va chi khi x=y=1
Chony C.

Cau 12: Cho 2 s8 thuc x,y thdéa man déng thoi 2 diéu kién 0<x* -y < g,x, y >0 va

L(Zsin(xzyz) 4 2tan(x2y2)j _ 22X + 4}7

V2 - Jag 416"
2018
Tinh gi4 tri cua biéu thac P = (sin(x —y)+cos (g(x +y— 1))}

Al B. 0 C.n D. 2
Nguyen Minh Tudn

Loi gidi

Ap dung bat ddng thiic AM - GM ta c6 0¥y b 2\/ o =y? rtan(’ )

Xét ham s¢ f(t)=sint+tant(0£tﬁgj:f'(t):cosﬂr 20%{0;%}

cos  t

sin(x2 7y2 )+tan(x2 7y2 )

. £(t)2£(0)=0 =22 52

Mit khac theo bat déng thtc Cauchy - Schwarz ta c6:
9 9% 4 4¥ B 20X 4 4Y <\/2(4,(2X)2+(4}’)2) _\/E
Va4 +16' \/4.(2X ye(e) \/4.(2X ) (@)

Tt d6 suy ra VT >+/2>VP

~ “”__r 2 . N 2 : Xz—yzzo X=y
Dau “=" xay ra khi va chi khi = ox=y=1=P=0
228 =47 x+1=2y

Chon y B.

Céau 13: Cho 2 s6 thyc x,y théa man 4* —2*" +2(2* ~1)sin (2" +y-1)+2=0
bit P=sin®"(y+1)+x™". Hoi ménh dé nao sau day dang?

A.P=1 B. P=2 C.P=3 D. Pe[4;5]

Loi gidi
Bién d6i gia thiét ta duoc:
4 -2 42(2 -1)sin (2 +y-1)+2=0
(27 -22"+1)+2(2* ~1)sin(2"+y-1)+1=0
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(27 -2.2"+1)+2(2* ~1)sin(2* +y—1)+sin® (2" +y—1)+cos’ (2 +y-1)=0
<:>(2X—1+sin(2x+y—1))2+cosz(2x+y—1)=0<:> io;s(lzn(f;i):lz) !
Vi cos* (2 +y-1)=0=sin(2"+y-1)=+1.

e Néu sir1(2X +y —1) =1= 2" =0 - Phuong trinh v6 nghiém

e Néusin(2*+y-1)=-1=2"=2=x=1=sin(y+1)=-1
Vay gia tri cta biéu thiac P=2.
Chon y B.
Cau 14: Cho hai s8 thuc x,y >1 théa man log; 2x = 2log3 (y* +1)(log; x +1)

Tinh gi4 tri ctia biéu thac P =log, (x+y)
A. log, 3 B. log, 5 C.1 D. 2
Nguyén Minh Tudn

Lovi gidi
Y tuéng bai nay giéng vdi bai 12, nhung hinh thitc da don gidn hon rat nhiéu.

Bién d6i gia thiét ta co:

log x)+1)’
log§2x=2log§(y2+1)(10g§x+1)<:>(10;(§—x)+1):210g§(y2+1)
o (t+1)° N Yo
Xétham f(t)="F5—-(t20)=>f'(t)=—— ,f'(t)=0=t=1=1f(t)<f(1)=2
t+1 (£ +1)

2
log, (x)+1
Tt d6 suy ra (&(2—)) < 2. Mit khéc theo gia thiét ta co:
log; x+1

2log; (y* +1)22log, (1+1)=2
Déu “=" xay ra khi va chi khi x=y=1.
Chony C.

Cau 15: Cho hai s6 thyc duong x>y >1 thda man diéu kién:

4log, (x+y)+12:(2"’y +1)(10g2 (x+y)+5+\/2log§ (x+y)+2)

Dit P=a’ +b’. Hoi ménh dé nao sau day ding?
A.P=2 B.P=3 C.P=1 D.P<1
Nguyén Minh Tudn

Loi gidi
Vin la  tuéng ciia bai todn 12 va 14 tuy nhién v6i bai nay cin mt chiit kién thitc vé bit ding
thitc thi sé gidi nhanh hon rdt nhiéu thay oi cdch dgo ham truyén thong.

Ap dung bat ddng thtcc Cauchy - Schwarz ta c6:
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_log, (x+y)+5+log, (x+y)+1 3 log, (x+y)+5+\/2(10g§ (x+y)+1)
- : < .
4log, (x+y)+12
log, (x+y)+5+\/2(log§ (x+y)+1)
Mt khac theo gia thiét ta laic 27 +1>2" +1=2

log, (x+y)+3

<2

Déu “=" xay ra khi va chi khi x=y =1
Chon y A.

Cau 16: Cho 2 s6 thuc x,y duong thoa man diéu kién
log? 2x +log? 4y +(1-log, xy) = %
bit P=x"+y’. Hoi P ¢6 bao nhiéu uéc s6 nguyén?

A.1l B. 2 C.5 D. 0
Nguyén Minh Tudn

Loi gidi

Day la dang todn quen thudc ma ta di c6 hudng gidi ¢ cdc bai todn trudc.

bit [log2 2x,log, 4y,log, i] —(a,b,c)=>a+b+c=4
Xy

Gia thiét tro thanh 1—21 Nhan thdy 2 gia thiét déu la da thac do6i xing theo 2 bién a,b nén

dau “=" sé xay ra tai a=b=x,c=y dén day ta sé tham s& héa dé tim diém roi.
Theo bat déng thitc AM - GM ta c6:

a’ +x* > 2ax

b* +x* > 2bx =a’+b’+c’>2x(a+b)+3y’c—2y° -2x

c+y’+y° >3y’c

2x =3y’ o y=

. Vay P khong phai 1a s6 nguyén
2x+y=4 X =

bén day ta cdn tim x,y thda man {

N[w =

nén khong c6 uéc nguyén duong.
Chon y D.

Cau 17: Cho 2 s6 thyc x,y khong 4m thda man diéu kién x >y +1 dong thoi
2 4 29 9
bit P =x+y. Hdi c6 bao nhiéu s6 nguyén duong khong vugt qué P ?
Al B. 2 C.5 D. 0
Nguyén Minh Tuédn

Loi gidi
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Day la mot bai todn véi cach phdt biéu don gidn nhung tuy nhién mot s6 ban sé rat dé bi nham khi
dp dung bat ding thitc AM - GM. Sau ddy minh sé chi ra mot 16i c6 thé mot vai ban mic phdi.
Véi y tudng ctia cac bai toan cii thi chiing ta thuong sé c6 danh gia sau:
1 1 1 1
2TV 42 =T 4 == 2T+ 4 &

poy 2t T Ty

Sau khi c6 danh gia trén thi tiép theo ta sé danh gia vé trai dé chi ra ddu “=", nhung tuy

nhién diéu nay la khong thé do diém roi cta bai toan khong phai nhu thé. Dé gidi quyét

duoc ta phai chu y thém t6i diéu kién ma dé bai da cho la x>y+1 tir day ta sé suy ra
27 > 2. St dung bat dang thiuc AM-GM ta c6:

por g gy, L2 271 3273 3o

( 2%y ) 8 8 (zxfy ) 4 4 4

Mit khactalaico x>y +1=2"Y <222 =272 <02 = %

52
4

, x=1
Vay VT > VP . Dau “=" xay ra khi va chi khi { 0
y =
Chon y A.
Nhan xét. Ngodi mdc phdi 16i nhu trén thi mot s6 it khi lan ddu gdp sé bi nhidm rang day la dang
todn tim moi lién hé x,y, nhung ta phdi tinh y nhdn ra yéu cau cia dé bai ld héi c6 bao nhiéu s6
nguyén duong dé nhin ra phdi sir dung téi phuong phdp danh gid!

; x>1- N
Cau 18: Cho 2 s6 x,y thoa man { y thoda man diéu kién:

y<0

\/ln(x+y)+\/ln(l—y) :2,/lnX;1

Gi4 tri nhoé nhat cta biéu thic P =x" +xy +y* 1a?

AL B. - c.l D. 2
5 3 6 4
Nguyen Minh Tudn

Loi gidi
Thuec chdt ddy la mot bai todn khd la don gidn, dé  t6i yéu cdu ciia bai todn 1a tim gid tri nhd nhat
nén chic chin tir gid thiét ta sé phdi tim dugc méi lién hé giffa x va v.
Dt {”y:a:» X+1_2%D Gia thiét tré thanh ina +inb =2, [in 222
1-y=b 2 2 2
Ap dung bat ddng thitc AM - GM ta c6:

Ina+Inb>2yInanb=2(Ina+Inb)> (\/lna +\/1nb)2
( Ina +\/lnb)2 :%(\/lna +\/lnb)£ 1/lna;rb

a+
2

Mat khéac In

b Zln\/a_:%(lnawlnb)zi

58 | Chinh phuc olympic todn Tinh hoa cda todn hoc ndm & ty do cta né - Georg Cantor



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

Vay VI <VP.Ddu “=" xdy rakhivachikhi a=b=>x+y=1-y=>x=1-2y
Khido P, =1.

4
Chony D.

Cau 19: Cho 2 s6 thuc x,y >0 thdéa man diéu kién

2
\/Iogz x+log; y* +\/log§ x+2 =, /log2 Y
X

C6 bao nhiéu s6 nguyén duong khong vuot qua 8xy ?
A.2 B. 4 C.6 D. 8
Nguyén Minh Tudn

Loi gidi

Bién déi gia thiét ta duoc:

2
\/logz x+log; y* +\/log§ x+2 =, [log, y
X

= \/logz x+logly +\/log§ X+2 :\/210g2 y —log, x
< logzx+log§y—210g2y+log§x+2+log2x+2\/log2x+10g§y\/log§x+2 =0

& (log, x+1)" +(log, y~1)° +2\/log2 x +log? y\/logﬁ x+2=0

log, x=-1
X =
< 4qlog,y=1 =

N N -

log, x+log;y=0 Y=
Khi d6 8xy =8, vay co tat ca 8 s6 nguyén duong thda man yéu cau bai toan
Chon y D.
Céu 20: Cho 2 s6 thyc x,y théa man (1+2°)(1+22)(1+2°% ) =(1+2")

2
Dst P=e" +x* + YZ —(x—2y)’. Hoi ménh d nao sau day ding?

3

A.P=e-1 B.P=e C. maxP =¢? D.P=e-2
Nguyen Minh Tudn

Loi gidi
Thyc chit cdu nay chi dé gidi thigu cho cdc ban mdt bat ding thitc quen thudc, chir dé thi chic sé
khong ra dang kiéu nay. Chii 1 tdi bt ding thitc Holder ma minh di gidi thiéu 6 ddu.
Mot bat dang thiic ma ta hay gép: (1+a)(1+b)(1+c)= (1 + m)
C6 bd dé sau: Cho céc s6 thuc duong a,b,c,x,y,z,m,n,p khi dé ta ludn cé:
(a’+b’+c*)(x*+y’ +2°)(m’ +n’ +p’) 2 (axm +byn +czp)’

Chting minh: Theo AM -GM ta c6:
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a’ m’ x° 3axm
L 3+b3+3+ S in’+ 3T 3 3—1—32 PR, s 3 3\ 3 3 3
a ¢ m+n+p X +y +Z %/(a +b’ +c )(m +n°+p )(x +y +z )
b’ n’ ’ 3byn
2. + + y > Yy

3 3 3 3 3 3 3 3 3 =
a’+b’+c’ m'+n’+p’ X +y +z %/(aS+b3+c3)(m3+n3+p3)(x3+y3+z3)

3 3 3
z
C p N z S 3cp

3. 3+b3+3+ 3ind 4 3y vzt T 3 s 3 3 3 3 3 3 3
a ¢ m+n+p X +y +Z 3/(a+b+c)(m+n+p)(x+y+z)

Cong 3 bat ddng thic trén c6 diéu phai chting minh.
Quay lai bai khi d6 phuong trinh tré thanh: (a+1)(b+1)(c+1)= (1 + \3/abc)

3 3
Theo bat déng thttc Holder ta co: I;C[((%j + [%J +(g/;)3] > (1 + M)
V6i bai toan nay néu dit 2¥7 =a,2*% = b,2** = ¢ = /abc = 2%, day chinh la dang trén.
D4au “=" xdy ra khi va chi khi 2*7 =2 =2 < x =y =0

Vay khido P=e.

Chon y B.

Cau 21: Cho 2 s6 thyc x,y >0 thoa man diéu kién

(2x+y—1 + 2x+2y—1 )(23x+4y—3 + 21—x—y ) _ 22x+3y

2 2
Biét rdng biéu thic Y -2 i % 12 phan s& t6i gidn. Tong a+b bang?
A.5 B. 6 C. 4 D. 7

Nguyen Minh Tudn

Loi gidi

Nhin chung bai todn nhin rdt cong kénh, ta sé tu duy theo huéng ma ta hay nghi téi nhit do la quy
dong. Bién doi gid thiét ta dugc:

(2x+y71 42yl )(23x+4y—3 401y ) _ 2xsdy

o QoY | by 9y L 1 = 2P

S VBT BN TRy 4 T o
Dén day moi viéc trd nén rat don gian phai khong nao? Ap dung bat ding thic AM - GM
ta co:

92x42y-4 | 2x-2y | 52x-By | p2xidy—d 5 2\/22X+2y—4'2—2x—2y +2\/2—2x—3y.22x+3y—4 -1=VP

. x=1 24y
Dau “=" xay ra khi va chi khi XY L
y=0 4 4

Chon y A.
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_ aXty-=3
Céu 22: Cho 2 s6 thuc duong x,y thda man L + ! D i

2> 134 32> 2(27+27)

Y . L m . N A oK A L Moo Arn oK
Khi d6 x®+y* duoc viét dusi dang — v6i m,n 1a cac s6 nguyén duong va — 1a phan s6
n n

toi gian. Hoi T=m+n c6 gia tri 1a bao nhiéu?
A. 149 B. 147 C. 160 D. 151
Nguyén Minh Tudn

Loi gidi
Nhin hinh thitc rit cong kénh, nhung hiy chi v téi dai lugng x+y -, dieu nay lam ta lién
tudng tdi bt ding thitc phy e* > x+1, dén diy hudng di ciia bai todn sé nhu sau:
Bién déi gia thiét ta duoc:
1 1 x—y—e"7 2 427 2* 427 rry-3
+ - SRR G 5 T T ~ L YTe
2> 134 o322 2(27'+271) 22 432> (22 432>

Pat 2* =a,2’ =b thi theo bat déng thtc AM - GM ta co:
2Ha _ ,ath 2b _1, 2b J5+J_ 3 a
Ja+3b a+b a+3b Ja+3b 2 a+3b a+3b ( b)

b _ atb 2ya 1 22 _Jatdb_3 b
+ ; + = —
Jb+3a a+b b+3a’ \/b+3a 2 b+3a b+3a 4 2(a+b)
X y X y
Cong hai bat dang thic trén véi nhau ta c6 2 +2 + 2 +2 <2
V22 4327 2% 132>

Mit khac theo mot bat ding thic phu quen thudc ta co:

x+y—e P =x+y-3-e"7?+3<3-1=2
A A1 2 . N ? . 2X=2y
Vay VT >2> VP . D4au “=" xdy ra khi va chi khi SX=y=—
x+y-3=0 2
Khi do x* +y* = 135
16
Chon y D.

Cau 23 Cho céac so thuc a,b,c thoa man 0<a,b,c<1. Khi d6 tri nhd nhat cta biéu thic

1 e . . y
P =log, b+log, C+Zlogf a dugc viét duéi dang B v6i mn 1a cac s6 nguyén duong va
n

™ Ja phan s6 t5i gian. Héi T=m’+n’ c6 gia tri la bao nhiéu?
n
A. 171 B. 189 C.195 D. 163

Nguyén Minh Tudn

Loi gidi
Theo bat dang thic AM - GM ta c6:
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e P=log,b+log, c+ilogf a>2,/log, blog, c +%logf a=2,/log, c +ilogf a

e 2Jlog,c +%logf a= %\/loga c +%\/loga c nti\/loga c nti\/loga c +ilogf a

> 5?/%\/10& C%\/loga C%\/loga C%\/loga C%logf a :Z
Vay gi4 tri nhé nhét cdia P = 2, khi d6 T =189

Chon y B.

! y,1

Cau 24: Cho 2 s6 thuc x,y thoa man 2 428y 24, bt P=x+y. Hoi ménh dé nao sau

day dang?
A P=1 B. 2 = B b5
2 2
Nguyén Minh Tudn
Loi gidi

Ap dung bat dang thic AM - GM ta co:
2" 41"+24 ¥>2 Jz+2 r =4=VP
1
Déu “=" xdy ra khi va chikhi {*~ 2 =P = %
y=2
Chon y D.

b

Ioga4 3 9 9 2 R
Cau 25: Cho 2 s6 a,b thuc a,b thda man b>a>1 va 2% +16 B 4. Gia tri cta biéu
) a
thiicc P =log, (Ej ?

A. 0 B. 2 C.3 D. 1

Nguyen Minh Tudn

Loi gidi
Bién déi gia thiét ta co:
b

gosa 16" gm0 =f(t)= (]( t=log,a<(0;1])

Suyraf'(t):Ztan—;iz (‘_4j1n2<(2t 42 | 2<(2-42")In2<0

:f(’c):2t+2[t 4j2f(1):4:VT2VP
Dau “=" xay ra khi va chi khi a=b=P =log, (%j 0

Chon y A.
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Cau 26: Cho 2 s6 thuc x,y >0 thda man 1 <y<2x va log, 2\/log2 élogz Xy =%. Dat
X X y

P =2%2". Hbi ménh dé nao sau day dung?
A. Pe[4;5] B. Pe[1;2] C. Pe[2;3] D. P<[6;7]

Nguyén Minh Tudn

Loi gidi

Bién déi gia thiét ta duoc

2 2x 9
log, —, [log, —log, xy = —
X y 16

9
< (1-log, x)\/(log2 x—log,y+1)(log,+log,y) = e

a=log, x
b=log,y
Néu a>1=VT<0,voly

Dé don gian ta dat { :>(1—a)\/(a—b+1)(a+b)=%

Dé y thay %SySZx:logz2x210g2%:>a+12—a:>a2—%.

.1
Néu —E£a<1 thi ta cé:

1 1) 1 1Y 9
1- -b+1)(a+b)<—(1- -b+1+a+b)=(1- +—|£—|1-a+a+=- | =—
(1-a)ffa-br1)(arb) 55 (1-a)a-be1rarb)=(1-a) a3 |<5(1-aras ] | -
1 1 1
a:Z logzx:z =0t
D&u “=" xay ra khi va chi khi 1:> 1:> , =>P~6,07725
b== |1 _2 _2
> 08,y 5 y=2
Chon y D.
; , 2<x<3 . . ; ,
Cau 27: Cho 2 s6 thyc x,y thoa man » 5 Hoi ¢6 bao nhiéu bo s§ (x,y) théa man
<y<

phuong trinh log, (3 —|sin xy|) = cos(nx —%j ?

A 4 B. 2 C.3 D.1

Loi gidi
Thuc chat day la mot cau khd don gidn néu nhu ta da lam quen véi phuong phdp ddanh gid roi, cdc

cdu 28, 29 sé lam twong ty nén minh sé chi trinh bay moi 1oi gidi cdu 27.

Ta c6 3—|sinxy|>2 = log,(3—[sinxy|)>1, mit khac cos(nx—gj <1. Do d6 phuong trinh

thda man khi va chi khi:
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1
cos(nx—zj=l X:g+2k
6 =

|sinxy|=1 xy:gﬂm

(k,neZ)

Véigiéthiét 2<x<3nén k=1.Vd&i k=1:>x=1—63:>y=1£3(ﬁ+mtj

2
On
6 (n y_ﬁ
Do 2<y<5=2<—|—+nn |<5=>ne{l;2}=
1312 157
13
Vay ¢6 2 b s6 thdéa man yéu cau dé bai. Chon y B.
Cau 28. ae{5n;9—n;17—n}
5 5
Cau 29. ae{@;lz—n}
7 7

Cau 30: Biét ring ton tai duy nhat mot a &€ phuong trinh 2™ +|sin x| = cos x +sin® x +a
c6 nghiém duy nhat, hoi a c6 tat ca bao nhiéu udc s6 nguyén
A. 2 s0 B. 8 s6 C. Khong c6 D. V6 s6

Loi gidi

Do [sinx| = [sin (-x) ,(sin(—x))2 = (sinx)’ nén néu phuong trinh c6 1 nghiém Ia x thi ciing

c6 nghiém 1a —x. Nén dé phuong trinh c¢6 nghiém duy nhat thi dong nghia v6i x=0. The
nguoc lai ta gidi ra dugc a=0.
Chon y D.

Cau 31: Cho 2 s6 thuc duong x,y thda man diéu kién

Xy 2 PP Xy 2
{1+(2T+1j logiyx}{(\/ﬁ) y 410gxy+1}:(24 +1]

Hoéi c6 bao nhiéu s6 nguyén duong khong vuot qua a*b*
A. 13 B. 14 C. 15 D. 16

Nguyen Minh Tudn

Loi gidi

Bién d6i gia thiét ta duoc:

Xy 2 v Xy 2
{1+[24 +1) logiyx}[(x/ﬁ) ’ 4logxy+1}:[24 +1j

& (1 +(2xy—2 + 1)2 1ogiy X)|:(\/E)x +y* -4 log. v+ 1} _ (ny_z N 1)2
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1+(2"y’2 —|-1)2 log?, x 1
= = 2.2
(ny-z 4—1)2 (\/E)X o log y+1
= %Hogiy X = x2+y2—}
(277 +1) (v2) © log,y+1
1 1 1

< xy-2 7t 2 = Xyt -4
(Zy +1) (log, y+1) (\/E) log y+1

DPén day ta c6 mot bd dé kha quen thudc can phai nho.

B6 dé. Vi 2 s8 thuc khong am a,b ta luon c6 =+ 1 = > 1 )
(a+1)" (b+1)" 1+ab
1 1 1 ab(a-b) +(1-ab)’

Ta c6 dang thtc sau day: >0. Vay bat

7t 2 - 2 2
(a+1)" (b+1)" 1+ab (a+1) (b+1) (1+ab)
dang thtc da dugc chtmg minh.
Ta ciing c6 thé diing bat dang thic Cauchy - Schwarz chiing minh dugc. Ta co:
1 b
(a+1)° (a+b)(ab+1)
=
b 2 1 a
= >
(ab+1)[a+1]2(b+1) (b+1)2_(a+b)(ab+1)

Cong lai c6 diéu can ching minh!

(ab+1)[%+1j2(a+1)2

1 1
) 2 + 2 2 xy—2
(2xy +1) (logx y+1) 2 logx y+1

Mit khac theo bat déng thic AM - GM ta ¢6
1 < 1 1

2xy—4

(\/E)XZ+y24 log, y+1 ) (\/5) ’ log y+1 27 log, y+1

Ap dung vao bai toan ta dugc

Da&u “=" x&y ra khi va chi khi x =y =+/2 . Khi d6 c6 tat c 16 s6 nguyén duong khong vuot
qua a‘b*.
Chon y D.

Cau 32: Cho 2 s6 thuc x,y thay doi théa man x+y+1= 2(\/x—2 +y+ 3) . Gié tri 16n nhat
ctia biéu thte S=3"""+(x+y+1)2"" —3(x2 + yz) la % v6i a,b 1a cac s6 nguyén duong

va % toi gian. Tinh P=a+b

A.P=8 B. P =141 C. P=148 D. P=151

Loi gidi
Pay chinh la dé thi THPT Qudc Gia 2016 da duoc bién tau dé trd thanh 1 cdu héi trac nghiém!
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Turgia thisttacd (x+y+1) =4(Vx—2+y+3) =4(x+y+1+2Jx-2,[y+3)
Ap dung bat dang thicc AM - GM cho 2 s8 thuc khong am ta c6:

2\/XT2\/YT3£X+Y+13(X+Y+1)2 S8(x+y+1):—1£x+y£7
Mat khéc ta lai c6:

2 — X+y=3 3<x+y<7
(x+y+1) —4(x+y+1+2\/x 2./y+3)24(x+y+1):{ :{ ;

x+y<-1 |x+y=-
Jx=2,y+3=0 {x=2 9746
& S=———

=
x+y=-1 y=-3 243

Néu x+y:—1:>{
Néu 3<x+y<7.Dit t=x+y(te[3;7])
Xétham s6 f(t)=3""+(t+1).2"" (t€[3;7])
=f'(t)=3""In3+2""—(t+1)2" " In2
= f"(t)=3""In*3-2""In2-In2(2"" -(t+1)2" ' In2)
=3"*In’3+((t+1)In*2-2In2)2"" > 0Vt [3;7]
Vi £'(3)<0,f'(7)>0 nén ton tai s6 ae(3;7) sao cho f'(a)=0.Suy ra f(t) nghich bién trén

(3;a) va dong bién trén (a;7). Mt khac f(3):g £(7)= 35:>f(t)£f(3):%Vt [3;7]

Ta sé di chtng minh x* +y* >5 v6i x+y>3,x>2.
Nhan thay rz?mg khi:
+ xe[2;3]=y23-x20=y 2x* —6x+9=x* +y? 22x* —6x+9=2(x—-2)(x-1)+5>5

+x>3=x>+y*>9

Vay x* +y >5:>S<%
Chon y D.
Cau 33: Cho x,y 1a 2 s6 tu nhién khac 0. Tim gia tri nhdé nhat ctia biéu thtc P = ‘36X - 5y‘
A.P=8 B. 9 C. 10 D. 11
Loi gidi

Pay la mét cdu phdt biéu vé cing don gidn, nhung thuc chdt [a mot bai todn néu lam tu ludn sé rat
khé doi héi téi kién thite s6 hoc.

Ta c6 36™ tan ciing bang 6, 5" tan cung bang 5. Néu 36™ >5" thi P c6 tan cting bang 1,
néu 36™ <5" thi P c6 tan cting bang 9

Xét P=1 taco 36™ —5" =1« 36™ —1=5". Dang thic nay khong thé xay ra vi vé trai chia
hét cho 35 nén chia hét cho 7, con vé€ phai khong chia hét cho 7

Xét P=9 tacod 5" -36™ =9 = 5" chia hét cho 9, vo 1i.

Xét A =11, xay ra kha nang nay chéng hankhi m=1,n=2.Vay minP =11.
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Chon y D.

Cau 34: Cho cac so thuc duong a,b,c khac 1 thda man log? b+log; c=log, % —2log, %— 3.

Goi M,m 14n luot la gié tri 16n nhat va gia tri nhd nhat cta biéu thiac P=log, b-log, c.
Tinh S=2m +3M
A s=2 B.g-1 C.5=3 D.S=2
3
Thay Dang Thanh Nam - Vted.vn

Loi gidi
bit x=1log, b,y =log, c = P =x-y, khi d6 gia thiét viét lai thanh x* +y* =xy —x-2y -1
Thé y =x—P vao gia thiét trén ta dugc x* +y2 =xy -x -2y -1 & x> +(3-P)x+(P-1)" =0
Phuong trinh trén c6 nghiém khi va chi khi A=(3-P)" -4(P-1)">0& -1<P< g

Chony C.

Cau 35: Cho céc s6 thuc a,b,c khac 0 théa man 3° =5° =15, Hoéi gia tri nhd nhat cta biéu

thtc P=a’+b’+c’-4(a+b+c) 1a?

A. -3-log.3 B. —4 C. 2-+3 D. 2-log,5

Loi gidi
Bién déi gid thiéttacé 3° =5" =15 =t < a=log,t,b=log, t,—c=log,, t
1 1 1 ab
log,15 log,3+log,5 1. 1 a+b
a

Khi d6 ta cé Pz(a+b+c)2—2(ab+bc+ca)—4(a+b+c):(a+b+c)2—4(a+b+c)2—4

< ab+bc+ca=0

Chon y B.

Cau 36: Cho a,b 1a hai s6 thyc thay d6i thoa man b > 0. Tim gi tri nhé nhat cta biéu thic

e \/(a—b)z +(10° ~logb)’

A2 (ﬁ +1log (ﬁn B. ‘E(ﬁ _log(ﬁD
C. \2log(In10) D. ‘EE : ln( : D

In10  \In10

Loi gidi
Xét 2 diém A(a;lOa),B(b;logb), do d6 thi cta 2 ham s§ y=10%,y =logx d6i xtng qua
dudng thang y =x do d6 khodng céch gitra 2 diém A va B chinh la P va dat gia tri nho
nhat khi A, B d6i xting v6i nhau qua duong thing y =x, do d6 2 diém A,B cting ndm trén

duodng thing y=—x+m .
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Vivay ta c6

A(a,-ma),B(a,-loa):»AB=P=J§\10a—a\=f(a)2fﬂlog(ijj=ﬁ( : log( 1 D

In10 In10  °\In10
Chony B.

Cau 37: Cho céc s6 thuc a,b,c 16n hon 1 théa man log, a >(1-log, blog, c)log, 2. Tim gia
tri nho nhat cda biéu thic S=10log; a+10log; b+log’ ¢
A. -3-log. 3 B. -4 C. 2-43 D. 2-log,5

Loi gidi
Bién déi gia thiét ta duoc
log, a>(1-log, blog, c)log, 2
< log, a.(log, b+log,c)>1-log, blog, ¢
<> log, alog, b+log,alog, c+log, blog,c>1
bit (log, a;log, b;log, c) > (x,y,z) ta can tim gia tri nho nhat ctia S=10x" +10y” +z*
Bay gio ta can tim s6 k duong sao cho
10x* +10y® +z* > 2k (xy + yz +xz)
< 10x* +10y? +2° +k(x2 +y’ +zz)2k(x2 +y’ +Z2)+2k(xy+yz+xz)
& (k+10)x* +(k +10)y* +(k+1)z* 2k (x +y +2)°
2 2 Z2

PR S A >k(x+y+z)

1 1 1
k+10 k+10 k+1

St dung bat dang thac Cauchy - Schwarz dang cong mau Engel ta cé

x? y’ 7’ (x+y+2z)
>
[ W N N S
k+10 k+10 k+1 k+10 k+10 k+1
bén day st dung duoc gia thiét ta sé chon k sao cho i 11 = kek=2
+ +
k+10 k+10 k+1
Chon y B.
Cau 38: Vdi a,b,c 16n hon 1. Tim gié tri nhd nhéat cua P =log, bc+log, ca+4log_ ab
A. 6 B. 12 C. 11 D. 10
Loi gidi

Day la mdt ciu stk dung bat ding thitc AM - GM khd li co bdn

Bién déi gia thiét va ap dung bat déang thicc AM - GM ta c6
P =log, bc+log, ca+4log_ab=1log, b+log, a+log, c+4log_a+log, c+4log. b
> 2\/loga b.log, a + 2\/4 log, c.log.a + 2\/4 log, c.log.b =10
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Chon y D.
Tuong tu v6i cau 39. Chon y C.

Cau 40: Xét cac s6 thuc duong x,y,z thay d6i sao cho ton tai cac s6 thuc a,b,c 1én hon 1 va
thoa man vabc =a* =b” =c¢”. Tim gid tri nho nhat caa P =x+y +2z°
A. 42 B. 4 C. 6 D. 10

Lé Phiic Lir

Loi gidi

T gia thiét ta c6 a* =+/abc < 2log,, a= 1 tuong tu 1 2log,,. b,1 =2log,..C
X y z

= % +%+% =2(log,, a+log,, b+log, c)=2.

Theo bat dang thitc AM - GM ta ¢6 :

4 £1+1:2—1:x+y2 =T> +22° =f(z)>2£(1)=6

X+y X y z 2z-1 2z-1
Chony C.
Cau 41: Xét cac s6 thuc duong x,y,z thay d6i sao cho ton tai cc s6 thuc a,b,c 16n hon 1 va
thoa man +/abc =a* =b’ =c*. Tim gia tri nh6 nhét ctia biéu thic P = % + % -7z
A. 20 B. 20— > C. 24 D. 24—

i s

Loi gidi

Tuong tu voi cau 40 ta c6 = 1,11 2(log,, a+log,, b+log, c)=2.
Xy z
:>P=16(1+1]—22:16(2—1J—22:32—E—22=f(Z)Sf(2)=20

Xy z z

Chon y A.

Cau 42: Cho céc s6 thyc a,b,c théa man 0<a,b,c<1. Tim gia tri nhd nhat cta biéu thic
S=log, b+log, c+,/log.a

3
A. 22 B. 3 C. ¥ D. >

Loi gidi
Day la mdt ciu twong tu cdu 23 ta sé phdi ding t6i bat ding thitc AM - GM dé trigt tiéu cic bién
Theo bat dang thic AM - GM ta c6
S=log,b+log, c+ \/logc az 2\/loga b.log, c + \/logc a= 2\/loga c+ \/logc a

> 2\/2\/loga C.\/logC a= 2\/21/Ioga clog.a = 242

Chon y A.
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Cau 43: Cho 3 s6 thuc duong a,b,c thda man log®a+2log”b+3log®c=6. Biét gia tri lon
nhat ctia biéu thtc la T =logalogb+logblogc+logcloga la % Ménh dé nao dudi day
dang?

A k=1 B. k®+3k*> =3 C.k’+3k=3 D-kZ%

Loi gidi
Mot ciu hoan toan tuong tu vdi ciu 37, ta sé diing phutong phip tham 6 hoa két hop bat ding thitc
Cauchy - Schwarz. Bit (loga;logb;logc) — (x,y,z)= x* +2y* +32° =6
2 2 2
Ta c6 dénh gid 6 =x"+2y” + 32 > 2k(xy + yz+xz) < X1 + yl + Z1 Zk(x+y+z)2
k+1 k+2 k+3

1

Khi d6 can tim k sao cho k = 1 1 1 < k¥P+3k*=3
+ +
k+1 k+2 k+3
Chony C.

Cau 44: Cho 3 s6 thuc duong a,b,c thoa man logalogb+logblogc+3logcloga=1. Biét

gia tri nhé nhat cda biéu thicc P =log”a+log>b+log”c 1a “mTvn
p

voi m,n,p lan lugt 1a

PR A s Mmoo A WK gXs a2 ;
cac sO nguyén duong va — la phan so t6i gian. Tinh m+n+p ?

p
A. 64 B. 16 C. 102 D. 22

Loi gidi
Vi bai todn nay néu dit (loga;logb;logc) —(x,y,z) = xy+yz+3xz =1 thi ta s¢ khong thé dp
dung phuong phdp lam ciia bai trén, khi do ta sé can phdi nght ra cich dgt khdc.
bit (loga;logb;logc) — (ix,jy, kz) = ijxy + jkyz+ 3kixz= 1

Tim i,k thoa man ij:kj:3ki:>i:k:%.Chon j=3=i=k=1

-y 1 2 A Ak TS bk
Khi d6 ta dugc 3xy +3yz+3xz=1=Xxy+yz+xz = 3 Bai toan lai quay trd vé cac bai toan
trén.

V6i cach lam tuong tur cac bai toan trén ta tim dugc minP =

—3+\/ﬁ
2

Chon y D.
Cdch 2. Chil yj rang ¢ gid thiét va yéu cau ciia bai todn vai tro cia 2 bién a,c 1d nhy nhau nén diu

" 4

=" sé xay ra tgi a=c. Khi do ta co:

70 | Chinh phuc olympic todn Tinh hoa cda todn hoc ndm & ty do cta né - Georg Cantor



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

P=2x*+y’
{ T Y S P(3x 4 2xy)=2x +y? (3P —2)x’ +2Pyx—y’ =0

3x* +2xy =1

St dung diéu kién c6 nghiém cta phuong trinh béc 2 ta sé tim dugc dép én cta bai toan.

Cau 45: Véi n 1a s6 nguyén duong, biét rang —log, [logz[ ..~[2018 J] >2017 ma biéu

thtc trong dau ngodc c6 tat cad n dau can. Tim gid tri nhé nhat cua n?

A. 2021 B. 2014 C. 2013 D. 2020
Lé Phiic Lir
Loi gidi
1
Tu gid thiét ta c6 /2018 =(2018)2" =(2018)° = log, ( ..~/2018 ] =2"log, 2018

= —log, [log2 ( ..N2018 D >2017 < —log, 2" —log, (log, 2018) > 2017

= nlog, 2 >2020,4 = n >2020,4 = n >2021
Vay gia tri nhd nhat caa n la 2021
Chon y A.

Cau 46: Cho a,b la cac s6 nguyén duong thdéa man log, (logza (1082b (21000))) —0. Gié tri
l6n nhat caa ab 1a?

A. 500 B. 375 C.125 D. 250

Loi gidi
Bién doi gia thiét ta dugc:
log, (log2a (log2b (2" ))) =0<log,, (log2b (21 )) =1
e log,, (21)=2" 2" =27" < 2*b=1000

Do a,b la cac s6 nguyén duong nén ta c6 1000:2°. Mit khéc ta lai c6 1000 =25 =>a <3
e Néua=3=b=125=ab=375
e Néu a=2=b=250= ab=>500
e Néu a=1=b=500=ab=500

Vay gia tri [on nhat ctia ab bang 500

Chon y A.
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Cau 47: Cho s6 thuc duong a > 1, biét khi a=a, thi bat ding thac x* <a* dang véi moi

s0 thuc x 16n hon 1. Héi ménh dé nao dudi day dung?

A.l<a, <2 B. e<a, <e’ C.2<a, <3 D. e’ <a,<e’
Loi gidi
L4y logarit tu nhién 2 vé ta dugc 1n(xa)£ln(ax)<:>alnxs><lna<:>ln—azln—x
a  x
Taxét £(x)= 2% = £1(x) = L0X £1(4) 20 xme = £(x) <f(e) = D€

X X e
T détasuyra a=e.
Chony C.

Cau 48: Cho ham s6 f(x)=e*(asinx+bcosx) voi a,b 1a cac s6 thuc thay déi va phuong

trinh f'(x)+f"(x)=10e* c¢6 nghiém. Tim gia tri 16n nhat cta biéu thtc S =a’ —2ab+3b’

A. 10+10+2 B. 20+10+/2 C. 10+202 D. 20++/2

Loi gidi
Do f(x)=e*(asinx+bcosx) nén phuong trinh f'(x)+f"(x)=10e* tuong duong
e*((a—b)sinx+(a+b)cosx—2bsinx+2acosx)=10e*
< (a—3b)sinx+(3a+b)cosx =10
Phuong trinh trén c6 nghiém khi va chi khi (a—3b)’ +(3a+b)’ >100 < a® +b* > 10
Khi d6 ta co:
S o 2abs b = 10(a’ —2ab+3b°) g 10(a’ —22ab2+3b2) _ 1O(t22—2t+3) :f(t)(t :Ej
10 a“+b t"+1 b

Khao sat ham s6 f(t):f(t)sf(l—\/i):20+10\/§

Chon y B.

a+n b+n
Cau 49: Cho 2 s6 thuc a,b théa man (1+—] <e<(1+lj vGoi moi s6 n nguyén
n n

duong. Tim gia tri nho nhat ctia biéu thic [a—b|?

A L3 B. 1 c L _q D. L _3
In2 2 In2 In2

Loi gidi

Day la mot cau rdt kho khong phu hop véi ki thi THPT Quéc Gia nén chiing ta chi tham khdo.

_

In (1 + 1j
n
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Xét ham s6 f(x)z;—x,le khi d6 ta 6 min|a—b|=maxf(x)—minf(x)
1 x>1 1
ln(l+j
X
Mt khac f'(x) = 1 -1<0,vx>1, do d6 ta duoc
x(x+1)
) ) 1 ) 1
maxf(x)—mmf(x):f(l)—hmf(x):——l—hm - X
x=1 x>1 X—>+0 ln 2 X—>+00 l
ln(1+j
X
1—xln(1+1) 1 —ln(1+1j+ 1
=——-1-Ilim X/ - —-1-lim X) X+
In2 X—>400 1 ( 1) In2 X—>+00 B 1
n| 1+~
X x(x+1)
11
1 2 —x2
1 x(x+1) (x+1) _ 1 _1_hmx(x+1) x> _ 1 3
In2 X0 2x+1 In2 x—+o x4 In2 2
xz(x+1)
Vaymin|a—b|:i—§
In2 2
Chon y A.

Chii i: O ddy ta ding tdi quy tic. Trong gidi tich, Quy tic I'Hépital (phdt dm nhu Lo-pi-tan)
(ciing duoc goi la quy tic Bernoulli) la quy tic sir dung dao ham dé tinh todn cdc gidi han c6 dang
v6 dinh. Ung dung ciia quy tic nay la dua dang v6 dinh tré thanh dang hitu han, cho phép tinh
todn giGi han mot cich dé dang.

Dang don gidn nhat cta quy tic I'Hopital dugc phat biéu nhu sau:

Cho hai ham s6 f(x),g(x) néu limf(x)=limg(x)=0 hodc +w va limf(x)

X—C X—>C X—>C g(X)
A A M f(X) : f'(X) A g N 2 k3 ~ N x ~ N N .2
luon c6 lim——= =lim——. Viéc ldy dao ham cta t&r s6 va mau s6 thuong lam don gian

Fe() e ()

thuong s6, hodc lam khir dang vo dinh.

ton tai thi ta

Cau 50: Cho cac s6 thuc duong x,y,z bat ki thoa man xyz=10. Tim gid tri nho nhét cta

biéu thac P = \/logz x+1 +\/log2 y+4 +\/log2 z+4

A. 29 B. V23 C. V26 D. 27

Loi gidi

Ap dung bat ddng thtc Mincowsky ta cé
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P:\/log2x+1 +\/log2y+4 +\/log2z+4 2\/logzx+1+\/(logy+logz)2 +16

2
=W+m=m+\/@ogﬂj 116
X
=m+\/(l—logx)2+16 2\/(logx+1—logx)2+(1+4)2 =26

Déng thtc xay ra khi va chi khi x = 510, y =z=3/100

Chony C.

Cau 51: Cho 2 s8 thuc x,y sao cho téng ctia chting khong &m va déng thoi

X+y X+y

1+4*  1+4
Biét ring gia tri ctia biéu thic P=x’+y* == v6i mn la cac s6 nguyén duong va — la
n n
phan s6 t6i gian. Hoi biéu thiic m”® +n c6 tat cd bao nhiéu uéc s6 nguyén?
A.2 B. 4 C.6 D. 8
Nguyén Minh Tudn
Lovi gidi
_ b _
Taco T=2-a=m_Mb=a) . o110 cmcash. Nen 2227M )
b b-m b(b-m) b b-m

Theo gia thiét ta c6 x+y=20=4"" >1. Ta c¢6 danh gia sau:
0<4*+4Y =2 <144 +4Y +1<T1+4" +47 +4*7
Khi d6 st dung két qua (1) ta co:
1 1 144 +4 +1 244"+ 4" (444 -2
>

+ = >
1+4% 1+4" 1+4°+4" +4*7 1+4"+4Y+4X+Y_(4x+4y_zx+y+1)

2(142) o :(1+2X+Y)( 11 j>2

(120 T 142 1+4° 1+4

22X—2y + 2x—y+2 +4 3 (foy )2 + 4.2X7y +4 —1+ 4'2x—y

Mait khéac T 5 5
277 +4 (27) +4 (27) +4
< oo a2 , ) 427 427
Ap dung bat dang thic AM -GMtac6 1+ ——— <1+ ———==2
(27)+4 2 fa(2)
1
X=—
A N a1 2 . X+y = 0 2 3 2
Vay VT =2 VP . Dau “=" xay ra khi = =>P=—=m"+n=25
x-y=1 1 16
y=75

Chony C.
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Cau 52 : Cho céc s6 thuc a,b,ce[2;3]. Biét gid tri 16n nhat cta biéu thic

1 : s A X e
S=4%+4° +4° —Z(aer+c)3 la = véi mn la céc s6 nguyén duong va — la phan so toi

n

5|8

gian. TInh P=m+2n

A. P =257 B. P =258 C.P=17 D. P =18

Loi gidi
V6i dang toan nay ta sé xét t6i bat dang thic phu 4' <mt+n,Vte [2;3]

16=2m+n {m=48

Thay t=2,t=3 ta dugc hé ph trinh
ay a duoc hé phuong trin { n— 80

64 =3m-+n
Gio ta can chi ra bat dédng thtc 4' <48t-80 dung voi moi te[2;3] 1a bai toan sé duogc giai

quyét. Ta xét f(t)=4"-48t+80=1f'(t)=4'In4-48;f'(t)=0 <:>t:10g4%.
n

Nhan thdy réng f(2)=£(3)= O;f{log4 %j <0 nén bat ding thtc ludn dang.
n
D4u “=" xay ra khi va chi khi t e {2;3}. Khi d6 ta dugc
S=4"+4°+4° —%(a+b+c)3 348261—%(2@1)3 ~240<16

Chon y D.
Bai tap twong tu

Cho 3 s6 thuc x,y,z €[1;2]. Tim gié tri 16n nhat ctia S =3 +3¥ + 3 —%(x+y+z)2

A. 5 B. 15 C.8 D. 12

Ta xét bat ding thic phu 3' <6t—3
Chon y D.

) ) 2% 47 1697 _ 128
C4u 53: C6 tat ca bao nhiéu bd s6 thuc (x,‘y;z) théa man ) )
(xy*+2*) =4+(xy*-2*)
A.3 B. 4 C. 1 D. 2
THPT Chuyén Qudc hoc Hué - Nim hoc 2017 - 2018

Loi gidi
Tt gia thiét ta co:
o 274l 167 2108 2% 4T 167 207 o I+ 23fy? +a¥ZE =7 (1)
o (xy2tz) =d+(xy?-2t) exy’zt =1 2 =1(2)
bt (3/?,%/?,3/2) —(a,b,c). Ap dung bat ddng thitc AM - GM ta c6

7=a’+2b*+4c® =a’+b*+b*+ P +c* +* + 2 >7{a* bt =7

Tinh hoa cta todn hoc ndm & tu do cta né - Georg Cantor Chinh phuc olympic todn | 75



CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

D4u “=" xdy rakhi a’> =b* =¢® = /x* =3[y’ =z> =1
Vi x>0 nén co6 tat ca 4 bo s6 thda man yéu cau dé bai.
Chon y B.

m?x
1—

m sao f(a)+£f(b)=3 voi moi s6 thuc a,b théa man e*"* <e(a+b). Tinh tich c4c phan tu

Cau 54: Cho ham s6 f(x)=1log, . Goi S 1a tap hop tat ca cac gia tri thuc ctia tham s6

cua tap hop S
A. 27 B. 343 C. -3\3 D. 27

Loi gidi
Theo gia thiét ta c6 e <a+b< e <1+a+b-1
Mat khac theo mot bat déng thiac phu ma ta da chtng minh dugc & cac bai tap trudce thi ta

luén c6 €2 21+(a+b-1). Do d6 dau “=" xdy ra khi va chi khi a+b=1

Khi d6 ta co
f(a)+f(b)=3<f(a)+f(1-a)=log, m’a +10§53M:3<:>m4 =27
1-a 1-(1-a)
Do d6 tich cac phan it ctia S bing —3+/3
Chony C.
9% —4y* =5

Cau 55: Cho hé phuong trinh { c6 nghiém (x;y) thoa

log,. (3x+2y)-log, (3x-2y)=1
man 3x+2y <5. Tim gid tri l6n nhat cda m?
A. -5 B. log,5 C.5 D. log.3

THPT Chuyén Luong Vin Tuy - Ninh Binh lan 1 nam 2017 - 2018

Loi gidi
5

Tir phuong trinh 1 ctia hé ta ¢6 (3x—2y)(3x+2y)=5#0=3x-2y = )
x+2y

Tt phuong trinh 2 ctia hé ta c6

log,, 3log, (3x+2y)—-log, (2)( . Zy] =1

< log, (3x+2y)(log,, 3+1)=log,5+1

1+log, 5
1+log,. 3

1-log,.5 <0

< log, (3x+2y) = rlog 3"

<log,5(3x+2y <5)=

Giai bat phuong trinh trén ta duge m e (% ; 5} \ {1}
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(3x+2y)(3x-2y)=5 5

I o xA x—2y=— . .

Khi d6 hé phuong trinh dau cé dang 1+log; 5 = M nén ludn cé
3x+2y = 3'"%8n3 3x+2y=M

nghiém. Vay gia tri 16n nhat cia m dé hé ¢6 nghiém la 5
Chony C.

X

Cau 56: Cho ham s6 f(x) = ~. Goi S 1a tap hop tat ca cac gid tri thyc cta tham s6 m

9" +m
sao cho f(a)+f(b)=1 voi moi s6 thuc ab théa man e <e’(a+b-1). Tinh tich cac
phan ti cua S

A. 81 B. -3 C.3 D. -9

Loi gidi
Theo gid thiét ta c6 e <a+b-1< e ? <1+(a+b-2).
Mat khac theo mot bat da&mg thtc phu ma ta da chttng minh duoc & céc bai tap trudc thi ta

ludn c6 e*™2 > 1+(a+b—2). Do d6 dau “=" xay ra khi va chi khi a+b=2

Khi do ta co:
9 g2-a 162+m” (9" +9**)
f(a)+f(b): 7 T o 2= =
9°+m’ 9" +m’ 81+m*(9**+9")+m*
omt+8l=162 e m* =8l m=+3
Chon y D.

Bai tap twong tu
t

1. Cho ham s6 f(t)=

T voi m >0 la tham s& thuc. Biét rang f(x)+£f(y)=1 v6i moi
+m

1
x,y théa man (x+y)?2 > %(x+y)+%. Tim gid tri ctia f(t) trén doan {%;1}

A. 3 B. 1 C.
4 2

Hudng dan.

D.

N
=~

? 1
Chil y tir gid thiét ap dung bit dang thite AM - GM = (x+y)2 > %(x+y)+%:> x+y=1
Dén ddy bai todn sé quay vé bai todn ¢ trén
Chon y B.

t
2. Cho ham s6 f(t)= 16}% Goi S 1a tap hop tat ca cac gia tri thuc ctia tham s6 m sao
+m
cho f(a)+f(b)=1 voi moi s6 thuc a,b théa man e*** <e’(a+b-1). H6i S ¢6 bao nhiéu
phan ta?

A. 8 B. 20 C. 11 D. 34
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Chon y B.

Cau 57: Cho phuong trinh 3* = \/a.3x cos(mx)—9 . C6 bao nhiéu gia trj thyc ctia tham s6 a

thudc doan [-2018;2018] dé phuong trinh da cho ¢6 dtng mot nghiém thuyc?

A1l B. 2018 C.0 D. 2

Loi gidi
Bién doi gia thiét ta c6 :

3 = \/a.3x cos(mx)—9 < 9* =a.3" cos(nx) —9(3X > 0) & 3 +3" =a.cos(nx) (*)

Diéu kién can: Néu phuong trinh (*) c6 nghiém duy nhat x, thi ta thdy rang 2-x, cling la

nghiém cta (*) do d6 x, =2-x, < x, =1. Thay vao (*) ta dugc a =—-6.

Diéu kién du: Nguoc lai néu a=—6 thi phuong trinh (*) trd thanh 3* +3*™ =—6.cos(nx)

Theo bét déng thitc AM - GM ta c6: 3* +3°* > 2.4/3°3” =6 ma —6.cos(nx) <6 do d6

3+37=6 3 =3
=

=1
—6 cos(nx) = =X

3432 = 6,
cos (7x) <:>{ cos () =1

Chon y A.

Cau 58 : Cho céc s6 thuc x,y,z khong am théa man 0 < (x+y)2 +(y+z)2 +(x+2z) <2. Biét

gia tri 16n nhat ctia biéu thiac P =4*+4" +4* +ln(><4 +y* +z4)—%(x+y+z)4 la — v6iab

o |

1a cac s6 nguyén duong va % toi gian. Tinh S=2a+3b

A. 13 B. 42 C. 54 D. 71

Loi gidi
Theo gia thiét 0<(x+y)2+(y+z)2+(x+z)2£2:>2x2£2:>xS1. Tuong tu ta ciing sé
dugc 0<x,y,z<1.Khi dé6 ta co:
2(x2+y2+zz)é2(x2+y2+zz)+2(xy+yz+xz)g2:x2+y2+22Sl
Dbong thoi x* +y* +z* <x® +y* + 27 :>1r1(x4 +y4+z4)éln(x2+y2+z2)ﬁ0
Xét bat dang thic phu 4' <mt+n. Khi d6 ta can bat dang thic trén ding véi moi t e [0;1]

nén thay t=0,t=1 vao giai hé ta sé tim dugc m=3,n=1.Xéthams6 f(t)=4'-3t-1 trén
[0;1] ta c6 f'(t)=0<4'In4-3=0< t=log, % Lap bang bién thién ta dé chi ra duoc
n

bat ddng thtc trén ludn dang.
D&u “=" xay ra khi t=0v t=1. Ap dung vao bai toan ta c6

P<3(x+y+z 3 X+ +z4+3£§
YTy 4
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Chony C.

Bai tdp tirong tur.

Cho cac s8 thuc x,y,z khong am théa man 0<(x+y)’ +(y+z)’ +(x+z)’ <18. Biét gid tri
X y z

16n nhat cta biéu thtc P:43+43+43—11E(x+y+z)4 la % v6i ab la cac s6 nguyén

duong va — t6i gidn. Tinh S=2a+3b

onll )

A. 13 B. 42 C. 54 D. 71

Ta gid thiét ta ciing tim diéu kién cia 3 bién x,y,z va dp dung y nguyén cdch lam ciia cdu trén dé
gidi quyét bai todn nay

Chony C.

Cau 59: Cho 2 ham s8 f(x)=(m-1)6" —6%+2m+1,h(x):(x—61-X). Tim tham s6 m dé
ham s6 g(x)=h(x).f(x) c6 gia tri nho nhat 1a 0 véi moi x €[0;1]

A.m=1 B.mS% C-meE;l} D. m>1

Loi gidi
Ta thdy rang v6i moi m, ta ludn c6 h(1)f(1) i 0 nén bai toan trd thanh tim m dé cho ham
s6 g(x)=h(x).f(x)=0vxe[0;1]. D& thay v6i x =1 thi bat ddng thic ludn dting, do d6 ta
sé xét tréen [0;1).
Ta dé thay h(x) la ham dong bién trén [0;1), h(1)=0=h(x)<0vxe[0;1). Dén day lai
rat gon bai todn tré thanh im m dé £(x) <0vx e[0;1). D4t t =6 (t € [1;6)) ta co

2 —t+2

f(x)SO<:>(m—1)6X—6—2X+2m+1§0:>(m—1)t2+2mt—2+t§0:>m£ R
+

¢ . z 3 N N NE) 2~ A, .« A . t2 - t + 2 1
bén day bai toan trd thanh bai toan rat don gian, ta can m < 1%1116? F ot = >
; +

Chon y B.

Cau 60 : S6 thuc a nhd nhat dé bat ding thtc In(x+1) = x—ax® ddng véi moi so thuc x la

m . N A A A s Mmoo An WX LA i2 3
— v6i myn la cac s6 nguyén duong va — la phan so t6i gian. Tinh T =2m +3n
n n

A. T=5 B. T=8 C.T=7 D. T=11

Loi gidi
Day la mgt ciu khd co ban trong viéc ting dung dao ham tim dieu kién co nghiém.
x—In(x+1)

2
X

Bién déi gia thiét ta c6 a> Vx>0,
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B 2In(x+1)-x— X
xét ham s £(x) = X004 gy — x+1
X X
2
Xét h(x)=2In(x+1)—-x— —h'(x)=-—2 <0,Vx>0=h(x)<h(0)=0
(=2 1) x5 ) (%)<n(0)
A . 1 1
Vay f'(x)<0:>f(x)<hrg}f(x):ajazi.

Chon y B.

Bai tdp tiwrong tir.
2

S6 thuc a nhé nhat dé bat dang thac In(x+1)< x—%Jrax3 dtng v6i moi s6 thuc x 1a m
n

oy S AN A s Mo A K LA o ;
v6i m,n la cac sO nguyén duong va — la phan so t6i gian. Tinh T =2m +3n
n

A. 8 B. 20 C. 11 D. 34

Tuwong tu nhu cdu trén thi ddy ciing la mot cdu khd co ban trong viéc ving dung dao ham tim diéu
kien co nghiém.

Chony C.

Cau 61: Cho cac s6 thuc a,b,ce[1;2] thoa man log;a+log; b+log;c<1. Tinh gia tri

biéu thicc S=a+b+c khi biéu thic P=a’+b’ +c’-3(log,a" +log, b° +log, c) dat gia
tri 16n nhat?
A.5 B. 3.2 C.6 D. 4
THPT Chuyén Thdi Binh lan 1 ndm hoc 2017 - 2018

Loi gidi
Y tuéng vin sé nhu bai triede ta phdi sir dung t6i bt ding thite phu.
Ta sé c6 danh gia t° —3tlog, t <logj t+1. Dé chtmg minh don gian ta sé dit log, t = x. Khi

d6 ta cAn chimg minh t* —3tx < x® +1. Xét ham s6

()21 — L () =0 e t=
f(t)=t-log,t,vte[1;2]=f'(t)=1 tlnz’f (t)_O@t_lnzzf(t)sl

Khidé t-x<1et-x-1<0=t"-3tx—x" 1= (t—x-1)(* +t(x+1)+x* =x+1)<0
Vay bat ding thiic cAn chtng minh ludén dang.
Ap dung vao bai toan ta c6 P:Za‘%—S(Zalog2 a)3210g§a+3£1+3:4

Chon y D.
Bai tap twong tu.

Cho céc s6 thyc a,b,ce[1;2] théa man log;a+log; b+log; c<2. Tim gia tri l6n nhat cta

biéu thitc P=a’ +b’+c’ -3 (log,a" +log, b’ +log,c*)?
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A. 3 B. 6 C. 334 D. 5
Chony D.

Cau 62: Cho 2 s6 thuc x,y phan biét thoa man x,y €(0;2018).

Dit S=—- [1 Y  In—> ].Ménh dé nao dudi day ding?

n n
y—-x\ 2018-y 2018 —x
A.S> 2 B.SSL C.S52> 4 D. S< 4
1009 1009 1009 1009
Loi gidi

M0t bai todn chi nén tham khdo vi c6 st dung tdi kién thitc khong trong chuong trinh phd thong co

ban.

Xétham s6 f(t)= ln( j va tham s6 u ndm gitta x va y. Theo dinh Iy Lagrange ta c6

2018 -t
S:szl(u)z 2018 AMCeM 2018 _ 2
y—=Xx U(2018—u) (u+2018—u] 1009
2

Chon y A.
Dinh li Lagrange - Lagrange's Mean Value Theorem.
Néu f(x) la ham lién tuc trén doan [a;b]va dong thoi ¢6 dao ham trén khoang (a;b) thi

f(b)-f(a)

ton tai ce(a;b) sao cho f'(c)= .
-a

Chitng minh: Xét ham s6 F(x)= f(x)—%x. Ta c6 F(x) la ham lién tyc trén doan
—a
[a;b], c6 dao ham trén khoang (a;b) va F(a)=F(b). Theo dinh 1i Rolle ton tai ce(a;b)
sao cho F'(c)=0.Ma F'(x):f‘(x)—M:f'(c) =M
b-a b-a
Dinh 1i Rolle 1a mot hé qua cua dinh 1i Lagrange trong truong hop f(a)=£(Db)

Cau 63: Cho 3 s6 a, b, ¢ la cac s8 thuc 16n hon 1. Tim gi4 tri nhd nhét cta biéu thic:
b4 1 8
log -a log, Jb 3log,, e

A. 20 B. 10 C. 18 D. 12
THPT Chuyén Hing Vuong - Gia Lai - Lan 2 nam 2017 - 2018

Loi gidi
Bién d6i gia thiét ta c6
4 1 8
= +q + =2log, bc+2log, ac+8log_ab
2log,.a “log. b log, c
2 ac
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=2log, b+2log,c+2log, a+2log, c+8log _a+8log. b
=(2log, b+2log, a)+(2log, c+8log.a)+(2log, c+8log. b).
Vi a, b, ¢ 1a cac s6 thuc 16n hon 1 nén: log, b, log, a, log, ¢, log_a, log, ¢, log.b>0.
Do &6 ap dung bat dang thic AM - GM, ta co:
P> 2\/2 log,b.2log, a+ 2\/2 log, c.8log. a+ 2\/2 log, c.8log. b=4+8+8=20.

log,b=1log, a a=b
D&u “=" xay ra khi va chi khi {log, c=4log, a < {c=a’> <a=b=+c>1
log,c=4log.b |c=Db?

Chony A.

Cau 64: Cho a,b,c,d 1a cac s6 thyc duong c6 téng béng 1. Tim gia tri nho nhat cua biéu
thic P:(1+a2 +b? +a2b2)(1+c2 +d? +c2d2)

17 17\ 17
. B. 4In— C.| — D. In—
5o 2 16 (16] 16

Loi gidi
T gia thiét ta co:
P=(1+a’+b*+a’b?)(1+c* +d’ +c’d*)=[](a*+1)=InP =) In(a* +1)
Ta c6 dénh gia sau ln(t2 +1) >mt+n, dé tim duoc hai s6 m,n ta sé s dung t6i bat déng
thic tiép tuyén, day 1a mot phuong phap rat hay dé chtmg minh cac bat ddng thtc déi
xtng voi cac bién doc lap nhau.
Co s6 ciia phuong phap
e Néu dudng thing y=ax+b la tiép tuyén ctia do thi ham s6 y=f(x) tai diém
A(xy;¥,), A khong phai diém udn thi khi d6 tén tai mot khoang D chtra x, sao cho
f(x)>ax+b hodc f(x)<ax+b.Ding thic xay ra khi x =x,
e Néu duong thing y=ax+b la ti€p tuyén cda do thi ham s§ y=f(x) tai diém
A(%,;y,) thi ta luén phan tich duge f(x)—-(ax+b)=(x—x,)" g(x),k >2
Sau day ta ap dung ly thuyét trén vao bai toan trén. Cha y ta ¢ Y In(a’+1) la mot biéu
thtic d6i xting theo bon bién a,b,c,d dong thoi gia thiét cting la d6i xtng nén ta sé du doan

ddu xay ra khi a=b=c=d= % Quay lai bat dang thic phu ma ta dang di tim hé s

In(t* +1)2mt+n, ta s& tim m,n sao cho hai d6 thi ham s& yzln(t2 +1),y=mt+n tiép

1 m-—
xtc nhau tai diém c6 hoanh d6 t= 1 ta duoc 172 17" Vay ta c6 bat déng thic
——“ {ln-Z
17 16
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phu la ln(t2+1)2%t—%+ln%, dé thay bat dang thic nay ludn dang, khi d6 ap dung
vao bai toan ta co:

8 17 17

InP=>Y1In(a’+1)>—> a+4| ——+In— |=4In—=—=P>| =

nP=3ln(a*+1)2->a ( 17 n16j "6 (16]

Chony C.

Cau 65: Cho 3 s6 thuc x,y,z khong am thoa man 2* +4” +8” =4. Tim gid tri nho nhat cta

biéu thic S=§+X+E
6 3 2

A, — B. 4 C. 1 D. 1-log,3
12 3 6

Loi gidi
Chua y v6i diéu kién x,y,z khong am thi ta luon c6 2*,4%,8°>1.
Theo nguyén ly Dirichlet ta c6
(2°-1)(# -1)20=2°4" 22" +4" -1
=248 > (2 +4" -1).8" =2"8"+4.8" -8’
>0 48 —1+4% +8° -1-8"=2"+4"+8°-2
Chu y réng khi 2*,4¥,8” > 1 thi 8" <2

=248 22X+4y+8z—2:2:>x+2y+3z21:>82%

Chony C.

Nguyén li Dirichlet

Nguyén ly nhiing cai 16ng va cdc chu tho da dugc biét dén tir rat lau. Ngay trong chuong
trinh phd thong co s& ching ta cling da lam quen v6i phuong phéap gidi toan nay. Thuc ra
nguyeén 1y nay mang tén nha bac hoc nguoi Pac Péte Gutxtap Legien Dirichlé (1805-1859).
Nguyén ly phét biéu rat don gian: Néu chiing ta nhot tho vio cic long ma s long it hon so thd,
thi thé nao ciing cé mot 1ong nhot it nhit hai con tho. Nguyén i Dirichlet c6 rat nhiéu tng
dung trong Toan Hoc, dién hinh la bat ding thac. Ching thuong duoc ap dung dé giai
mot s6 bai toan bat dang thtc khong thudn nhat. Hom nay toi sé dua ra mot s6 vi du dé
cac ban hiéu hon vé van dé nay. Trong 3 s6 a,b,c ludn c6 2 s6 ndm ciing phia v6i s6 m bat

ky (Hay lén hon bdng m hodc bé hon bang m). Day chinh la co sé 16i gidi cta bai toan trén.

Cau 66: Cho céc s6 thuc a,b,c>1 théa man a+b+c=>5. Tim gia tri nhd nhat cua biéu

thtac P =log, a+2log,b+3log,, c

A. log,5 B. 1 C. log,15 D. 10g3§

Loi gidi

Gia thiét tuong duong P =log, a+2log, b+3log,, c =log,a+log, b+log,c=log, (abc)
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Theo nguyén ly Dirichlet ta c6
(a-1)(b-1)>0<ab>a+b-1=abc>c(a+b-1)=ac+bc—c
>a+c—1+b+c-1-c=a+b+c-2=3
= P =log, (abc)>1log,3=1
Chon y B.

Cau 67: Biét a 1a s6 thuc duong bat ki dé bat ddng thtc a* >9x+1 nghiém diang véi moi

x € R . Ménh dé nao sau day dung?
A. a€(10%10% ] B. ae(10%;10° | C. ae(0;10° ] D. ac(10*;+)

THPT Chuyén DH Vinh - lan 1 - nam 2017 - 2018

Loi gidi
Bat ddng thtc a* >9x+1 dang véi moi x e R thi né phai diung véix=1=a>10.
Do a>1 nénhams6 y =a* dong bién trén R, d6 thi ham s6 R c6 bé 16m quay lén trén.
Hay ham s6 1a ham s6 16m trén R
Do hai d6 thi ham s6 y=a* va y=9x+1 ludn di qua diém A(0;1) nén bat dang thtc
a*>9x+1 nghiém dang v6i moi x khi duong thing y =9x+1 1a tiép tuyén caa dd thj
ham s6 tai diém A(0;1) < y'(0)=9(y'=a"lna)<Ina=9<a=e’

Chon y A.

H10g3i
Cau 68: Goi a la gia tri nho nhat cta f(n)= ‘:zg—n voi neN,n >2.Co6 bao nhiéu sé tu
nhiénn dé f(n)=a?

C.1 D. 4

(@)
wn
O

A. 2 B.V

Loi gidi

Tir gia thi€t ta co f(n+1)= f(n)log; (n+1) f(n)=

f(n-1)log,n
9

) o ; f(n)<f(n+1)
Dé f(n) dat gia tri nhé nhat thi ta ¢6
f(n)<f(n-1)

f(n)log, (n+1)
f(n)<
o @{10g3(n+1)29<:>39—1ﬁn£39
f(n—1)10g3ngf(n_1) log,n<9

Vay ¢6 2 gia tri cua n thda man yéu cau dé bai.
Chon y A.
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Cau 69: Cho 2 s6 thuc x,y khong am théa man ZX% =log, (14 ~(y-2){y+1 ) . Tinh gia tri
ctia biéu thtcc P=x" +y* —xy +1?
A.3 B. 1 C.2 D. 4
THPT Quang Xuwong — Thanh Hoa lan 1 ndam hoc 2017 - 2018

Loi gidi
Khi da lam quen véi cdc dang todn o dang 5 nay thi bai todn nay tro nén vé cung binh thuong.
1 1
Ap dung bat ddng thte AM -GM tac6 2 * > 22J'7X =4
Mt khdc taco 14— (y-2)\[y+1=14—(y+1)/y+1+3y+1.Dgt t=,/y+1>0.

Xétham s6 f(t)=—t +3t+14,f'(t) =0 <= t=1=f(t) <16 = log, (14— (y-2)Jy +1) <4
=1
Dau “=" xay ra khi va chi khi {X 0 =>P=2
y:
Chony C.
Bai tap twong tu

Tinh gi4 tri ctia biéu thac P =x*+y* —xy +1 biét rdng;

2, 1
4" o1 =log, |:14—(y—2)«/y+1](x;¢&0,—1 Syﬁgj

A.3 B. 4 C. 1 D. 2

THPT Chuyén Luong Vin Chdnh — Phii Yén nam hoc 2017 - 2018
Chon y D.

Cau 70: Cho x,y,z 1a céc s6 thuc thoa man diéu kién 4* +9” +16* =2* +3” +4”. Tim gia tri
16n nhat ctia biéu thiec P =21 +3¥*" 447+
5+/87 3+/87

9+J87 B 7+J87 C. D.

A. .
2 2 2 2

Loi gidi
bt (2" 3y 41)—>(a b,c)= a,b,c>0
) 7 Y a’+b*+c?=a+b+c

Khidétacéo P=2a+3b+4c=2 a—1 +3 b—1 +4 c—1 +2
2 2 2) 2

Theo bat dang thic Cauchy - Schwarz ta c6

PsJ(22+32+42)Ka%)2+(b%j+(c%ﬂ%zwzﬁﬁ

Chon y A.
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trén doan [1;e2] dat gia tri nho

Ty h o s . Inx+1
Cau 71: Gia tri 16n nhat cua ham s6 y :‘ nx

— +m
JIn?x+1

nhat 1a bao nhiéu?

1+J§ —1+«/§ —1+\/§ D 1+«/§

B C.

A.

2 -4 2 4
Loi gidi
Ta c6 maxy =max trl +m‘.Xétf(t)= trl +m,f‘(t)=1;t2=0<:>t=1
Y R e o =

Mait khéc ta c6

f(0)=m+1,f(1)=m+ﬁ,f(2):m+¥

—1+«/§

2

m+\/§‘}2%(|m+1|+‘m+«/§‘)2

4

:fniljty:min{|m+1
1;e2

Chony C.

n+a
Cau 72: Biét o la s6 thuc 16n nhat thdéa man bat dang thic (1+—J <e,VneZ" . Hoi
n

ménh dé nao sau day dung?

A. ae(0;1) B. ae(1;2) C. ae(-1,0) D. ae(2;3)

.....

Goi f(n) la s6 thuc théa man dang thic

1 n+f(n) 1 1
[1+—j =e<:>(n+f(n))ln(1+—j=1<:>f(n)=——n
n|1+
n
. , e . 1 , 1
Trén khoang (1;+x) ta xét ham s6 f(x)=———<-x taco f'(x)= -1
1 5 1
ln(1+j x(x+1)In (1+j
X X

t
Mat khéac In(t+1) < Vvt > 0. That vay ta co:
( ) Vt+1 y

~ t | _ 2+t 1 _ (\/m_l)z
g(t)—ln(tﬂ-l)—ﬁjg (t)_th+1(t+1)_t+1 - 2\/t+1(t+1)>

t
Nénsuyra ¢g(t)>¢(0)=0=1In(1+t)< . Do d6 ta duoc
y g() 8( ) n( ) Jirl :
) 1 1 ) 1
In (1+—]<—<:>x(x+1)ln (1+—j<1:>f'(x)Vx>0
X 2 X
X (1+j
X

Vay ham s6 f(x) dong bién trén [1;+). Do d6 ta suy ra aéf(n):ﬂx=f(1)=%—1
n
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Chony C.
Cau 73: Cho 2 s8 thyc a,b khong am théa man log, ab € (0;1) déng thoi
1 log, ab 1 1-log, ab 2a—b+1
( ngab) +(1— ngab) = 1+W

Biét rang x'y" dugc viét dudi dang m+/n véi a,b 1a cac s6 nguyén duong. Héi c6 tat ca

bao nhiéu b s6 (m;n) nhu vay?
A.1 B. 2 C.3 D. 4

Nguyén Minh Tudn

Loi gidi
M0t bai todn rdt khé nén minh chi dua ra dé cdc ban tham khdo théi nhé, trong dé thi sé khong gip
nhitng bai todn logi nay.

Trudc tién ta sé dit log, ab=x,1-log,ab=y = x+y=1. V€ trai viét lai la x* +y”.

£(x)+£(y) >f(x+yj(*)

Ta c6 bat dang thic 5 > 5 - Bét ding thitc Jensen

That vay ta c6 thé gia thiét 0 <a<b<1 va viét bat ddng thac dusi dang

(oo ()

V& trai ctia bat ddng thtc nay c6 dang f'(a)?—f'(ﬁ)% =f"(y)(a- )Y;X

X;y<B<y,a<y<B.Vi Inf(x)=xInx

Trong d6 x<a <

X

:>f'(x):f(x)(1+lnx):f"(x):f(x)((lﬂnx)z+1J>O,Vxe(0;1)

Suy ra f"(v)(a—p) y;x <0. Vay bat dang thtc (*) dang. Khi d6 ap dung ta c6

oyt =x 4 (1mx) :f(x)+f(1_x)zzf@=ﬁ

a-b+1 a-b
Theo b4t ding thitc AM - GM ta c6 \/1+— < \/1+L =2.
2

H2a2b 1 W
Vay VT >VP.D4u “=" xdy rakhi x=y = {2 = x*y" =128 = 24/32 = 4./8 =82
Chon y D.
Bd't ding thitc Jensen va tinh chdt ciia ham 16i
O bai toan trén ta da st dung toi mot tinh chat c6 1& 1a it gip ciing nhu mot bat ding thuc
kha la, & phan nay minh sé gi6i thiéu cho ban nao c6 quan tam t6i no.

Cho ham s& f(x) lién tuc trén doan [a;b] va n diém tuy ¥ nén [a;b]. Ta c6
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e Néu f"(x)>0 thi Zn:f(xi)ZDf(xl+X2+"'+X“j

i=1 n

e Néu f"(x)<0 thi if(xi)ﬁnf(xl +X2+...+xnj
i1

n
Ngoai ra can chu y thém
e Néuhamsd f(x) c6 £"(x)>0,Vx e[a;b] thi f(x) lam ham 16i trén [a;b]
e Néuhamsd f(x) co £"(x)<0,Vx e[a;b] thi f(x) lam ham Idm trén [a;b]

Cau 74: C6 bao nhiéu cdp s6 nguyén (a;b)thda man 0<a,b<100 sao cho d6 thi cta 2

ham s6 y = lx s y= % +2 et nhau tai ding 2 diém phan biét?
a a

b
A. 9704 B. 9702 C. 9698 D. 9700

Loi gidi
Ta thdy a>1;b>1, néu a=b 2 dudong cong trung nhau nén c6 vo6 sd diém chung, loai.

Vi vai tro cta a,b nhu nhau nén ta chi cdn tim cip s6 nguyén (a;b) voi a>b>1 sao cho

phuong trinh l+1=l+1<:>l—l—1+1=0 c6 2 nghiém phan biét.
a* b b* a a b* a b
Xéthémsf)'f(x)=l—l—1+1:>f'(x)=—[1) 1na+(1j £(1)=0
a* b* a b a b
Tacéf'(x):O@x:xozlogb(lln—bj,f'(x)>0khix>x0,f'(x)<0khix<x0.
2 \Lina

’ Inb Ina Inb
Néu x, =1< 1o — =l —=—<(a;b)=(4,2).

=1 log, (12|16 M2 B0 o (350)- (472)

_Int__ In3 In2_ In4 In5 In100

Cha y xét ham s6 f(t) = T 3 T 175 7" 100

Khi d6 f(x)>£f(x,)=f(1)=0=1£(x) c6 dung 1 nghiém x, =1
Néu x, #1, khi d6 vé bang bién thién cho ham s6 ta thdy phuong trinh f(x)=0 luén c6 2
nghiém phan biét.
V6imdi b=k e{2,3,..,99} =>ae{k+1,..,100} tiaccé 100-k cach chon a.
99
Vay c6 Y (100-k)=4851 cdp (a;b)(a>b>1) valoai di cip (4;2) ta c6 4850 cip.
k=2
Xét tuong tu v6i truong hgp b>a>1 ta co tat ca 9700 cach chon.
Chon y D.
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Cau 75: Cho 2 s6 thuc x,y khong am thda man déng thtc sau:
log, (log3 (—x2 —9y? + 6xy —2x + 6y + 2)) =log, (log2 (9x2 +y? —6xy —6x +2y + 3))
Biét rang xy* dugc viét dudi dang 2 v6i mn la céc s6 nguyén khong am va 2 a phéan
n n
s6 t6i gian. Hi m+n c6 gid tri bang bao nhiéu
A.8 B. 9 C.10 D. 11
Nguyén Minh Tudn

Loi gidi
Bién déi gia thiét tuong duong

log, (log3 (—x2 —9y” +6xy —2x + 6y +1)) =log, (log2 (9x2 +y? —bxy —6x +2y +3))
< log, (log3 (3—(x ~3y+1)’ )) =log, (log2 ((3x —y-1) +2))

log, (log3 (3 —(x=3y+1)’ )) <log, (log;3)=0
.Dod6é VI <VP.
log, (log2 ((3x —y-1) +2)) >log, (log,2)=0

Ta thay rdng

x=3y+1=0

| =

Dau “=" xay ra khi va chi khi { Sx=y= % =Xy’ =

3x-y-1=0
Chon y A.

Cau 76: Cho 2 s6 thuc x,y théaman 0 <x—y < g va dong thoi
(tan (x- y))Sin(X_Y) +(cot(x - y))COS(X_Y) =log, (4-x’y?)
Tinh gi4 tri ctia biéu thuc sim(xzy2 +X—y+ EJ ?

72 5

A — B. 0 C.1 D. —
2 2
Nguyén Minh Tudn
Loi gidi
+Néu 0<x-y< g , ap dung tinh chat ctia lugng giac va bat dang thic AM - GM ta c6

(tan ()" cot (x—y)) ™ (tan (x—y) "+ (cot(x -y 22

+ Néu g <x-y< g, , 4p dung tinh chat ctia lugng giac va bat dang thic AM - GM ta c6

(tan (=)™ ot (o)™ (fan () ot () 22

COS( X-y

Vay (tan(x-— y))sm(H) +(cot(x—y)) '> 2. Mt khac log, (4 —xzyz) <log,(4)=2.
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xy =0
Neén dau “=" xay ra khi va chi khi = sin(xzy2 +X-y+ gj =1
X-y=—
4

Chony C.

Cau 77: Cho céc s6 thuc a,b,c c6 téng bang 3. Tim gia tri nhé nhat ctia biéu thtc sau
P =4 +9° +16° +9% +16° +4° +/16° +4° +9°

A. 243 B. 33 C. 43 D. 613

Loi gidi
Ap dung bat dang thicce AM - GM ta c6
P> 33/(4a +9° +16“)(9a +16° +4C)(16a +4° +9C)

Theo bat dang thic Holder ta c6

(42 +9° +16°)(9° +16° +4°)(16° +4° +9°) 2 (%4“"“ + 3ot 4 316770 )3
=(4+9+16) =3 =P >3{3" =33
Chon y B.

Cau 78: Cho cic s6 thuc x,y,ze[0;1]. Biét rdng giad tri nhé nhat cua bifu thic

EE (ZX +27 427 )(2‘X +27 + 2‘2) duoc viét dudi dang % v6i m,n la cac s6 nguyén khong

A N m N A N oy A 2 2 . 2 % . v oA
am va — la phan s6 t6i gian. Hoi m+n c6 gid tri bang bao nhiéu?
n

A. 86 B. 87 C. 88 D. 89

Loi gidi
Dit (2";2y;2z)—>(a,b,c)(1£a,b,c32).
. 2 ., . 2 2
Taco 1<a<2=(a-1)(a-2)<0< a+=<3. Chung minh tuong tu b+BS3’C+_S3
a c
Cong 3 bat dang thtc trén vé theo vé ta dugc

92(a+b+c)+2[1+%+1J22\/2(a+b+c)(1+%+1j

a C a C

:gz(a+b+c)(1+l+1j
8 a b c

Vay gia tri lon nhatctaPla P, = % :

Chon y D.
Tong qudt cho dang nay

Chonsd x,;X,;...;x, €[a;b],c>1.Khi d6 ta luon c6
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[n(ca +c” )]2

4Ca+b

(CXl +C? 4.+ )(c”‘1 +C 2.+ ) <

Cau 79: Cho céc s6 thuc x,y,z. Tim gid tri nho nhét cta biéu thic sau
P =3+ 20117 +4/3+2011"" > 4342011
A.4 B. 5 C.6 D.7

Loi gidi
Ap dung bat ddng thtic Mincowsky va bat ddng thitc AM - GM ta c6:

x+y-2z y+z-2x Z+x-2y jz

Z\/3+2011X+Y2Z>\/(J§+J§+J§)2+[2011 To42011 7 42011 °

%/ X+y-2z “ y+z—2x , Z+Xx-2y 2
> 127 +|3.N2011 2 2 2 =6

Chony C.

Cau 80: Cho hai cac so thuc a, b, ¢, d, e duong théa man a+b+c+d+e=1000 va
a—b+c—-d+e>0

a+b-c+d-e>0

—a+b+c—-d+e>0

a-b+c+d-e>0

-a+b-c+d+e>0

Tim gia tri 6n nhét ctia biéu thiae M = (a+c)"™

A. 499*” B. 500" C. 500" D. 499*"

Loi gidi
Mot cdu chi mang tinh tham khdo cho nhitng ban co tim toi thoi nhé.
a-b+c-d+e=h
a+b-c+d-e=k
Dit {—a+b+c-d+e=1 tathdyring h+k+n+m+l=a+b+c+d+e=1000 va dong thoi
a-b+c+d-e=m

—-a+b-c+d+e=n

2a=h+k,2b=k+1,2c =1 +m,2d =m +n,2e =n +h . Ta d6 suy ra h, k, 1, m, n déu la cac s6

chdn. Bén canh d6 ta suy ra dugc a+c =%(h+k+1+m)= %(1000—n),b+d = %(1000—h).
Pé M = (a+c)b+d dat gia tri 1on nhéat thi n va h c6 gia tri nhé nhat, ma n,h chia hét cho 2
k=9974 -2t
A 499 2 . » . 1=2,4:,...,2t
nén h=n=2=maxM =499"". Pang thtic xay ra khi (t=1,496)
l+m=2+2t
k+1+m =996
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Chon y A.
6. CAC BAI TOAN CO THAM SO
CAC BAI TOAN

Cau 1: Tim s8 céc gid tri nguyén cta tham s6 m dé phuong trinh
47 +4" =(m+1)(2** -2"")+16-8m c6 nghiém trén [0;1] ?
A. 2 B. 5 C. 4 D. 3

THPT Lé Hong Phong - Nam Dinh lan 1 ndm 2017-2018
g2t g2t 4 0017 < 2017

Cau 2: Tim tat ca cac gié tri cia m dé hé sau c6 nghiém ,
x*—(m+2)x+2m+3>0
A.m>-3 B. m>-3 Cm=>-2 D. m<-2
THPT Chuyén Vinh Phiic - lan 2 nim hoc 2017 - 2018

Cau 3: C6 bao nhiéu s6 nguyén duong a dé phuong trinh sau ¢6 nghiém duy nhat?

2 2
(32* +12a+15)log,, (2x—x2)+(%a2 —3a+1)10g¢ﬁ (1—%}:210(59 (2x—x2)+logn{2 2X j

A. 2 B. 0 C. Vo0 s6 D.1

THPT C6 Loa - Ha N¢i lan 1 nam 2017 - 2018
Cau 4: Goi S 1a tap hop tat ca cac gia tri cia m sao cho 10meZ va phuong trinh

2log,. - (2x2 —5x+ 4) =log — (x2 +2x —6) c6 nghiém duy nh4t. Tim s6 phan t cua S.

A. 15. B. 14. C. 13. D. 16.
THTT s6 3 - 486 thing 12 nam 2017

Cau 5: Cho tham s6 thyc a. Biét phuong trinh e*—e ™ =2cosax ¢6 5 nghiém thuc phan
biét. Héi phuong trinh e* +e ™™ =2cosax+4 c6 bao nhiéu nghiém thuc phan biét.
A.5 B. 6 C. 10 D. 11

THPT Chuyén Thdi Binh - Lan 3 nidm hoc 2017 - 2018
Cau 6: Cho bat phuong trinh m.3*"! +(3m+2).(4—\/7)X +(4+\/7)X >0, voi m la tham s6.
Tim tat ca cac gia tri ctia tham s6 m dé bat phuong trinh da cho nghiém dang voi moi
x & (—o0;0].

223 B 24243

. m> C.m=> 2-243
3 3 3

THPT Hau Loc 2 = Thanh Hoa nam 2017 - 2018

Cau 7: Phuong trinh 2" 4 (x* —6x* +9x+m)2*? =2*" +1 ¢6 3 nghiém phan bi¢t khi

A.m> D. m>

2-243
3

va chi khi me(a;b)dat T= b* —a? thi:
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A. T=36 B. T=48 C.T=64 D. T=72
THPT Tran Nhian Tong - Quang Ninh lan 1 nam hoc 2017 - 2018

Cau 8: S8 céc gia tri nguyén nho hon 2018 ctia tham s6 m dé phuong trinh
log, (2018x +m) =log, (1009x) c6 nghiém la?

A. 2020 B. 2017 C. 2019 D. 2018

Sé Gido duc va Dao tao Ha Noi lan 1 niam hoc 2017 - 2018
Cau 9: Cho a, x la cac so thuc duong, a=1 thda man log, x:log(ax). Tim gia tri l6n
nhét cta a.
A1 B. log(2°-1) ol D100 e

Ph théng ning khiéu - Pai hoc Quéc Gia TP. HCM ldn 1 ndm 2017 - 2018
Cau 10: C6 bao nhiéu gia tri nguyén duong ctia tham s6 m dé phuong trinh

(\/2x2 +mx+1
log,
X

+2

J +4/2x* +mx+1 =x+2 ¢6 hai nghiém thuc phan biét?

A.3 B. 4 C.2 D. 1
S6 Gido duc va Pao tao Phii Tho lan 1 ndam hoc 2017 - 2018
Cau 11: C6 bao nhiéu gié tri cia m dé gia tri nho nhat ctia ham s f(x)= ‘e2x —4e*+m
trén doan [0;1n4] bang 6 ?
A.3 B. 4 C.2 D.1
THPT Chuyén Ngoai ngit - Ha N¢i lan 1 nim hoc 2017 - 2018
Cau 12: C6 bao nhiéu gia tri nguyén thudc khodng (-9;9) ctia tham s6 m dé bat phuong

trinh 3logx < 210g(m x—x° —(1—x)\/1—x) c6 nghiém thyc?

A. 6 B. 7 C. 10 D. 11

So Gido duc va Pao tao Quang Nam nam hoc 2017 - 2018

Cau 13: Tim tap hop tat ca céc gia tri thuc cia tham s6 m dé phuong trinh sau c6 nghiém

™ 4e™ :2(x+\/1—x2 )(1+x\/1—x2)

A. (0;1IHZJ B. [—oo;lan} C. (0;1) D. [1ln2;+ooj
2 2 e 2

Sé Gido duc va Pao tao Bdc Ninh lan 2 nim hoc 2017 - 2018

Céu 14: Cho phuong trinh log, (x - \/m).log2017 (x - \/H) =log, (x + m) .
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C6 bao nhiéu gia tri nguyén thudc khoang (1;2018) cua tham s6 a sao cho phuong trinh
da cho c6 nghiém l6én hon 3
A.20 B. 19 C.18 D. 17

Cau 15: Gia st ton tai s6 thuc a sao cho phuong trinh e*+e™ =2cosax+4 ¢6 10 nghiém

thuc phan biét. S6 nghiém phan biét cia phuong trinh e* —e ™ =2cosax la:

A.5 B. 20 C.10 D. 4

Cau 16: C6 bao nhiéu s6 nguyén m dé phuong trinh sau c6 nghiém thuc?
In(m +2sinx+In(m+3sinx)) =sinx

A.5 B. 4 C.3 D. 6
Céau 17: Cho n la s6 tu nhién théa man phuong trinh 3* -3 =2cosnx c6 2018 nghiém.
Tim s6 nghiém ctia phuong trinh 9 +9™ =4 +2cos2nx .
A. 4036 B. 2018 C. 4035 D. 2019

THPT Qudng Xuwong 1 - Thanh Hoa nam hoc 2017 - 2018
Cau 18: Goi S la tap hop tit cd cac gid tri thuc clia tham s6 m dé phuong trinh

m.3¥ 72 4 32t g 3105 4 1y o6 ba nghiém thuc phan biét. Tim s6 phan tir ctia S.
A.3 B. Vo sod C.1 D. 2
THPT Tran Hung DPao - TP. HCM ndm hoc 2017 - 2018

Cau 19: C6 bao nhiéu gia tri nguyén cta tham s6 m dé ton tai cdp s6 (x;y) théa man

e —e™ =x 4y -1, dong thoi théa man log; (2x+y—1)—(m+4)log, x+m*+4=0.
A.3 B. 4 C.5 D. 6

So Gido duc va dao tgo Ba Rija Viing Tau de 1 nam 2017 - 2018
Cau 20: Biét (a;b) 1a khoang chua tat ca céc gid tri ctia tham s6 thuc m dé phuong trinh
(7 - 3\/5))( + m(7 + 3\/§)X =21 ¢4 dang bon nghiém thyc phan biét. Tinh M =a+b.

1 B. M= c M= D.M=3
8 16 16 5
THPT Hong Linh - Ha Tinh lan 1 ndm hoc 2017 - 2018

Cau 21: C6 bao nhiéu gia tri nguyén ctua tham s6 m nhd hon 10 dé phuong trinh

Vm++vm+e* =e* ¢6 nghiém thuc?

A9 B. 8 C. 10 D. 7

A. M=

Sé Gido duc va dio tao Bic Giang ndm hoc 2017 - 2018
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Cau 22: Cho ham 5§ £(x) = (a” +1)In™" (x+/1+x* )+ bxsin™ x+2 v6i ab la céc s§ thc.
Biét ring f(7'°*°)=6. Tinh f(-5"%).
A. f(-5")=2 B. f(-5"")=4 C. f(-5"")=-2 D. f(-5"%")=6

Sé Gido duc va ddio tao Bic Giang ndm hoc 2017 - 2018
Cau 23: Cho bét phuong trinh m.3"" +(3m +2)(4-+7) +(4++7) >0, vi m la tham s6.

Tim tat ca cac gia tri cta tham s6 m dé bat phuong trinh da cho nghiém dang véi moi
X € (—oo ; O)
2+243 B. m>2_2\/5 C.m22—2\/§
3 3 3
Chuyén Déng bang song Hong lan 1 nidm hoc 2017 - 2018

A. m> D. m>

2-243
3

Cau 24: Tim t4t ca cac gid trj thuc ctia tham s6 m d€ phuong trinh In(m +In(m+x))=x
c6 nhiéu nghiém nhat.
A.m=>0 B. m>1 C. m<e D. m=>-1

THPT Chuyén Vinh Phiic lan 4 - nim hoc 2017 - 2018

—si 2(1-sinx
mcosx—sinx —e ( )

Cau 25: Cho phuong trinh e =2-sinx—-mcosx v6i m la tham s6 thuc.
Goi S la tap tat ca cac gia tri cia m dé phuong trinh c6 nghiém. Khi d6 S c6 dang

(—o0;a]U[b;+e0) . Tinh T =10a+20b.

A. T=10/3 B. T=0 C.T=1 D. T=310
THPT Kim Lién - Ha Noi lan 2 ndm hoc 2017 - 2018

2
Cau 26: C6 bao nhiéu s6 nguyén m dé phuong trinh log, X 2+23 Xt ml+ L 5x+2-m
xX* —x+

C6 hai nghiém phan biét 1én hon 1.
A.3 B. Vo s6 C.2 D. 4
THPT Chuyén Luong Thé" Vinh - Pong Nai lan 2 nam hoc 2017 - 2018

Cau 27: Cho phuong trinh log, (x—\/m).log5 (x—m)zlogm (x+m). C6 bao

nhiéu gia tri nguyén duong khac 1 ctia m sao cho phuong trinh da cho c6 nghiém x 16n

hon 27?
A. V0 s6 B. 3 C.2 D.1

THPT Chuyén Dai hoc Vinh - Nghé An lan 2 nam hoc 2017 - 2018
Cau 28: C6 tat ca bao nhiéu gid tri nguyén ctia tham s6 a thudc khoang (0;2018) dé ta

n n+1
lutn c6 im 9" +3 < 1 ?
\/ 5" 49 2187
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A. 2011 B. 2016 C. 2019 D. 2009

THPT Chuyén Nguyén Quang Diéu — Dong Thdp lan 5 niam hoc 2017 - 2018
Cau 29: Cho phuong trinh 4* —(m+1)2*"' +8=0. Biét phuong trinh ¢6 hai nghiém x,, x,
théa man (x, +1)(x, +1) =6. Khing dinh ding trong bén khing dinh duéi day 1a?
A. Khong c6 m B. 1<m<3 C.m>3 D. m<2

THPT Chuyén Luong Thé Vinh — Ha Noi lan 2 nim hoc 2017 - 2018
Cau 30 : Tim tap hop S tat ca c4c gid tri cua tham s6 m dé phuong trinh sau c6 dung ba
nghiém phan biét .
20 Jog, (x*—2x+3)= 4" Jog, (2[x—m|+2)

A. S={1;1;§} B. S={1;—1;§} C. S={—1;1;§} D. S={1;1;—§}
2 2 2 2 2 2 2 2

THPT Chu Vin Anh - Ha NoOi nam hoc 2017 - 2018
Cau 31 : C6 bao nhiéu s6 nguyén duong m trong doan [-2018;2018] sao cho bat phuong

erIOﬁ Elo X
trinh sau diung voi moi x €(1;100): (10x)™ 10 >10% o

A. 2018 B. 4026 C. 2013 D. 4036
Cau 32: Goi S 1a tap cdc gié tri clia tham s6 thuc m dé ham s6 y =x* +In(x+m+2) déng

bién trén tap xac dinh cua no6. Biét S = (—oo;a +/b ] .Tinh téng K=a+b la

A. K=-5 B. K=5 C.K=0 D. K=2

Cau 33 : Cho hai s6 thuc a, b (a >1,b> 1) . Phuong trinh a* +b* =b+ax c6 nhiéu nhat bao
nhiéu nghiém?

A. 0 B. 1 C.2 D. 3

Cau 34: Tap hop tat ca cac gia tri thuc ctia tham s6 m dé phuong trinh
27* -m.3>" +(m*-1)3*" —(m* -1) =0

C6 3 nghiém thuc phan biét 1a khoang (a;b). Tinh gid tri ctia biéu thtc S=a+b
A.2 B. 1+/3 C.2++2 D. 1+2+43

Cau 35: C6 bao nhiéu s6 nguyén m e [-2018;2018] dé phuong trinh |21 —8‘ T

dang 2 nghiém thuc phan biét?
A. 2013 B. 2012 C. 4024 D. 2014
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Cau 36: Cho bat phuong trinh log, 11+ (log1 (\/ x> +3ax+10 + él)jlog%1 (x2 +3ax + 12) >0.
7

Gi4 tri thuc cta tham s6 a dé bat phuong trinh trén c6 nghiém duy nhat thudc khoang nao
sau day?
A. (-1;0) B. (1,2) C. (0;1) D. (2;+x)

THPT Ham Rong - Thanh Hoa lan 1 nim hoc 2017 - 2018
HUONG DAN GIAI

Cau 1: Tim s6 céc gid tri nguyén cta tham s6 m dé phuong trinh
47 +4" =(m+1)(2* -2°*)+16-8m c6 nghiém trén [0;1] ?

A. 2 B. 5 C. 4 D. 3
THPT Lé Hong Phong — Nam Dinh lan 1 nim 2017-2018

Loi gidi
Bién d6i gia thiét ta co:
47447 =(m+1)(2 -2°7)+16-8m < 4(4 +4 ) =4(m+1)(2*-27)+16-8m

bt t=u(x)=2"-2",x€[0;1] = u'(x)=2*+27 >0 vx[0;1]. Suy ra u(0)<t<u(1) hay
te{O; %} :tz:4X+4’X—2.2X.2’X:4X+4’X=t2+2.Pth0ng trinh tré thanh :
4(t"+2)=4t(m+1)+16-8m
St?+2=t(m+1)+4-2m
o t’-t(m+1)+2m-2=0

eom(t-2)=t"-t-2
om(t-2)=(t-2)(t+1)

neelo ]

St=m-1

Dé phuong trinh da cho ¢6 nghiém trén [0;1] thi phuong trinh t=m -1 phai ¢6 nghiém

te[o; é} Suy ra m—le{o; é}, hay me[l; §}
2 2 2

Chony A.

g2l _ g2l | o175 < D017

Cau 2: Tim tt ca cac gid tri cia m dé hé sau co nghiém )
x* —(m+2)x+2m+3>0

A.m=>-3 B. m>-3 C.m=>-2 D. m<-2
THPT Chuyén Vinh Phiic - lan 2 nam hoc 2017 - 2018

Loi gidi
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biéu kién x> 1.
Xét 32T 32T 4 9(017x < 2017 > 32 3%~ 323 <2017 - 2017 x
< (9-9)3%7 <2017(1-x). D& thay x=1 la mot nghiem.
e Néu x>1 thi VT =(9-9)3*" >0, VP =2017(1-x)<0
Suy ra (9x —9)3m <2017 (1-x) vo nghiém.
e Néu-1<x<1 thi VT =(9-9)3"" <0, VP=2017(1-x)>0
Suy ra (9*-9)3%" £2017(1-x) c6 nghiém vei —-1<x<1.
Vay bpt 321 _32+%1 4 9017x <2017 ¢6 nghiém voi ~1<x<1.
Cach 1
Xét: f(x)=x"—(m+2)x+2m+3>0.Taco A=m’-4m -8, dé bpt c6 nghiém -1<x<1
thi:
e THI: ASO<:>—2\/§+2SmSZ\/§+2,bptcénghiém -1<x<1 (1)

12 a5 0| ™22 e ctab t1a (—o05%, L[y +0)
. : = , nghiém cta a (—o0;x, |U[x,;+0).
m<—2\/§+2 8 P ! 2
f(-1)<0 3m+6<0
Taco (-1;1)c(x;;%,) < (1)< Moy o m<
f(1)<0 m+2<0

Do d6 BPT c6 nghiém -1<x<1 khi m>-2
Két hgp diéu kién ta dugc m > 2J3+2 va 2<m<-2J3+2 (2)

T (1) va (2) suy ra hé da cho c6 nghiém khi m>-2.
Cdch 2. Bai toan trd thanh tim m dé bpt x> —(m+2)x+2m+3>0 c6 nghiém -1<x<1

B4t phuong trinh tuong duong

2
m(x—2)<x*-2x+3 @mzixzﬂ%:f(x) (*) (Do -1<x<1)
X_
. x> —4x+1 .. .
Tacof(x):—z.Xetf(x):0<:>x:2—\/§e[—1;1]

(x-2)

Dé b4t phuong trinh (*) ¢6 nghiém thi m >minf(x). Lap bang bién thién cua ham s6
xe[-1;1]

f(x) trén [-1;1] tacé m>f(1)=f(-1)=-2.Vay m>-2.
Chony C.
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Cau 3: C6 bao nhiéu sd nguyén duong a dé phuong trinh sau c6 nghiém duy nhat?

2 oz
(3a2+12a+15)10g27(2x—x2)+(%a2—3a+1jlogm[1—%j:210g9(2x—x2)+10gn(2 X J

2

A. 2 B. 0 C.Vosd D. 1
THPT C6 Loa — Ha Néi lan 1 nidm 2017 - 2018

Loi gidi
Piéu kién 0<x <+/2.

Bién d6i phuong trinh ban ddu tuong duong

2 2 2 2-x ) 2-x?
(a +4a+5)10g3(2x—x )+(9a —6a+2)log11 — =10g3(2x—x )Jrlog11 >

& (a2 +4a+4)10g3 <2><—x2)+(9a2 —6a+1)10g11 (2_7%] =0

2-x2

& (a+2) log,(2x-x*)+(3a-1)"log,, (T} =0 @(

3a—1) log3(2x—x2) .
a+2j Cloe 2 ")
gll 2_X2

Ma vé tréi cta (*) luén duong voi moi a nguyén duong,.

Vi 0<x<+2 nén 2—x2<2:2 2 - >1:>logn(2 2 2j>0
—X

Do d6 tir (*) suy ra log, (2x—x*)>0 < 2x—x* > 1< x* —2x+1<0 = khong ton tai x.
Vay khong c6 gid tri cia tham s6 a thda man yéu cau dé bai

hon y B.

Cau 4: Goi S 1a tap hop tat ca cac gia tri cia m sao cho 10meZ va phuong trinh
2log,. - (2x2 —5x +4) =log — (x2 +2x —6) c6 nghiém duy nhat. Tim s phan tr cua S.
A. 15. B. 14. C. 13. D. 16.
THTT s6 3 - 486 thing 12 nam 2017

Loi gidi

Ta c6: 2x* —5x+4 >0 v6i moi x nén phuong trinh ban dau tuong duong véi

mx—-5>0
mx—-5#1 mx > 5
) & imx#6
2x°=5x+4>0
2 2 x=2
2x° =bx+4=x"+2x—-6
x=5

Phuong trinh ¢6 nghiém duy nhét tuong duong voi ta nhan nghiém x =2 valoai x=5
hodc nhan nghiém x=5 valoai x=2.
e Truong hop 1: Nhan nghiém x =2 valoai x=5.
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biéu nay tuong duong voi

2m >5
2Zm#6 <
5m <5
{5m=6

m>—
2

m=3 (voli).
m<1
6

m=—

5

e Truong hop 2: Nhan nghiém x =5 valoai x=2.

biéu nay tuong duong voi

10m =30

m=12

5m >5
Sm#6 <
2m <5
{2m:6

m>1 m =3
5
6 l<m<=
mig = 2.
6
m<§ mig
<3 i
m=23

Suy ra: {10<10m£25. Vi 10m € Z nén 10m e {11;13;14...;25} U {30} .

Trong tap hop nay c¢6 15 phan t nén tap hop S ciing c6 15 phan ta.

o 11 13 14 25 30
Chay: mes—;—,—..,— U .
10°10°10 "10

Chon y A.

10

Cau 5: Cho tham s6 thuc a. Biét phuong trinh e* —e™ =2cosax ¢6 5 nghiém thuc phan

biét. Hoi phuong trinh e* +e™™ =2cosax+4 c6 bao nhiéu nghiém thyc phan biét.

A.5 B.

6

C. 10 D. 11

THPT Chuyén Thdi Binh - Lan 3 nim hoc 2017 - 2018

Loi gidi

Ta thay rang phuong trinh e* —e™ =2cosax cé dang 5 nghiém

X

X

Suy ra phuong trinh e? —e 2 = 2cosa§ c6 dung 5 nghiém (*)

e*+e ™ =2cosax+4 < e +e* —2=2(cosax+1)

< x\2 eE—e7=2cosa—X(1)
@[ez—ezj =4cos’ = & .
e2—e? :—2cos7(2)
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N

e Phuong trinh (1) va phuong trinh (2) néu c6 nghiém chung x, thi cos% =0 va

X % =0
e2=e2 =" -voly. Vay (1),(2) c6 nghiém khac nhau.
cos0=0

e Phuong trinh (1) c6 5 nghiém ( theo (*)).
Néu x, la 1 nghiém cta (1) thi x,#0 va e2 —e 2 = 2cosa—>2(0 —e? —e? = —2cosa(—%j
Khi d6 —x, 1a 1 nghiém cua (2) .
Vay phuong trinh (2) c6 5 nghiém phén biét ( va khac 5 nghiém cta phuong trinh (1) ).
Phuong trinh da cho c6 ding 10 nghiém.
Chony C.

Cau 6: Cho bat phuong trinh m.3*" +(3m + 2).(4 —\/7))( +(4 + \/7))( >0, v6i m la tham sé.
Tim t4t ca cac gid tri cia tham s6 m dé bat phuong trinh da cho nghiém dang véi moi
X € (—oo ; 0] .

2_2J§ B. m>2+2\/g C.m>
3 3 3

THPT Hau Loc 2 = Thanh Hoa nam 2017 - 2018

A.m> D. m>

2-243 2-243
3

Loi gidi

Bat phuong trinh tuong duong;:

m.3*"! +(3m+2).(4—\/7)x +(4+\/7)X >0 @[42\/;)* +(3m+2)[#}x +3m>0

bat t:[4+3ﬁ] ,do x<0nén 0<t<1

Ta can tim tham s6 m sao cho t* +3mt+3m+2 >0, dang véi moi 0<t<1
-t -2 —t*-2 t*+2

< m >max . Ta tim GTLN ctia ham s6 f(t)=-
3t+3 (01 3t+3 3t+2

1 2 4+2t-2 t=-1-3
ER T S ) DN
3 (t+1) t=-1+3

) -2 2-23
Lap bang bién thién ta duoc ma =f(-1++43) =
1P banls ! T Bt13 (-1+43) 3

TacoOm > trén 0<t<1

Taco f'(t)=-

Chony A.
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Cau 7: Phuong trinh 2**¥™ % 4 (x* —6x* +9x+m)2** =2*" +1 c6 3 nghiém phan biét
khi va chi khi m e (a;b) dit T = b* —a? thi:
A. T=36 B. T =48 C. T=64 D.T=72

THPT Tran Nhin Tong - Qudng Ninh lan 1 nam hoc 2017 - 2018

Loi gidi
Bién déi gia thiét tuong duong
22 (30 —6x” +9x+m )22 =24 +1
& 20 4 (x=2) +8+m—3x =2% 4+ 2%
&2 e m _3x =22+ (2-x)’(1)
Xét ham s6 f(t)=2"+t’ trén R co6 f'(t)=2"In2+3t>>0,Vte R nén ham s6 lién tuc va
déng bién trén R . Do d6 tir (1) suy ra m—3x=(2-x)’ & m=8-9x+6x> -x’

Xétham s6 f(x)=—x>+6x>—9x+8 trén R . co f'(x)=-3x*+12x-9; f'(x)=0 c{ B

X =
Lap bang bién thién ta thady phuong trinh c6 3 nghiém phan biét khi 4 <m <8.
Suyraa=4; b=8 — T=b*-a>=48.

Chon y B.

Cau 8: SO0 cac gia tri nguyén nhd hon 2018 cta tham s6 m dé phuong trinh
log, (2018x +m) =log, (1009x) c6 nghiém 1a?

A. 2020 B. 2017 C. 2019 D. 2018

Sé Gido duc va Dao tao Ha Noi lan 1 niam hoc 2017 - 2018

Loi gidi

2018x+m=6' . . .

bit log, (2018x+m) =log, (1009x) =t = =24'+m=6'<om=-2.4"+6".
1009x = 4"

bat f(t)=-2.4'+6".Taco: f'(t)=6'In6-2.4"In4.

t
Xét f'(t)=0= (Ej _2Ind_ log, 16 < t=log (log, 16).
2 In6 2

Lap bang bién thién ta thdy rang phuong trinh f(t)=m c6 nghiém khi va chi khi

m <2018 —2<m <2017
m > f| log, (log, 16) | ~~2,01. Ma nén ta co:

> me meZ
Vay c6 2020 gia tri m thoa man yéu cau bai toan.
Chony A.
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Cau 9: Cho a, x la cac sO thuc duong, a=1 thoa man log, x zlog(a"). Tim gi4 tri l6n

nhat caa a.

e In10 loge
A1 B. log(2°-1) C ool D, 10@
Phé thong ning khiéu — Dai hoc Quéc Gia TP. HCM lan 1 nim 2017 - 2018
Loi gidi
Ta co: log, x= log(ax) < log, x=xloga < logx _ xloga < logx _ (loga)’
loga X

Gia tri cua a 16n nhat khi va chi khi loga 16n nhat.

Xét ham s6 f(x):logx voi x>0.Taco f'(x)= 12—1nx
X x"In10

;f(x)=0ex=e

loge

Lap bang bién thién ta d& dang suy ra (log a) 16n nhat 1a bang
e

loge
Khi d6 (loga)’ = 28° / © Lact0l

Chon y D.

Cau 10: C6 bao nhiéu gia tri nguyén duong ctia tham s6 m dé phuong trinh

(\/sz +mx+1
log,

> ]Jr V2x%2 +mx+1=x+2 ¢6 hai nghiém thuyc phan biét?
X+

A.3 B. 4 C.2 D.1

S6 Gido duc va Pao tao Phii Tho lan 1 ndam hoc 2017 - 2018

Loi gidi
x+2>0

2

Diéu kién:
2x“+mx+1>0

Phuong trinh ban dau tuong duong:

’ 2
logz[ 2x +m><+1]+\/2x2+mx+l =x+2

X+2

& 10g, V2x2 +mx+1+2x% + mx+1 =log, (x+2)+x+2 <:>f(\/2x2+mx+1):f(x+2) (1)

Xétham s6 f(t)=log, t+t voi te(0;+x) c6 f'(t)= +1>0, Vte(0;+»)

tln2
= f(t) dong bién trén (0;+wo) nén (1) ©m2x+2
L x>2 X>-2
Tudo {2x2+mx+1:(x+2)2Q{x2+(m—4)x—3=0(2)

Dé ¢6 hai nghiém thyc phan biét thi (2) c6 hai nghiém phan biét x,, x, 16n hon -2
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A:(m—4)2+12>0 meR meR
S (% +2)+(x,+2)>0 & x; +X, +4>0 S4-m+4>0
(x;+2)(x,+2)>0 XX, +2(X, +%,)+4>0  |-3+2(4-m)+4>0
m<38
o 9om<—mameN =me{l;2;3;4}.
m<— 2
2
Chon y B.
Cau 11: C6 bao nhiéu gia tri cia m dé gia tri nhé nhat ctia ham s6 f(x ‘e —4e* +m

trén doan [0;In4] bing 6 ?
A.3 B. 4 C.2 D.1
THPT Chuyén Ngoai ngit - Ha Noi lan 1 ndm hoc 2017 - 2018

Loi gidi
Xét xe[0;In4]. Pt t=e* = te[1;4]. D4t g(t)=t*—4t+m voi te[1;4]
Pao ham: g'(t)=2t—4.Xét g'(t)=0=2t-4=0t=2
Tacé: g(1)=m=3; g(2)=m—4; g(4)=
Gia tri nho nhat cta f(x ‘e —4e* +m‘ trén [0;In4] sé thuoc A :{

}

m=10:>A={7;6;10}
e Xétlm-4=6<

m=—2:>A={5;6;2}
Ta thdy m =10 théa man yéu ciu bai toan la minf(x)=6
m=9=A={5;6;9}

khong théa man
m:—3:>A:{7;6;3}( & )

o Xét |m—3|:6<:>|:

m=6:>A={2;3;6}
e Xét|m|=6<

m=—6:A={10;9;6}
Ta thdy m =—6 thda man yéu c4u bai toan la minf(x)=6
Vay c6 hai gid tri cdia m thoa mén yéu cau bai toan.
Chon y D.

Cau 12: C6 bao nhiéu gia tri nguyén thudc khoang (-9;9) ctia tham s6 m dé bat phuong
trinh 3logx < 2log (m x—x* —(1-x)v1- x) c6 nghiém thuc?

A. 6 B. 7 C. 10 D. 11

So Gido duc va Pao tao Quang Nam nam hoc 2017 - 2018

Loi gidi
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0<x<1 0<x<1 O0<x<1
& < 1-
myx—x* —(1-x)v1-x>0 mx/§—(1—x)>0 m>( X)>0

Bat phuong trinh da cho tuong duong;:
2 2
10gx3slog(m x—x° —(1—x)\/1—x) <:>x3£(m x—x* —(1-x) 1—x)

xx+(1—x)«/§= X Jr1—)(
Jx—x2 J1-x Wx

Ap dungbé’t d:fmg thttc AM -GM ta co : (%+ 1—XJ+(1_—X+\/;j22\/;+2\/1—x
-X

Jx
Vi vay mZx/;+\/1—x.

Khéo sat ham s6 f(x) = Ix ++/1-x trén (0;1) ta dugc f(x)> J2 ~1,414 .

Piéu kién {

& X xS(m x—x2—(1—x)\/1—x) < m>

Vay m c6 thé nhan dugc cac gia tri 2,3,4,5,6,7,8 .
Chon y B.

Cau 13: Tim tap hop tat ca cac gia tri thuc cta tham s6 m dé phuong trinh sau c6 nghiém

e™ 4™ =2(x+m)(1+xm)

A. O;lan B. —oo;lln2 C. (0;1j D. 111r12;+oo
2 2 e 2

Sé Gido duc va Dao tao Bdc Ninh lan 2 nim hoc 2017 - 2018

Loi gidi
1<t<2
2 —1=2x4J1-%x>

Xétham f(u)=u’+u = f'(u)=3u’+1. Ham s6 lu6n dong bién.

Pit t=x++v1-x2 :>{ .Khi d6: ™ +e™ :t(t2+1) e re™ =t +t.

. 1
= e’ +e™ =t’ +t < e™ =t. Phuong trinh c6 nghiém: e™ Sﬁ@méalrﬂ

Chon y B.

Cau 14: Cho phuong trinh log, (x —x* -1 ).log2017 (x X - 1) =log, (x +x* -1 ) :
C6 bao nhiéu gia tri nguyén thuoc khodng (1;2018) cua tham s6 a sao cho phuong trinh
da cho c6 nghiém 16n hon 3

A.20 B. 19 C.18 D.17

Loi gidi
Nhan thay v6i x >3 thi Vx> -1 <+/x> =x = x—/x*~1>0 va x++/x>—1>0

Bién d6i phuong trinh tuong duong :

log, (x—x/xZ_—l).log2017 (x—\/xz_—l):loga (x+\/x2_—1)
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< log, (x+\/x2_—1).log20]7 (x+\/x2_—1):10ga2.log2 (x+\/x2_—1)
<:>log2017(x+\/x2_—1):10ga2 (1) (vi logz(x+\/x2_—1)>0,‘v’x>3)

Xét ham s6 f(x)=10g.,, (x+ VX —1) trén khoang (3;+).

Ta c6 f'(x f'(x)>0, vx>3.

1
= =
) Jx?=1.I1n2017

Lap bang bién thién ta thdy phuong trinh (1) c6 nghiém lén hon 3 < log, a>f(3)
< log, a>1og,,, (3+ 2\/5) < log,a<log, , 52017(a>1) <a< 28202 19,9,
Lai do a nguyén thuoc khoang (1;2018) nén a e{2;3;...;19}

Vay c6 18 gia tri nguyén ctia tham s6 a thoa man yéu cau dé bai
Chony C.

Cau 15: Gia st ton tai s6 thuc a sao cho phuong trinh e* +e™ =2cosax+4 c6 10 nghiém

thuc phan biét. S6 nghiém phén biét cia phuong trinh e* —e™ =2cosax la:

A.5 B. 20 C.10 D. 4

Loi gidi
Day la mot ciu tuong ty v6i cidu trong dé thi thir Chuyén Thai Binh lan 3.
Phuong trinh diu tuong duong

X X

2
e*+e ¥ =2cosax+4 <:>(e2 —e 2) =2cosax+2

X X

X x \2 2 eE—e_E :2COSa—X (1)
> 5 ax 2
&le?—e 2 =(2c057j =

X X

e?—e 2 =—2cos = (2)
2
Nhén thdy x =0 khong la nghiém cua phuong trinh da cho.
Néu x =x, 1a nghiém cta (1) thi x =—x, la nghiém cta (2).
Do d6 s6 nghiém ctia (1) va (2) bdng nhau va déng thoi khac nhau doi mot. Suy ra
phuong trinh (1) c6 dang 5 nghiém X,; X,; X;; X,; X;.

- o o eaes X1 Xy Xy X, X
Vay phuong trinh e* —e™ =2cosax c6 dang 5 nghiém phan biét la ?1, =2, 3,80

Chony A.

Cau 16: C6 bao nhiéu s6 nguyén m dé phuong trinh sau c6 nghiém thuc?

ln(m+25inx+ln(m+3sinx))=sinx

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

Loi gidi
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o m+2sinx+In(m+3sinx) >0
biéu kién:
m+3sinx >0

Phuong trinh da cho tuong duong;:

sinx

m+2sinx+In(m+3sinx)=e

sinx

< m+3sinx+In(m+3sinx) = +sinx

& Mn(m3siny) +In(m+3sinx)=e"" +sinx, (1)
Xétham so f(t)=e'+t, teR. Taco f'(t)=e'+1>0, Vte R. Nén ham s6 f(t) dong bién
trén R . Vay (1)< f[In(m+3sinx) |=f(sin x) < In(m+3sinx) = sinx.
D4t a=sinx, ae[-1;1]. Phuong trinh trd thanh: In(m+3a)=a < m=e"-3a.
Xét g(a)=e"-3a, ac[-1;1], g'(a)=e"-3<0, Vae[-1;1].
Vay dé phuong trinh c6 nghiém thuc thi g(1)<m<g(-1)<e-3<m< LY

e

Vay c6 4 gid tri nguyén ctua tham s6 m 1a:0;1;2;3.
Chon y B.

Cau 17: Cho n la s6 tu nhién thoa man phuong trinh 3* -3 =2cosnx c6 2018 nghiém.

Tim s6 nghiém ctia phuong trinh 9 +9™ =4 +2cos2nx .
A. 4036 B. 2018 C. 4035 D. 2019

THPT Qudng Xuwong 1 - Thanh Hoa nam hoc 2017 - 2018

Loi gidi

Bién doi gia thiét tuong duong;:

9" +97" =4+2cos2nx < 9" +97 -2.3"37 =2+2cos2nx

o33 saeo | 0 RO X<1(>2)

Khi d6 néu (1) va (2) c¢6 nghiém chung thi 3*-3*=3"-3" <3"=3" < x=0
Thay x=0 vao (1) ta dugc 3°-3"=2cos0 < 0=2, tac la (1) va (2) khong c6 nghiém
chung. M4t khéc ta thady néu x, la nghiém cta (1) thi —x, sé& la nghiém cua (2). Ma (1)
c6 2018 nghiém nén (2) ciing c6 2018 nghiém. Vay phuong trinh da cho c6 4036
nghiém.
Chon y A.

Cau 18: Goi S la tap hop tat ca cac gia tri thuc cta tham s6 m dé phuong trinh

m.3¥ X2 132 Z9 3105 L m 6 ba nghiém thuc phan biét. Tim s6 phan tircta S.
A.3 B. VO s6 C.1 D. 2
THPT Tran Hung Dao - TP. HCM ndm hoc 2017 - 2018
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Loi gidi
Bién d6i gia thiét ta duoc:

M3 43 2930 pm e m (370 21) -3 (3772 _1) =0

X2 -7 x+ x=3
<:>(3X27X+12—1)(m—32”2)—0<:>[3 U

2x—x2 _
m=37" =0 2x—x* ~log, m=0(*)

Phuong trinh da cho c6 ba nghiém thuc phéan biét, ta c6 cac truong hop sau:
e Truong hop 1: (*) c6 mot nghiém x =3 va nghiém con lai khac 3 va 4

Thay x=3 vao (*) ta duoc 10g3m:—3<:>m:2_17

Khi d6 (*) trd thanh —x*+2x+3=0< {X - 3 (Thoa yéu cau)
X

e Truong hop 2: (*) c6 mot nghiém x =4 va nghiém con lai khac 3 va 4

Thay x =4 vao (*) ta duoc log,m=-8<m=3"

=4 .
Khi d6 (*) tro thanh —x* +2x+8=0< {X ) (Thoa yéu ciu)
=

A'=1-log,m=0
e Truong hop 3: (*) c6 nghiém kép khac 3 va 4 < <log, m=-3 < m=3
log, m # -8
Vay c6 3 gié tri m thoa yéu cau dé bai.
Chon y A.

Cau 19: C6 bao nhiéu gid tri nguyén cta tham s6 m dé ton tai cdp s6 (x;y) théa man
e _ e =x 1y -1, dong thoi théa man log; (2x+y—1)—(m+4)log, x+m*+4=0.
A.3 B. 4 C.5 D. 6

So Gido duc va dao tgo Ba Rja Viing Tau de 1 nam 2017 - 2018

Loi gidi
Bién ddi gia thiét ta cé €™ —e™* =x+y-1 < ™" +(2x+y+1) =" +(3x+2y).
Xéthamso f(t)=e'+t trén R.Taco f'(t)=e'+1>0 nén ham s6 dong bién trén R .
Do d6 phuong trinh ¢6 dang f(2x+y+1)=f(3x+2y) < 2x+y+1=3x+2y < y=1-x.
Thé vao phuong trinh con lai ta duge log; x—(m+4)log, x +m?* +4=0.
bit t=1log, x, phuong trinh ¢6 dang t* —(m+4)t+m?+4=0.

Dé phuong trinh ¢6 nghiém thi A>0 < -3m’+8m>0 < 0<m< g .

Do d6 c6 3 s6 nguyén m thda man.
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Chon y A.

Cau 20: Biét (a;b) la khoang chua tat ca cac gid tri cia tham s6 thuc m dé phuong trinh

(7 - 3\/§)X + m(7 + 3\/5))( =27 ¢ dang bon nghiém thuc phéan biét. Tinh M =a+b.

A M=1 B. M=-L e M=~ D.M=2
8 16 16 5

THPT Hong Linh - Ha Tinh lan 1 ndm hoc 2017 - 2018

Loi gidi
Bién déi gia thiét ta co:

o i 235 f 3]

2 2

1
2

vi (7—3%}{(%3\6

5 ) j =1nén dat t=(7_§\/gJ , 0<t<1 phuong trinh tré thanh

t+?:% S22 —t+2m =0 <:>2m=—2t2+t(*

Xét ham s6 f(t)=-2t"+t, 0<t<1 =f'(t)=—4t+1, f'(t)=0< t=—". V& bang bién thién

)
1
4
ta thay rang dé phuong trinh da cho cé ding bon nghiém thuc phan biét thi phuong trinh
(*) phai c6 hai nghiém phan biét thoa man 0<t<1.
s 2 1 1 1 1

T doétadugc 0<2m<— < 0<m<—=>M=0+— =—

8 16 16 16

Chon y B.

Cau 21: C6 bao nhiéu gia tri nguyén ctia tham s6 m nhé hon 10 dé phuong trinh
Vm++/m+e* =e* cé nghiém thuc?
A.9 B. 8 C. 10 D. 7

S6 Gido duc va dio tao Bic Giang ndam hoc 2017 - 2018

Loi gidi
N m+eX20 m+t:e2x
Piéu kién: .Dit t=vym+e* (t>0) tasuyra: 4 )
m++Vm+e* >0 t"=m+e
e —t=0 (1)

e -t =t—¢" @(ex—t)(ex+t+1)=0<:{
e +t+1=0(2)

Phuong trinh (2) vo nghiém vi e* +t+1>0

Phuong trinh (1) tuong duong voi e* =t < e* =ym+e* & m=e”—e*(3)
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Phuong trinh ym ++vm+e* =e* (*) c¢6 nghiém thyc khi phuong trinh (3) c6 nghiém thuec.
Xét ham s6 f(x)=e® —e* voi xeR, ta c6: f'(x)=2e"-e* =0 & :%Q x=-In2. Lap
bang bién thién cua ham s6 f(x)=e —e* ta suy ra phuong trinh (3) c6 nghiém khi

m:2=-——.
4

Két hop v6i gia thiét m 1a s6 nguyén nho hon 10 ta suy ra me{0,1,2,3,4,5,6,7,8,9} .
Vay c6 10 gié tri thoa man.
Chony C.

Cau 22: Cho ham s8 f(x) = (a2 1 1)1r12017 (x +41+x3 )+ bxsin®® x+2 véi a,b 1a cac sé thuc.
Biét rang f(71°g5) =6.Tinh f(—51°‘°°'7 )
A. £(-5°%)=2 B. f(-5"")=4 C. f(-5"")=-2 D. f(-5"")=6

Sé Gido duc va dio tao Bic Giang ndam hoc 2017 - 2018

Lovi gidi
bit g(x)= (a2 + l)ln2017 (x +41+x2 )+ bxsin®"® x ¢6 tap xac dinh R 1a tap d6i xtng.

Tac6 v6imoi xR, g(-x) = (a* +1)In™" (-x+/1+x* | ~bxsin™"* ()
TSR PN
=—(a”+1)In™” (x+ 15" |~bxsin™ (x) == (x)
Suy ra g(x) laham s6 18, mat khéc 7'°*° =5'%" nén g(-5") =g (5" )= -g(7"*°)
Theo gia thiét ta c6 £(7'°) =g (7' )+2 = g(7"*°) = 4.
Do d6 f(-5"¢")=g(-5"")+2=—g(7*")+2=—4+2=-2
Chon y C.

Cau 23: Cho bat phuong trinh m.3*" +(3m+2)(4—\/7)x +(4+\/7)X >0, v6i m 1a tham

s6. Tim t4t c4 cac gia tri ctia tham s6 m dé bat phuong trinh da cho nghiém dang v6i moi
x & (—;0)

2+2\/§ B. m>2_2\/5 C.m>
3 3 3

Chuyén Déng bang song Hong lan 1 niam hoc 2017 - 2018

A.m> D. m>

2-243 2-243
3

Loi gidi

Bién déi gia thiét tuong duong
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M3 +(3m+2)(4-7) +(4447) >0 = 3m+(3m+2).(4_3ﬁJx +[4+3‘/7JX >0

bat t=[4+3\/7J .Khi x<0thi 0<t<1.BPT tré thanh:

3m+2 —t2-2

3m+ +t>0, Vte(0;1) < 3m >

, Vte(0;1
t+1 E( )

—t?-2
t+1

2
, vte(0;1) :f’(t):%zi”:m:t:x/g—l

Xéthamso f(t)=

Vé bang bién thién ta thay rang dé dé bat phuong trinh da cho nghiém dding véi moi

2-23

x € (~;0) thi 3m>2-2V3 & m> .

Chon y B.

Cau 24: Tim t4t ca cac gia trj thuc ctia tham s6 m dé phuong trinh In(m+In(m+x))=x
c6 nhiéu nghiém nhat.
A.m=>0 B. m>1 C. m<e D. m=>-1

THPT Chuyén Vinh Phiic lan 4 - nim hoc 2017 - 2018

Loi gidi

Piéu kién x>e™ -m
Dit In(m+x)=y ta dugc e’ —m =x. Thay vao (1) ta dugc In(m+y)=x <e*-m=y
Ta co hé {ex_mzy:ex—ey:y—x:>ex+x:ey+y

e’ —m=x
Do ham s6 f(t)=e'+t dong bién trén R nénsuyra x=y = x=In(x+m) <e*—x=m
Xéthamso g(x)=e*-x; g'(x)=e*-1; g'(x)=0=x=0.
Vé bang bién thién cho ham g(x) ta suy ra phuong trinh c6 nhiéu nhat 1a hai nghiém khi
va chi khi m>1.

Chon y B.

mcosxX—sinx e2(l—sinx

Cau 25: Cho phuong trinh e ) =2—sinx-mcosx v6i m 1a tham s6 thuc.
Goi S la tap tat ca cac gia tri cia m dé phuong trinh c6 nghiém. Khi d6 S c6 dang
(—0;a]U[b;+00). Tinh T =10a+20b.

A. T=10V3 B. T=0 C.T=1 D. T=310

THPT Kim Lién — Ha Noi lan 2 ndm hoc 2017 - 2018

Loi gidi
Bién d6i phuong trinh dau tuong duong

—si 2(1-sinx
mcosxX—sinx —e ( )

=2 —sinX—mcos X
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mcosx—sinx

Se +mcosx—sinx = e 4 2(1-sinx)
Xéthamso f(t)=e'+t (teR), f'(t)=e'+1>0 = f(t) dong bién trén R

. 2(1—si .
=e +mcosx—sinx =e! Slnx)+2(1—smx)

< mceosx—sinx=2(1-sinx) < mcosx+sinx =2
Phuong trinh c6 nghiém khi m’+1>4<m?>3=5= (—oo;—\/gJu[\/gﬁoo)

Vay T =10a+20b =103
Chony A.

3x* +3x+m+1

Cau 26: C6 bao nhiéu s6 nguyén m dé phuong trinh log, =x’-5x+2-m

2x% —x+1
C6 hai nghiém phan biét 1én hon 1.
A.3 B. Vo s6 C.2 D. 4

THPT Chuyén Luong Thé Vinh - Pong Nai lan 2 nam hoc 2017 - 2018

Loi gidi
DPiéu kién: 3x*+3x+m+1>0.
Bién déi gia thiét tuong duong
2 2
< log, 3 +23x+m+1 -1=x*-5x+1-m < log, 3x +23X+m+1:x2—5x+1—m
2x"—x+1 4x" —2x+2

& log, (3x* +3x+m+1)-log, (4x* —2x+2) = (4x* —2x+2) - (3x* +3x+m +1)
& log, (3x* +3x+m+1)+(3x* +3x+m+1) =log, (4x* —2x+2)+(4x* —2x+2) (1)

Xét ham s0: f(t)=t+log,t trén (0;+%), taco f'(t)=1+ >0, Vte(0;+0).

t.In

Do d6 ham s6 f(t) dong bién trén (0;+x).

Khi d6 phuong trinh (1) < f(4x” —2x+2) =f(3x* +3x+m +1)
©4x* -2x+2=3x"+3x+m+1 & x> -5x=m-1 (2)

biéu nay dung v6i moi xe R .

Xétham sd: g(x)=x>-5x trén R, tac6 g'(x)=2x-5=0< x=

N | O

Vé bang bién thién ta thdy rang phuong trinh (2) c6 hai nghiém phan biét 16n hon 1 khi
s g 25 21 .
va chi khi —Z<m—1<—4 @—Z<m<—3. Do meZ nén m e {-5;—4}.

Chony C.
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Cau 27: Cho phuong trinh log, (x - \/><2_—1).10g5 (x - \/xz_—l) =log,. (x + \/xz_—l) Co bao
nhiéu gi tri nguyén duong khac 1 cia m sao cho phuong trinh da cho c6 nghiém x 16n
hon 27?
A. Vo so B. 3 C.2 D. 1
THPT Chuyeén Pai hoc Vinh - Nghé An lan 2 nam hoc 2017 - 2018

Loi gidi

Piéu kién xac dinh: x>Vx*-1 < x>1

X
1 X
[.2 2 4 ~
Déttzlogz(x—\/xz—l) =t = -1 1 _ Vx*—-1-x 1 0

x—yx*—1In2 1r12(><—\/x2 —1)\/x2 -1 ) Jx2-11n2
Mait khéc ta c6 x> 2 :>t<log2(2—«/§)
Phuong trinh tré thanh
tlog 2" = 10gm% < tlog;2=-log, 2 <log,m= —%
Dé cho phuong trinh da cho c6 nghiém x 16n hon 2 thi ta can c6

1

log, (2—\/5)

<b

log, m < —

1
log, (2—«/5) =m

DomeN vaim=#1nén m=2

Chon y D.

Cau 28: C6 tat ca bao nhiéu gia tri nguyén cta tham s6 a thudc khoang (0;2018) dé ta
n n+1

ludn c6 lim o 1,

5" 4 onta T 0187
A. 2011 B. 2016 C. 2019 D. 2009

THPT Chuyén Nguyén Quang Diéu - Dong Thdp lan 5 niam hoc 2017 - 2018

Loi gidi
n n+1

W>O,Vn.Tf1 dé suy ra

n

Tu gia thiét ta ludén c6

1n

143>
ot [ orgat | +3(3) 1 1
llm —_— = hm—_ im———< = =

5n+9n+a - 5n+9n+a - (5)11 . 9a 3a :
— 1 +9
9
n n+1
Theo dé bai ta c6 lim >3 1 @lﬁ sax7.

5% +9™M 2187 30 2187
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Do a la s6 nguyén thudc khoang (0;2018)nén c6 ae {7;8;9;...;2017} nén ta cé tat ca 2011
gidtricua a.
Chony A.

Cau 29: Cho phuong trinh 4* —(m+1)2*" +8 =0. Biét phuong trinh c6 hai nghiém x,, x,
théa man (x, +1)(x, +1)=6. Khéng dinh dtng trong bén khang dinh duéi day la?
A. Khong c6 m B. 1<m<3 C.m>3 D. m<2

THPT Chuyén Luong Thé Vinh — Ha Noi lan 2 nim hoc 2017 - 2018

Loi gidi
b4t t=2% (t>0) thi phuong trinh da cho tré thanh t* -2(m+1)t+8=0 (1).

Diéu kién dé phuong trinh c6 hai nghiém x,, x, la phuong trinh (1) c6 hai nghiém duong

m>_1+2ﬁc>m>—1+2ﬁ.
P>0 8>0 m > —1

Khidé t, =m+1+vym*+2m-7 =2, t, =m+1-vm’+2m -7 =2*
Taco t.t, =2""2 =8 = x,+x, =3, (x; +1)(x,+1)=6 & x;x, =2

< log, (m+1+\/m2+2m—7).10g2(m+1—\/m2+2m—7)=2

8
< log (m+1+\/m2+2m—7)10g =2
’ "m+1+vVm?+2m-7

< log, (m+1+M)[3—log2(m+1+mn=2 (2)

A>0 m”>+2m-7>0 m<-1-22
phanbiét t,, t, ©<5>0 <{2(m+1)>0 <

=1
Pat u=log, (m-+1+Vm’ +2m~7 thi (2) tré thanh 3u-u’~2=0 @{u

u=
e Néuu=1=>m+1+Vym’+2m-7 =2 < vVm’+2m-7 =1-m thi phuong trinh vo
nghiém do m>-1+2+2
e Néuu=2=>m+l+Vm’+2m-7=4 < ym’+2m-7 =3-m < m=2 (nhan).
Vay m =2 thda man yéu cau cta bai toan
Chon y B.

Cau 30 : Tim tap hgp S tat ca cac gia tri ctia tham s6 m dé phuong trinh sau c6 dtng ba
nghiém phan biét .
20 log, (x* ~2x+3) =4*"log, (2|x ~m|+2)

A. S={1;1;§} B. S={1;—1;§} C. S={—1;1;§} D. S={1;1;—§}
2 2 2 2 2 2 2 2

THPT Chu Vin Anh — Ha Noi nam hoc 2017 - 2018

Loi gidi
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Xéthams6 f(t)=2"log, (t+2), f'(t)=2"In2.1og, (t+2)+2t.m>0, vt>0.

= f(t) dong bién trén [0;+x).
Bién déi gia thiét tuong duong
20 log, (x* ~2x+3)=4""log, (2|x~m|+2)
&2V log, ((x~1)" +2) =2* ".log, (2[x~m|+2)
& | (x=1) |=f[2lx-m[] & (x=1)" =2|x—m| (1)
Khi x>m, (1) & x*-4x+1+2m=0 (2)
Khi x<m, (1) & x*=2m-1 (3)
e Truong hop 1: (2) c6 nghiém kep xo, (3) c6 hai nghiém phan biét khac x, .
Khi d6 m = % thi (2) c6 nghiém x =2 > 3 (3) ¢6 hai nghiém phén biét x=+y2 <> >
e Truong hop 2: (3) c6 nghiém kep Xo, (2) c6 hai nghiém phan biét khéc x,.
Khi d6 ng thi (3) c6 nghiém x:0<%, (2) c6 hai nghiém x=Zi\/§25.

e Truong hop 3: (2) va (3) c6 chung mot nghiém x,
Khi d6 x,=m = m=1, thtlai m =1 thoa yéu cau bai toan. Vay S = {%1%}
Chon y B.

Cau 31 : C6 bao nhiéu s6 nguyén duong m trong doan [-2018;2018] sao cho b4t phuong

m+ logx

trinh sau diung v6i moi x €(1;100): (10x)™ 10 > 1010 8.
A. 2018 B. 4026 C. 2013 D. 4036
Loi gidi

Bién doi gia thiét tuong duong
(m+%j(logx+1) > 1—010gx < (logx+10m)(logx+1)—11logx >0
< 10m (logx+1)+log?x-10logx >0.
Do x&(1;100)= logxe(0;2). Do do6 ta c6
10log x —log’ x

10m (logx+1)+log” x—10log x > 0 < 10m >

logx+1
o 10t—t*
bit t=logx, te(0;2), xét ham s6 f(t)= 1
Ta c6: £/(t)= % >0 Wte(0;2). Do d6 £(0)<f(t)<f(2) e 0<f(t)< 2
t+
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dung voi moi x €(1;100) thi 10m > % =>m> %

DE 10m > 101log x —log? x

logx+1
Do dé me {%;2018} hay c6 2018 s6 théa man.

Chon y A.

Cau 32: Goi S 1a tap cac gia tri ctia tham s6 thyc m dé ham s6 y = x* +In(x+m+2) déng

bién trén tap xac dinh cta n6. Biét S = (—oo ca++/b ] .Tinh téng K=a+b la

A. K=-5 B. K=5 C.K=0 D. K=2

Loi gidi
Diéu kién xac dinh: x>-m-2.
1 _2x2+2(m+2)x+1
X+m+2 X+m+2
o Truonghopl. A'=m?+4m+2<0<-2-/2<m<-2+2
Khi d6 y'>0 Vx e(-m—2;+0).

m<—2—«/§

Cich1.Tacod y' =2x+

, Y =02x"+2(m+2)x+1=0

e Truong hop 2. , khi d6 y'=0 c6 hai nghiém phan biét.

m>—2+\/§
—(m+2)-vm®+4m+2 —(m+2)+vm?*+4m+2
o 2 e 2

Vé bang bién thién ta suy ra duoc:

—(m+2)+Vm?®+4m+2

<-m-2

y'20Vxe(-m-2;4+0) & x, <-m-2 <

2
m’>+4m+2<m?*+4m+4 m<-2
oJm*+4m+2<-m-2 < {m< -2 sdm<2-y2 oem<-2-2.
m>+4m+2>0 m2—2+\/§

Vay S:(—oo;—2+x/5]:>a:—2, b=2 nén K=a+b=0.

1 2 +2(m+2)x+1
X+m+2 X+m+2
e Truonghopl. A'=m’+4m+2<0 & -2-12<m<-2++2,khid6
y' 20 Vx e(—m—2;+).

Cich2. Taco y' =2x+

, ¥ =02x"+2(m+2)x+1=0

m<—2—x/§

e Truong hop 2. A'>0 < ,
m>-2++2

(*). Khi d6 phuong trinh c6 hai nghiém

phan biét x,, x,
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X, +X, =—(m+2)
Theo Viet ta c6 1 . Ham s6 dong bién trén (—0;x, ) va (x,;+o) khi do ta
X1+X2—E
+x, +2(m+2)<0
can céx1<x2S—(m+2).Suyra:{z(1 2 2()11(1 ) 2)>0:>m<—2—\/§
x; +m+2)(x, +m+2)>

Kéthop (*) va (**) c6 m<-2- V2. Hop hai truong hop c6 cac gia tri cAn im cia m 1a
100 . Vay S=(-o0;-2++/2 | =a=-2,100 nén K=a+b=0.

Chony C.

Cau 33 : Cho hai s6 thuc a, b (a >1,b> 1). Phuong trinh a*+b* =b+ax c6 nhiéu nhat
bao nhiéu nghiém?

A.0 B. 1 C.2 D. 3

Loi gidi
Xéthamso f(x)=a*+b*—b—ax.Taco f'(x)=a"Ina+b*Inb-a.
Do f"(x)=a" In*a+b*In’b >0 nén ham sd da cho c6 t6i da mot cuc tri. Do d6 phuong

trinh da cho c6 t6i da hai nghiém. Ta sé& chon cac s6 dé phuong trinh trén c6 2 nghiém nhu

sau. Chon a=b=e taco f'(x)=2e"—e, f’(x)=0<:>x=ln§.

f(lngjz—elng<0; lim f(x)=+o0.
2 2

Vi vay phuong trinh da cho c6 t6i da 2 nghiém.
Chony C.

Cau 34: Tap hop tat ca cac gia tri thuc cia tham s6 m dé phuong trinh
27 -m.3>" +(m*-1)3*" —(m* -1) =0

C6 3 nghiém thyc phan biét 1a khoang (a;b). Tinh gia tri ctia biéu thtc S=a+b

A. 2 B. 1+/3 C. 242 D. 1+2 ++/3

Loi gidi
Dt t=3"(t>0) phuong trinh tré thanh > -3mt* +3(m’ —1)t-m’ +1=0. Ta cin tim diéu
kién dé phuong trinh c6 3 nghiém phan biét duong.
Xétham s6 y =t*-3mt’ +(m’ - 1)t-m’ +1=y'=3x" —6mx+3(m*-1)

t=m-1= .
Tacoé y'=0< o X pg phuong trinh c6 3 nghiém duong phan biét khi

t=m+1=x

Tinh hoa cta todn hoc ndm & tu do cta né - Georg Cantor Chinh phuc olympic todn | 117



CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

m-1>0
Yep-Yer <0 m+1>0
Xep >0, X >0 (mz—l)(mz—3)(m2—2m—1)<0©{\/§<m<1+\/§
y(0)<0 (m?-1)<0
Chony D.

Cau 35: C6 bao nhiéu s6 nguyén m e[-2018;2018] dé phuong trinh

ok —8‘ = Ex2 +m ¢6
2
dang 2 nghiém thuc phan biét?
A. 2013 B. 2012 C. 4024 D. 2014

Loi gidi

Phuong trinh tuong duong voi m =[2"" —8‘—%x2. Ham s§ f(x)=[2"" —8‘—%X2 la mot

ham s6 chdn do d6 ta chi can xét trén nita khoang [0;+) dé suy ra bang bién thién cta
ham s6 f(x) trén ca tap s6 thuc.

Xét ham s

i _g 3 (5o
- _T(X— ) g(x):2X+1ln2—3x(x>2)

—2'In2-3x<0(0<x<?2)

f(x)=

i+ 3 .
2”1—8‘—§x2: 2 :f(x):{
—2X+1 +8—T(0SX<2)

Taco g'(x)=2"In*x-3>8In*2-3>0,vx>2,g(2)=8In2-6<0,g(3)=16In2-9>0 nén

phuong trinh g(x)=0 c6 nghiém x, €(2;3).

Vé bang bién thién cho ham s§ f(x) ta suy ra duoc phuong trinh ¢6 ding 2 nghiém thuc
m>6

khi va chi khi 3x,>

e —me(7,8,..,2018)
m_f(xo)—2 -8

¢

Chon y B.

Cau 36: Cho bat phuong trinh log, 11 +£log1 (\/x2 +3ax+10 + él)jlog3a (x2 +3ax + 12) >0.
7

Gi4 tri thuc ctia tham s6 a dé bat phuong trinh trén c6 nghiém duy nhat thuoc khoang

nao sau day?
A. (-1,0) B. (1;2) C. (0;1) D. (2;+x)

THPT Ham Rong - Thanh Hoéa lan 1 nim hoc 2017 - 2018

Loi gidi
Diéu kién xac dinh 0 <a# % .

Bién d6i bat phuong trinh tuong duong
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10g3311+(10g1( X +3ax+10 +4)]10g3a x* +3ax+12)20

7

< log,, 11-log, (\/x +3ax+10+4).log,, (x +3ax +12) >0
< log, (\/x2 +3ax+10 + él).logSa (x2 +3ax +12) <log,, 11

Dt t=+x"+3ax+10 >0 = x* + 3ax+12=x" + 3ax+ 10+ 2= t* + 2. Khi d6 bat phuong trinh

(*)-

tro thanh log, (t+4)log,, (t2 +2)< og. 32

e NéuO<ac< % = log,, 3a <0 bat phuong trinh (*) trd thanh

log, (t+4)log,, 3alog,, (t2 + 2) >1 < log, (t+4)log,, (’c2 +2) >1

Xét ham s f(t)=log, (t+4)log,, (t*+2)(t=0) la ham déng bién dong thoi £(3)=1 nén
f(t)=2£(3) < t=3 < x*+3ax+120. Dé phuong trinh c6 nghiém duy nhat thi ta c6 a —§

nghiém nay khong thoa man.

e Néua> % = log,, 3a>0. Dén day xét tuong tu truong hop 1 ta sé tim dugc a = %

Chony C.
7. CAC BAI TOAN VE DAY SO
CAC BAI TOAN

Cau1: Cho day s6 (u,) théa man logu, +4/2+logu, —2logu,, =2logu,, va u,,, =2u,
v6i moi n>1. Gia tri nhé nhat dé u, >5'" bang
A. 247 B. 248 C. 229 D. 290
Dé tham khdo ky thi THPT Qudc Gia 2018 - By Gido duc va Dao tao
Cau 2 : Cho biéu thiac A =log (2017 +log (2016 +log (2015 +10g (... +log (3 +log2 ). ))))
Biéu thic A c6 gia tri thudc khoang nao trong cac khoang dudi day?
A. (log 2017;log 2018) B. (log 2019;log 2020)
C. (log2018;10g2019) D. (log 2020;10g 2021)
So Gido duc va Pdo tgo Ninh Binh ndam hoc 2017 - 2018
Cau 3: Cho day s6 (u, ) théa man In*u, —Inug=Inu, -1 va u,,, =u,.evn>1.Tim u,
A e B. ¢’ C.e’ D.e"
THPT Quang Xuong I — Thanh Hoa nam hoc 2017 - 2018
Cau 4: Cho day s6 (u,) thoa man e"* +5ye" —et =™ va u,,,=u,+3 véimoi n>1.

Gié tri 16n nhat cta n dé log, u, <1n2018 bang?

Tinh hoa cda todn hoc ndm & tu do cta né - Georg Cantor Chinh phuc olympic todn | 119



CHINH PHUC CAC BAT TOAN cyUcC TRT MU - LOGARIT

A. 1419 B. 1418 C. 1420 D. 1417
THPT Kim Lién - Ha N¢i lan 2 ndam hoc 2017 - 2018

, voi moi n>1. Tim s&

Cau 5: Cho day s0 (a,) thoa man a, =1 va 5™ ™ —1=
3n+2
nguyén duong n >1 nhd nhat dé a, 1a mot s6 nguyen.

A.n=123 B. n=41 C.n=39 D. n=49

; 4™ +2e% —dem™™ = —e™™ +3 .
Cau 6: Cho day s6 (u, ) thoa man . . Gia tri nho nhat cua
u,.,=u,+3,VneN

s6ndé u, >1?
A.725 B. 682 C. 681 D. 754

Cau 7: Cho ddy s6 (u,) c6 s6 hang dau tién u, #1 théa man déng thuc sau :
log (5u, ) +1og; (7u, ) =log;5+log>7 va u,,, =7u, v6i moi n>1.Gi4 tri nhd nhét cia n

dé u, >1111111 béng

A. 11 B. 8 C.9 D. 10
Cau 8: Co bao nhiéu gia tri nguyén cua tham s6 a thudc doan [0;2018] sao cho ba s&
51 4 5l ;% ;25" +257 theo tha ty d6, 1ap thanh mot cdp s6 cong?

A. 2008 B. 2006 C. 2018 D. 2007
8

log, (iug —4u, + 4)

Cau 9: Cho day s (u,) théa man 2°"* +2°% = va u_, =2u,_ voi

moi n>1.Gié tri nhd nhatcia n dé S, =u, +u, +...+u, >5'" bang
A. 230 B. 231 C. 233 D. 234

Cau 10: Cho day s6 (u, ) théa man log, (2u, —63)=2log, (u, -8n+8), VvneN".

bit S, =u, +u, +...+u,. Tim s6 nguyén duong 16n nhat n thda man Yp-Sop < 148 :
u, .S, 75
A. 18 B. 17 C. 16 D. 19

Sé Gido duc va Pao tao Bdc Ninh lan 2 nim hoc 2017 - 2018

1+i2+ 1 5 m
Cau11: Cho ham s6 f(x)=e' * " Biét £(1).£(2).£(3)..£(2017)=e" (m,neN) voi —
n

1a phan s6 t6i gidn. Tinh P=m-n’.

A. -2018 B. 2018 C.1 D. -1
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Sé Gido duc va Dao tao Phui Tho lan 1 ndm hoc 2017 - 2018

Cau 12: Cho cdp s6 cong (u,) co tat ca cac s6 hang déu duong thda man ding thiic
Uy U, o Uy =4 (U +U, +... +U g ) - Tim gid tri nho nhét cta biéu thc:
P =log> u, +log; u, +log’ u,,

A 2 B. -3 C.2 D.3
Cau 13: Cho cdp s6 cong (a, ), cdp s6 nhéan (b, ) thoaman a, >a, >0 va b, >b, >1; va
ham s6 f(x)=x’-3x sao cho f(a,)+2=f(a,) va f(log,b,)+2=f(log, b, ). S6 nguyén
duong n nhd nhat va 1én hon 1 sao cho b, >2018a, la
A. 16 B. 15 C. 17 D. 18

THPT Lé Xoay — Vinh Phiic lan 1 nim hoc 2017 - 2018

Cau 14: Cho cdp s nhan (b, ) thoaman b, >b, >1 vaham sd f(x)=x>-3x sao cho

f(log, (b,))+2=£(log, (b,)). Gi4 tri nhé nhat ctia n dé b, >5'“ bing
A. 234 B. 229 C. 333 D. 292

THPT Phan Chiu Trinh - Ddk Lik lan 2 niam hoc 2017 - 2018

logl (u% +u,; + %ul —%j = e4u2—7 + e6u1—6 _3
Cau 15: Cho day s6 (u, ) thoa man 3

un+1 = E(un —#j,vn c N*
2 n°+3n+2
2018
Gia trj 16n nhat cta s6 n dé u, > 3+(n+1)2
n+1
A.3472 B. 3245 C. 3665 D. 3453

£(1)£(3)..£(2n-1)
£(2)£(4)..£(2n)

Cau 16: Cho f(n)=(n2+n+1)z+1 vneN . Dit u, =

-10239
1024

Tim s6 n nguyén duong nhé nhat sao cho u, thoa man diéu kién log, u, +u, <

A.n=23 B. n=29 C.n=21 D. n=33

THPT Chuyén Bién Hoa - Ha Nam lan 1 niam hoc 2017 - 2018
Cau 17: Cho day s6 (u,) xac dinh bdi u, zln(2n2+1)—ln(n2+n+1),Vn21. Tim s6

nguyén n 16n nhét sao cho u, —[u,]< % Biét [a] ki hiéu phan nguyén cta s6 a la s6 tu
nhién nho nhat khong vuot qua a.
A. 37 B. 36 C. 38 D. 40

THPT Chuyén Bién Hoa - Ha Nam lan 1 ndm hoc 2017 - 2018
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Cau 18: Cho day s6 (u,) co tat ca s6 hang déu duong thda man u,,, =2u, va dong thoi

4 ~ LN 2 ~, A N
\/ul2 +\/u§ +oo +\/ui +4u’, +u, , +1 ==, ¥n >1.S6 tu nhién n nho nhat dé u, > 5" 1a?
3

A. 232 B. 233 C. 234 D. 235

Cau 19: Cho day s6 (u,) théa man ln(uf+u§+10)=ln(2ul+6u2) va doéng thoi

u,,+u, =2u_, +1,vn >1.Gi4 tri nh6 nhat ctia n dé u_ > 5050

A.100 B. 99 C.101 D. 102
log| u +ﬁ +,[lo 1u +§ =2

Cau 20: Cho day so h¢ a oL 0 g41 :

au 20: Cho day s6 (u, ) thoa man 2(n+1)u,., . *
u, = + —,VneN

n (n2+n+1) +1
5% +n*+1

Gi4 tri nho nhat ctia n dé u,>—-.
100 3
5 (n +n)

A. 235 B. 255 C. 233 D. 241
HUONG DAN GIAI

Cau1: Cho day s6 (u, ) théa man logu, +4/2+logu, —2logu,, =2logu,, va u,,, =2u,
v6i moi n>1. Gid tri nhd nhat dé u,, > 5" bang
A. 247 B. 248 C. 229 D. 290

Dé tham khdo ky thi THPT Qudc Gia 2018 - By Gido duc va Do tao

Loi gidi

Vi u,,, =2u, nén dé thiy day s6 (u, ) la cap s6 nhan c6 cong boi q=2.

Taco uy, =u,.q° =2"u,. Xét logu, +,/2+logu, —2logu,, =2logu,

< loguy, —210g(29.u1)+\/2+10g u, —2log (29.u1) =0

< logu, —18log2-2logu, +\/2+10gu1 —18log2-2logu, =0

< —logu, —1810g2+\/2—logu1 —-18log2 =0

bit \2-logu, —18log2 = t(t>0). Phuong trinh trén tré thanh

t=1

- 2+t=0=t’+t-2=0<
t=-2(L)

Véi t:1<:>\/2—10gu1 —18log2 =1<2-logu, —18log2 =1 < u, :2%
Trong trudng hop nay ta co: u, = 2—?7.2“1 >5'" < 2" > 5” <> n>99log,5+18
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Ma n e N nén gia tri nho nhat trong truong hop nay la n=248.
Chon y B.

Céu 2 : Cho bidu thirc A = 10g(2017 +1og(2016+log (2015 +log ... +log (3 +1og2)...))))
Biéu thitc A c6 gia tri thuoc khodng nao trong cac khoang dudi day?
A. (log2017;10g2018) B. (log2019;10g2020)
C. (log 2018;10g 2019) D. (log2020;10g 2021)
So Gido duc va Dao tao Ninh Binh nam hoc 2017 - 2018

Loi gidi
bit A = 10g(2017+10g(2016+10g(2015+ log( ...+ log(3+log2) )))):> A =(n+A,,)

Ta co
O<log2<1<0<A, <1

= 0<log3<A;=log(3+A,)<log4<1

= 0<log9<A, =log(9+A;)<log10=1
=1=1og10<A,, =log(10+A,)<log11 <2
=1<log12<A,, =log(11+A ) <log13<2

= 2 <10g999 < A,,, =10g(997 + A ) <log 1000 =3
= 3=10g1000 < A, =10g (998 + A,,, ) <log1001 < 4
= 3 <1og 1002 < A, =10g (999 + A4 ) <1log 1003 < 4

= 3<10g2020 < A, =log (2017 + A, ) < log 2021 < 4
Vay A, €(log2020;10g2021)
Chon y D.

Cau 3 : Cho day s6 (u,) théa man In’u,-Inug=Inu, -1 va u,,, =u,.evn>1.Tim u,
A e B. €’ C.e” D.e*

THPT Quang Xuong I - Thanh Hoa nam hoc 2017 - 2018

Loi gidi
Tt gia thiét suy ra day s6 (u, ) la cap s6 nhan v6i cong boi e va u, >0vn>1.
Tacé u, =u,.e’;us =u,.e’;u, =u,.e’. Do d6 ta cé:
In*u, ~Inuy =Inu, -1 < In*(u,.’)-In(u,.e’ ) =In(u,€’)-1
& (Inu, +5)" ~(Inu, +7)=(Inu, +3)-1 < (Inu, )" +8(Inu, ) +16 =0
olhnuy =-4<u =e"

Chon y D.
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Cau 4: Cho day s6 (u,) thoa man e"* +5ve™ —e*" =e*" va u,,, =u, +3 véimoi n>1.
Gia tri 16n nhat cta n dé log, u, <In2018 bang?
A. 1419 B. 1418 C. 1420 D. 1417

THPT Kim Lién — Ha Noi lan 2 ndm hoc 2017 - 2018

Loi gidi
Taco u,,, =u,+3 véimoi n>1 nén (u, ) la cadp s6 cong c6 cong sai d =3
e +5e"r —e' =e'™ o Bye"r —eth =et —e" (1)
bit t=e™ —e* (t>0) Phuong trinh (1) trd thanh

5x/_=—t<:>t+5\/_=0<:>\/¥(\/¥+5)=0<:>ﬁ®t=0

4uy

Véi t=0 tacod e =™ S u,=4u, ©u, +51=4u, < u, =17
Vay u, =u, +(n-1)d=17+(n-1)3=3n +14

n2018
Khi d6 ta dugc log,u, <In2018 < u, <3" <3n+14 <3"** < n < 3—314 ~1419,98

Vay gia tri 16n nhét cua n 1a 1419.

Chon y A.
Cau 5: Cho day s6 (a,) thoa man a, =1 va 5™ ™ —-1= 5 5 5 v6i moi n>1. Tim s&
n+
nguyén duong n >1 nhd nhat dé a, 1a mot s6 nguyeén.
A. n=123 B. n=41 C.n=39 D. n=49
Loi gidi
T gia thiét ta c6 5™ ™ —1= 5 & 5% = Sn+S <a,,, =a,+log; Sn+5
3n+2 3n+2 3n+2
Tt d6 suy ra
a,=a,, +lo M—a +lo E+lo on+2
n = an 85 3n_1 on2 85 3n_4 &5 3n—1

=a, +log 8+10g —11+ +log —3n_1+10g Sn+2
— % 5 5 5 5
5 8 3n-4 3n-1

811 3n-1 3n+2 3n+2
=1+1 ——.. . =1+log.——=1 3n+2
°g5(5 8 "3n-4 3n—1) 0gs 5 ~1085(3n+2)
Do d6 a, =log,(3n+2). Vi n>1 nén a, =log,(3n+2)>log,5=1, dong thoi dé thay
(a,) la day tang. Lai c6 a, =log;(3n+2)<n= > n3_2 :

Lan lugt thtr cac gid tri a, =2;3;4;... taco a, =3 1a gia tri nguyén, 16n hon 1, nhé nhat, cho

gia tri tuong tng n=41.
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Vay n=41.
Chon y B.

., 4e™ 4 2e" —4e"t =™ —e™™ +3 ;
Cau 6: Cho day s6 (u,) théa man { . Gia tri nho nhat

u,.,=u,+3,VneN
~ R
ctasdOndé u, >1?

A.725 B. 682 C. 681 D. 754

Loi gidi
Tix gia thiét ta suy ra (u, ) 1a CSC c6 cong sai d=3=u, =u, +24.
Bién déi gia thiét tuong duong

4e™ +2e" —4e" ™ =e™ —e®M +3

P 4e2u1+48 +2eu1+24 _4e2u1+24 — eul _e2u1 -3=0

= ((Ze24 —1)e2111 )2 + ((2e24 —1)e2ul )—3 =0

2(2624—1)82111 =ﬂ:>ul =1n ﬂ
2 2(2e* -1)
Taco u, =u, +3(n—-1)>2018 = n > 681 = n > 682
Chon y B.

Cau 7: Cho ddy s6 (u,) c6 s6 hang ddu tién u, # 1 théa man déng thuc sau :

log; (5u, )+log; (7u, ) =log;5+log>7 va u,,, =7u, v6i moi n>1. Gi4 tri nh6 nhat cta
n dé u, >1111111 bang

A. 11 B. 8 C.9 D. 10

Loi gidi
Vi u,,, =7u, nén dé thdy day s6 (u, ) la cap s6 nhan c6 cong boi q=7.
Bién déi gia thiét tuong duong
log; (5u, ) +1og5 (7u, ) =log; 5+1og; 7
< (log, 5+log, u, )2 +(log,7 +log, u, )2 =log’5+log’7
< 2log, 5.log, u, +2log:u, +2log,7.log, u, =0

1 =0 =1 (L
- 08, Uy - Uy (L) _1
2log,5+2log, u, +2log,7 =0

= 1
log, 35u, =0 35

Tacé u, =u,.7" ".u, >1111111 < %.7“1 >1111111 < 7" > 35.1111111

< n>log,(35.1111111)+1. Ma n e N nén gia tri nho nhat trong truong hop nay 1a
n=10.
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Chon y D.

Cau 8: C6 bao nhiéu gia tri nguyén cua tham s6 a thudc doan [0;2018] sao cho ba so

2l L.
51 +5';=;25" +257 theo tht tu d6, lap thanh mot cap s6 cong?

A. 2008 B. 2006 C. 2018 D. 2007

Loi gidi

Bas6 5" +5'7%; —; 25 + 257, theo thtt tu d6 1ap thanh cap s6 cong khi va chi khi

a
2

a=(5""+5")+(25"+257) 2 2551 + 2425 257 =12.

5x+1 — 517x
Dau “=" xay ra khi va chi khi {ZSX <x=0.

=X

Nhu vay néu xét a €[0;2018] thi tanhan a e[12;2018]. C6 2007 s6 a thoa dé.
Chon y D.

8

T va u,,, =2u, voi
log, (4 ul —4u, + 4)

Cau 9: Cho day s6 (un) théa man 224+ 423 % —

moi n>1.Gi4 tri nhd nhatcia n dé S, =u, +u, +...+u, >5'" bang

A. 230 B. 231 C. 233 D. 234

Loi gidi
Theo gia thiét ta c6 u,,,; =2u, nén (u,) la mot cdp s6 nhan véi cong bodi q=2. Suy ra

u, =u,.2"" vé6imoi neN, n>2.Talaico:

PRI : 8 < 24" +4iu1: 1 ° (1)
log, (4 u: -4u, +4) log, (4 u: -u, +4)
Ma 2.4u1+i28 va 8 = 8 <8
uy 1 R 1 5
logs| ,us—us +4 | Jog, (u?,—lj +3
2
2445 _g
Nén phuong trinh (1) tuong duong 8 _geu :%
(-]
log,| ~u;—u,+4
4
Khidé S, =u, +u,+...+u, =y, 1-27 _2°-1
1-2 2

n n

Do dé, S, >5" < % >5'" < log;

>100 © n>233

Chon y D.
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Cau 10: Cho day s6 (u, ) théa man log, (2u, —63) =2log, (u, -8n+8), VneN".

. . , . u.S 148
bt S, =u, +u, +...+u, . Tim s6 nguyén duong 16n nhit n théa man “—82“ < —
u,

A. 18 B. 17 C. 16 D. 19

Sé Gido duc va Pao tao Bdc Ninh lan 2 ndm hoc 2017 - 2018

Loi gidi
Tac6 VneN’, log, (2u; -63)=2log, (u, —8n+8) < log, (2u, —63) =log, (u, —8n+8).

! 2u, —63=3" 2u, —63=3"
bit t=1log, (2u,-63) = =

B o o =1=3"-22"=>t=2
u, -8n+8=2 u,—-32=2

=u, =8n-4=S_=u,+u,+..+u, =4n’

—4).16n”
Do d6 Uy o = (8n-4) 6n2 < 148 =n<19.
u,,S, (l6n-4).4n* 75
Chon y A.
1+i+ 1

Cau 11: Cho ham s6 f(x)=e' * ®" Biet £(1).£(2)£(3)..f(2017)=e” (m,neN) véi

m N A AN A L ~
— la phan s6 t6i gian. Tinh P=m-n”.

n

A. -2018 B. 2018 C.1 D. -1

S6 Gido duc va Pao tao Phii Tho lan 1 ndam hoc 2017 - 2018
Loi gidi
Bién ddi gia thiét ta c6
T 11y, 2, 11V 1 1), 11 Y

f(X)=e X2 (><+1)2 —e (x x+1j x(x+1) ! :e\/(x x+1) 2(x x+l] 1 =e\/[x x+1 1] :e%_ﬁﬂ _e.e%_ﬁ

Do d6 ta duoc:
1 11 11 11

1 1

f(1)=ee 2;£(2)= ee? 3; f(3)= e.e?z;...;f(2016) =e.e216 217 :£(2017) = e.e207 2018

1 2017 0 2018%-1

= f(1).£(2)£(3)..£(2017) = o W8 g o200

—m=2018"-1, n=2018. Vay P=-1.
Chon y D.

Cau 12: Cho cdp s6 cong (u,) c6 tat ca cac s6 hang déu duong théa man ding thic
Uy + U, + .o Ugg = 4 (U + U, +...4 Uy ) - TIm gid tri nho nhat ctia biéu thuc:
P =log; u, +log; u, +log; u,,

A. -2 B. -3 C.2 D.3

Loi gidi
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Bién déi gia thiét tuong duong

2018(2u, +2017d
Uy Uy + o Uy = 4 (U, T, o Uy ) ( ul; )_ 2.1009(2u, +1008d)
b o3
22
d d 3d 5d 9d ,3d 9d 27d
@ulzii(un)lz?? = u5:7 :P—lOgS +10g2 +lo gz >2
L
14 2

Chony C.

Cau 13: Cho cap s6 cong (a, ), cdp s6 nhan (b, ) théaman a, >a, >0 va b, >b, >1;va
ham s6 f(x)=x’—-3x sao cho f(a,)+2=f(a,) va f(log, b,)+2=f(log, b, ). S6 nguyén
duong n nhd nhat va l6n hon 1 sao cho b, >2018a, la

A. 16 B. 15 C. 17 D. 18

THPT Lé Xoay ~ Vinh Phiic lan 1 niam hoc 2017 - 2018

Loi gidi
Ham s6 f(x)=x"-3x c6 bang bién thién nhu sau:
—0 -1 1 +00

y + 0 - 0 +
“+00
2

Theo gia thiét {f(a2)+2 =f(a1):>{f(a2)<f(al)

a,>a, 20 a,>a, =0

0<a,<a, <1

,honntra f(x)+2>0Vx>0. Ta xét cic truong hop:
0<a, <1<a,

Tt d6 suy ra {

. f(a,)+220 [f(a,)=—2 [a,=1
e Néu0O<a,;<a,<1thi = = .
f(a;)<0 f(a;)=0 a, =0
. f(a,)+2>0
e Néu0<a,<1l<a, thi diéu nay la khong thé
f(a;)<0

Do d6 chi xay ra truong hop a, =0;a, =1.

Tadoésuyra a,=n-1(n>1). Tuong ty vi b, >b, >1 nén log, b, >log, b, >0, suy ra

log, b, =1 b, =1
082727 ) =b, =2""(n>1).
log,a, =0 b, =1

Xét ham s g(x)=2*—-2018x trén nita khoang [0;+), ta c6 bang bién thién:
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2018
X —0 log, —— +00

> In2
g'(x) - 0 +

8(x) 1\ g(l 2018j/

082 In2
2018
log, =—— |<0
8( 08, ™ ]<

2018
lo >11
52 In2

Ta 6 g(12)=-20120 nén s6 nguyén duong nhd nhdt n thoéa g(n-1)>0
g(13) = 18042
g(14) =-11868
g (15) = 2498 > 0

lan-1=15<n=16.
Chon y A.

Cau 14: Cho cap s6 nhan (b, ) théoaman b, >b, >1 va ham s6 f(x)=x>—3x sao cho

f(log, (b,))+2=f(log, (b, )). Gia tri nhd nhét cia n dé b, >5'" bang
A. 234 B. 229 C. 333 D. 292

THPT Phan Chdu Trinh - Ddik Lik lan 2 ndam hoc 2017 - 2018

Loi gidi
Xét ham s6 f(x)=x"-3x.
Co f'(x)=3x*-3, f'(x)=0 < x=4+1.
—o0 -1 1 +00
y' + 0 - 0 +
o0
y _OO/ 2 \ _2/

Mt khéc, taco b, >b, >1. bit a=log, b, >log, b, =b>0.Tacé: a’-3a+2=b>-3b (1).
e Néub>1=a>b>1=a’-3a>b’-3b = (1) vo nghiém.
e Néu0<bs<l =-2<b’-3b<0 =a’-3a+2<0=(a-1)"(a+2)<0.

b1:20:1 -1 100
=b, =2"">5" <©n-1>100log,5=n=>234.

1

Suyraa=1 :sz.Khid(){

2
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Vay gia tri nhd nhit cda n la 234.
Chon y A.

log, (uf +u, +%u1 —%) =e'27 13

Cau 15: Cho day s6 (u, ) thoa man ;
3 n+4

u ., =—lu, ——-
i 2( " n?2+3n+2

3+(n+1)2%"
n+1

],VneN*

Gié tri 1o6n nhat cta s6 n dé u, >

A. 3472 B. 3245 C. 3665 D. 3453

Loi gidi
Bién déi gia thiéttaco u, ,, = E(un _8 2 j<:> u, - > __ E(un —i)
2 n+l n+2 n+2 2 n+1

bdt v, =u, —L:le =§Vn =(v,) la CSN v6i cong boi q:é.
n+1 2 2

n-1 n-1 n-1
Khidé‘vn:[gj v1:(§) [Uy—§)=>un=-ii——(§) (u1_§j
2 2 2 ntl 2 2

Taco u, = 3_83 —Zul,u2 = %—%ul , thay vao gia thiét ta duoc

1081 (ui _2111 + 4) = e6’6u1 + e6u176 _3
3

Theo bat dang thitc AM - GM ta c6 e *" +e®17° —3 > 24/e® " e ™* —3 = -

Mit khéc ta cting 6 log, (uf —2u, + 4) =log, ((u1 -1)° + 3) <-1
3 3

n-1
Do &6 VT < VP, dang thic xay ra khi va chi khi u, =1=u_ _3 13
n+1 2\2

< n <3453

2018 n-1 2018
Déun>3+ﬁH4)2 .3 1(gj _3+(n+1)2

n+1 n+1_5 n+1

Chon y D.

£(1)£(3).£(2n-1)

R 2 * o
Cau 16: Cho f(n):(n2+n+1) +1 VneN .Dbdt u, = f(2),f(4)...f(2n)

~10239
1024

Tim s6 n nguyén duong nhé nhét sao cho u, théa man diéu kién log, u, +u, <

A.n=23 B. n=29 C.n=21 D. n=33
THPT Chuyén Bién Hoa - Ha Nam lan 1 ndm hoc 2017 - 2018

Loi gidi

Tir gia thiét ta c6 f(n)=(n> +n+1)2 +1 =(n2 +1)[(n+1)2 +1]
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(17+1)(2° +1)(37+1)(47 +1)..| 2n~1)"+1 |[4n +1]

(2 +1)(3*+1)(42 +1) (5 +1)..[4n” + 1] (2n+1)" +1 |
2 1

(2n+1)°+1 2n*+2n+1

Khidétaco u, =

-10239

1 10239
+ <0

< —log, (2n%+2n+1)+
g ) n’+on+l . 1024

Theo dé bai ta c6 log, u, +u, <

1 . 10239
2n’+2n+1 1024
An+2 dn+2

(21r12 +2n+1)ln2 - (2n2 +2n+1)

(—Lu/@]
2

Xétham s6 g(n)=-log, (2n2+2n+1)+ voin>1.

Taco g'(n)=- ~<0 v6i n>1 = g(n) nghich bién.

1 10239
5 + <
2n°+2n+1 1024

Ma g =0 nén —log, (2n’ +2n+1)+

. —1++/2047
2

. Do n nguyén duong nho nhat théa man nén n =23

Chon y A.

Cau 17: Cho day s6 (u,) xac dinh béi u, =In(2n’+1)-In(n’*+n+1),vn>1. Tim s&
nguyén n 16n nhét sao cho u, —[u,]< % Biét [a] ki hiéu phan nguyén cta s6 a la s6 tu
nhién nhé nhat khong vugt qua a.
A. 37 B. 36 C. 38 D. 40
THPT Chuyén Bién Hoa - Ha Nam lan 1 niam hoc 2017 - 2018

Loi gidi

2n? +1
2

Tacoé u, =In
n +n+1

€[0;In2)=[u,]=0

<3fe? = n<37.462

n*+n+1

2n® +1 2 2n” +1
n“+n+1) 3

2 2
:>un—[un]<g<:>un<—<:>ln(

Chon y A.

Cau 18: Cho day s6 (u, ) co tat ca s6 hang déu duong théa man u,,, =2u, va dong thoi

4 A A 2 ~, R N\
\/1112 +\/u§ +...+\/uf1 +4u’,, +u_,+1 =—=,¥n>1.S6 tu nhién n nhé nhat dé u, >5'" 1a?
3

A. 232 B. 233 C. 234 D. 235

Loi gidi

Taco u,,, =2u, = u, =2""u,, dang thac dung v6i moi n>1 nén dang véi n=1 nén
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\/uf+«/u§+u3+l =§C>\/uf+«/4uf+4u1+1 :g
<:>1/uf+2ul+1=é<:>u1+1=é<:>u1 _1
3 3 3

>5'" < 2" >35" < n>log,3+100log, 5> 233.

n-1

Do d6 u, =

Chony C.

Cau 19: Cho day s6 (u,) thda man ln(uf+u§+10)zln(2ul+6u2) va dong thoi

u_,+u, =2u_,+1,vn>1.Gi4 tri nhd nhat cia n dé u_ > 5050

n+2

A. 100 B. 99 C.101 D. 102

Loi gidi
Bién déi gia thiét ta c6
2, .2 2 2 u, =1
ln(ul+u2+10):ln(2u1+6u2)<:>(u1—1) +(u,-3) =0 3
u, =
Mat khéc ta c6 u

+u,=2u,,+l<uu,,-u,,,=u,,,-u,+1.

n+2 n+1

bitv,=u,,,—u,=>v,,,=v,+1=(v,) 1aCSCc6 congsai d =1

u, =u,+2
L u,=u,+3 o n(n+1)
Khidé = v, =n+1=u,,=u, +n+1= Su,=u+ Y= >
................... P
u,=u, ,+n

o n(n+1)
Vay dé u, >5050 :T > 5050 = n >100

Chony C.

lo (u +@j+ lo (1u +£j—2
gl U 40 24 Ty

Cau 20: Cho day s6 (u, ) thoa man

2(n+1 - ]
u, = o )un+1+ 2 n2 ,VneN
n (n*+n+1) +1
100 2
Gia trj nhé nhat caan dé u, > > _fni+l
5%(n’+n)
A. 235 B. 255 C. 233 D. 241

Loi gidi
Ta cé (n2 +1n+1)2 +1:(n2 +1)2 +2n(1n2 +1)+1n2 +1:(n2 +1)((m+1)2 +1)

Bién déi gia thiét tuong duong
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2 1)’ =2(n*+1)+1
nu, =2(n+1)u,,, + 2n-n ——=2(n+1)u,, (n+1) (n +2 )+
(n2+1)((n+1) +1) (n2+1)((n+1) +1)
1 2 1 1 1
<nu, =2(n+1)u,,, + - ss(n+1Du - = hu -
=2 Jine n’+1 (n+1)2+1 ( U (n+1)2+1 2( " n2+1)

1
— = Ve =5V = (v, ) 1a CSN c6 cong boi q =

1
2
n-1 n-1
Towdosuyra v, = (lj v, = (1j (ul —1j =>u, = T ( j
2 2 2 n’+n 2n

Thay u, = —% +iu1 vao gia thiét ta dugc

1 39 1 39 1 1
log u +— |+, |log| —u, +— |=2=>u, =1=>u, =— +
4 4 4 n"+n 2"n
5% tn?+1
5100(n3+n)

Chony C.

bdt v, =nu, -

bé u_ > —=n>100log, 5= n>233
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LOI KET

Vay la ching ta da di dén trang cudi ciing cta tuyén tap nay, tuy bai viét chua thuc su la
hay nhung hy vong nhiing kién thicc ma minh dua vao trong bai viét c6 thé gitp ich dugc
cac ban trong qué trinh hoc tap. Du an ctaa minh sép toi sé gui toi cdc ban mot chu dé rat
nhiéu ban yéu cau cho fanpage ctia minh d6 la van dé vé cac bai toan cuc tri, min max cta
ham s6, mong cac ban chua y theo déi fanpage nhé. Mot 1an nita gii 10i cdm on dén nhiing

nguoi c6 dong gop cho bai viét nay va chac cac ban mot muia 6n thi thanh cong nhé!



