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Ebook todn

NHIN LAl CAC BAI TOAN
VAN DUNG CAO MU - LOGARIT

Bién soan: Tap chi va tw liéu toan hoc

rong dé thi THPT Qudc Gia thi céc bai toan vé cyc tri néi chung ludn la cac bai
toan & muc do van dung va van dung cao va da phan cac déu cam thdy kho vi
khéng ndm duoc nhitng phuong phap, nhimng kién thtc co ban vé bat déng thic
hay céc danh gia thuan tay. Chinh vi li do d6 ma minh da ndy ra y tuong viét mot s6 bai
viét c6 thé gitp duoc cac ban hiéu duoc va giai quyét cac dang toan bat dang thic va cuc
tri trong céc dé thi tha va dé thi THPT Qudc Gia. O bai viét nay minh s& giéi thiéu cho cac
ban dang toan vé cuc trj cia ham s6 mii - logarit véi mong mudn nhimg ai doc déu c6 thé
hiéu va ap dung cho nhiig bai toan khac phtc tap hon hodc c6 thé phat trién thém nhiéu
van dé khac. Dé c6 thé viét nén duoc bai viét nay khong thé khong c6 su tham khdo tir cac

nguodn tai liéu cda céc cac group, cac khoa hoc, tai liéu cta céc thay co ma tiéu biéu la

Group Nhom toan: https://www.facebook.com/groups/nhomtoan/

Website Toan hoc Bac — 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 treong THPT Binh Minh

Thay Lé Phuc Lix - Cong tac tai phong R&D Cong ty Fsoft thudc tap doan FPT.
Thay Dang Thanh Nam - Giang vién Vted

Thay Dang Viét Pong — Gido vién truong Nho Quan A

9. Thay Nguyén Dang Ai — Thuan Thanh - Bic Ninh

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

® NSO

hodc chua phtt hgp mong ban doc bé qua. Trong qua trinh bién soan khong thé tranh khéi
nhimg thi€u s6t, mong ban doc c6 thé gop ¥ tryc ti€p v6i minh qua dia chi sau:

Nguyén Minh Tudn - Pai hoc FPT

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

Ban ebook dugc phat hanh mién phi trén blog CHINH PHUC OLYMPIC TOAN, va

fanpage Tap chi va tu liéu toan hoc 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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| Céc bai todn cyc tri ma — logarit

CAC BAI TOAN CUC TRI
MU — LOGARIT

1

1. MG PALU.

| cruonG |

hu ta da biét trong dé thi mon toan cta ki thi THPT Qudc Gia 2018 vita qua ¢6
xudt hién moét cau cuc tri logarit tuy khong phai la bai todn khé nhung kha la la
va da gay lung ting cho nhiéu hoc sinh, thuc chat mau chot cua bai toan la viéc
stt dung bat dang thitc AM — GM co ban dé danh gia. Trong bai viét nay tdi va cac ban sé
cung tim hi€u va phat trién bai toan dé cao hon va cung nhau 6n lai nhitng dang toan cuec
tri da xuat hién nhiéu trudc day!
Bdi todn mé diu
Cho 2 s6 thuc a>0,b>0 thoa man log,, ., , (16a2 +b? +1)+ logs.... (4a+5b+1)=2. Gi4
tri ctia biéu thitc a+2b bang?
A9 5 20 C.6 0 2
3 4
Cdu 43 ma dé 105 — Dé thi THPT Qudc Gia mén todn 2018
Nhdn xét. Véi nhitng ai chua c6 kién thitc nhidu vé bat dang thize thi kha nang cao sé& bo
hodc mot s& khéc sé stt dung CASIO tim méi lién hé gitta x,y bang cach cho Y =1000, tuy
nhién chac chan rang phuong trinh sé v6 nghiém. Néu tinh y ta c6 thé nhan thay dé yéu
cau tim gia tri cua biéu thirc a+2b cd nghia la a,b déu 1a mot sd xac dinh roi, do d6 ta phai
nghi ngay t6i phwong phap danh gia! Chu y thém la cac co s6 déu 16n hon 1 do gia thiét
va theo bat dang thicc AM — GM ta lai c6 thém 16a” +b* >8ab. Dén day bai toan gan nhu
da coi nhu duogc giai quyét!
Loi gidi. Theo bat dang thiic AM — GM ta c6 16a” +b* > 8ab. Tir day suy ra:
VT >log,,,s.,; (8ab+1)+logy.,., (4a+5b+1)>2
a,b>0
D&u “=” xay ra khi va chi khi {16a* = b* =187
108 (4a+5b+1)=1 (b=

<:>a+2b:2
4

W W

Vay chon dap an D.
Chii yj. Ngoai phép danh gia dau ta con st dung thém danh gia sau:

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

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

Tap chiva tu liéu todn hoc | 2
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Ta da cung tim hiéu bai toan trong dé thi THPT Qudc Gia, trong chuyén dé nay sé cha yéu
nhic t6i dang toan kiéu nhu vay, tuy nhién trudc tién ta sé cung nhéc lai mot s8 dang toan

va kién thiec ly thuyét can phai nam rd.
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| Céc bai todn cyc tri ma — logarit

I1. CAC KIEN THUC CAN NHG

D& c6 thé’lam tot cdc bai todn & chuyén dé nay chiing ta cin phdi ndm chic dwoc cic kién thirc Iy
thuyét co bian vé bat ding thirc, didu kién c6 nghiém va biéh doi logarit sau.

Day chinh 1a ndi dung chinh cta chuyén dé ma minh mudn nhac t6i, mot dang toan 1ay y
twdng tir dé thi THPT Qudc Gia 2018. Trudc tién dé€ lam t6t ta sé can ¢6 mot s6 kién thic

ve bat d:fmg thitc va nhic lai cac kién thie da hoc sau:
Bat dang thiic AM — GM.

+ Cho 2 s8 thue dwong a,b khi d6 a+b >2+/ab . Dau “=” khi va chi khi a=b

+ Cho 3 s6 thue duwong a,b,c khi d6 a+b+c>3</abc. Ddu “=" khi va chikhi a=b=c

+Tong quat véi cac sO thye duong D x; > nn/H x; . Dau “=" khi va chi khi x;, =x, =...=x,
i=1

i=1
2

+ Dang cong mau s6 Z— > ——. D4du “=" khi va chikhi x; =x, =...=x,
i=1 Xj ZX‘
i=1 '
1.1, 4
. . N 3% . A X Xy XX
Khi cho n=2,n =3 thi ta duoc 2 bat dang thitc quen thuoc 1 01 1 9
—+—+—2

Xy X, X3 Xy t+X, +X5

Bat dang thiic Cauchy — Schwarz.

n n 2
+Cho 2 b0 56 (X;,X,,..,X, ) va (¥,¥,/-- ¥, ) khi do ta cd (Zx j(nyjZ(inyij
i1

i=1
Dau “=" khi va chi khi cac s0 1ap thanh cac bd so ti 1¢.
Chti y khi cho n=2,n =3 ta dugc 2 bat dang thitc quen thudc

+ (Xlz +X22)(Y12 +Y22) 2 (X1Y1 XY )2
+ (X12 +3," X, )(Y12 Y, Y ) 2 (X1Y1 TX2¥2 TX5Y5 )2

2 a)” (Za] Xy (xty)

+ Dang cong mau Engel tong quét Z o > . Trong d6 dang — % >

i=1 Y N b. a+b
dang ta hay gadp nhat
Bit diing thirc trén con c6 thé'goi la bat ding thitc Svacxo.
Dau “=" xay ra khi % = ;—2 == E—“ . Riéng dang cong mau thi can thém diéu kién 1a
1 2 n

b,,b,,..b >0

Tap chi va tu liéu toén hoc | 4
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Bat dang thiic Minkowski.

Tong quat: Cho s6 thye r>1 va moi s6 duong a,,a,,...,a,,b,,b,,..., b, thitaco:

oo Tofge] o8]

1=

O day chi xét truong hop cho 2bd s8 (a,,a,,...a, ) va (b,,b,,... b, ). Khi dé ta cé:
\/Za +\/Zb \/Z (a, +b;)’
i=1

Ddu “=" xay ra khi LR R
b, b, b

n

Dang ma ta hay gap nhat va® +b? ++/c* +d? > \/(a +c)’+(b+d)’ . Bdt ding thiic nay con
g0i la bat dang thitc Vector.

Bat dang thic Holder.

Cho cac s6 duong ey (i =1,m,j= 1,n).
Khi d6 v6i moi s6 o,,,,...,0, >0 théa man Zn:(oi =1 ta co: ﬁ[iXiJ Zi( n xf”]j
io1 i1 \ j=1 ' 1
O day ta chi xét truong hop don gian nhat cho 3 day s6 gom (a,b,c);(m,n,p);(x,y,z). Ta
co:
(a3 +b’ +c3)(x3 +y° +z3)(m +n’+p’)> (axm +byn +czp)’
Dau “=" xay ra khi 3 day tuong tng ty lé.
Mot bat dang thirc & dang nay ma ta hay gép: (1+a)(1+b)(1+c)> (1 + \/abc)

Bat dang thic tri tuyét doi.

Cho 2 s6 thue a,b khi d6 ta 6 [a|+|b| >|a+b| > |a| b
D&u “=" th nhat khi a,b cung ddu, ddu “=" thit 2 khi a,b trai dau.

Diéu kién c6 nghiém cta phuong trinh bac 2

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

+ A =0 thi phuong trinh c¢6 nghiém , d6ng nghia v€ trai luén khong am hodc khong duong
+ A >0 thi phuong trinh c6 2 nghiém phan biét

Ung dung cua kién thiec nay sé 4p dung cho nhitng bai tim diéu kién c6 nghiém dé suy ra

min, max. Ngoai ra phai chti y téi mot sd phép bién doi logarit ma ta da hoc.
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| Céc bai todn cyc tri ma — logarit
Tinh chat ham don diéu

1. Néu ham s6 f(x) don diéu va lién tuc trén tap x4c dinh ctia né thi phuong trinh f(x)=a
o t6i da mot nghiém
2. Néu ham s8 f(x) don diéu va khong lien tuc trén tap x4c dinh ctia né thi phuwong trinh

f(x) =a 6 t6i da n+1 nghiém

Tap chiva tuliéu todn hoc | 6
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I1l. CAC DANG TOAN CUC TRI MU — LOGARIT

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

Day 1a mot ky thuat co ban nhat ma khi gdp cac bai toan vé cyc tri ma ta sé luén nghi tdi,
hau hét chiing sé duoc giai quyét bang cach thé mot biéu thiic tir gia thiét xudng yéu cau
tlr d6 st dung cac cdng cu nhu dao ham, bat dang thirc d€ giai quyét. Sau day ta sé cung

di vao cac vi du minh hoa.

Vi DU MINH HOA

Vi du 1: Cho 2 s6 thyc a,b>1 thoa man log, a+log, b=1. Gia tri 16n nhat cua biéu thirc
P= \/logs a+ \/logz b bang?

1 2
- D.
A. \[log,3+log, 2 B. \log,3+4log,2 C. 5 (log,3+log;2) Jog,3+10g, 2

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

Loi giai
Bién d06i yéu cau cua bai toan ta duoc:

P:\/log3a+\/10g2b=\/log2a+\/Iog3b:\/logzaJr\/l—lnga

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

Xét ham sd f

+log, 31—t =f'(t)= L log, 3 (t=log,a)

1/Iog2 2\[4/10g2 2\/7

1
Taco f'(t)=0<+1-t=log,3Vt & 1-t=tlog;3 < t=—""—
aco f'(t)=0< 0g, 3\t = 0g,;3 < Trloga
=f(t)>f _ = Jlog, 3+log, 2 = minP = \log, 3+log, 2
1+log; 3

Chony A.

Vi du 2: Cho 2 s6 thuc duwong a,b thdéa man %log2 a=log, % Gia tri nho nhét cua biéu

thiic P=4a’ +b’ —4log, (4a’ +b’) duoc viét dudi dang x—ylog,z vdi x,y,z déu la cac s8
thiee dwong 16n hon 2. Khi d6 tong x+y +z cd gid tri bang bao nhiéu?

Al B.2 C.3 D. 4

Cris Tudn

Loi giai
Tt gia thiét ta cd 1log2 log2 < log,a=log, 4 Sa= 4
2 b b b
Dit t=4a’+b’, theo bat ddng thitc AM — GM ta ¢
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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, (4a’ +b°) =f(t) =t —4log, t .
Taco £'(t)=1-——>1- 2
tln2 12In2

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

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

Chony C.

Vi du 3: Cho 2 s6 thiec duong a,b théa man log, (12—a—b) :%log2 (a+2)(b+2)+1.Khi

a® b’ 45 . . m .
dwoc viet dudi dang — vdoi mn

dé gia tri nho nhat caa biéu thic P = + +
b+2 a+2 a+b n

2\ 7 A A . m .. .2 2 . .7 . 2 M A
la cac s6 nguyén duwong va — toi gian. Hoi gia tri chia m+n bang bao nhiéu?
n

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

Bihn di gia thict 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 b4t ding thitc AM - GM ta 6 (12-a-b)" =4(a+2)(b+2)<(a+b+4) = a+b>4.

a’(a+2)+b’(a+2) 45 _a4+b4+2(a3+b3) 45

Bién i tiép biéu thitc P = :
tef dortiep biet thte (a+2)(b+2) +a+b (a+2)(b+2) +a+b

a'+b* 2 1(a+b)4
Cht y t6i 2 bt dang thiic quen thudc f
a’+b’ > Z(aer)3

1 b)* +2 1 } 4 3
Tt d6 suy ra P>(a+ )+ Z(a+ ) + . :(a+b) +4(a+b) + 5 _ t*+4t° +§
! B (a+2)(b+2) a+b 2(12—a—b)2 a+b 2(12—t)2 t

Xét ham so
B at 45 t+4) 2(t+3)° 45 (4c+4t).4c3+2(4c+3)4cz_45>0

f(t)=—+—:>f'(t):§ + 2

2(12-t) 12-t) (12—t t© (12-4) (12-4) 4

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

Chon y D.

Tap chi va tu liéu todn hoc | 8
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Vi du 4: Cho céc s8 thuc duwong x,y théa man log(x+2y)=logx+logy, khi d6 gia tri

x2 2
/ .« A? 7 4 L - N/, s . m s . \ /4 ~ A
nho nhat cta biéu thie P=\e"» ex duoc viét dubi dang — v6i myn la cac s6 nguyeén
n

\ m A .2 2 . .7 . 2 \\J oA
dwong va — tdi gian. Hoi gid tri cia m”® +n? bang bao nhiéu?
n

A. 62 B.78 C.o9 D. 91
S6 gido duc va dao tao tinh Hdi Phong

Loi giai

Bién doi gia thiét ta co:

X
-y

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

Theo bat dang thitcc AM — GM ta c6

4
Ap dung bat dang thitc Cauchy — Schwarz dang cong mau s& Engel ta co:

2 2
X y 2 2 2
P:4\le“2yem:>1nP: X yy_A2) Ly o \2

4(1+2y) x+1 2y+1 1+2§ 2(2””)

(X+ T

X X 2 X X X
—ty=—y<~— 2~ = —4| = >0 — >4
5 y 2Y 3(2+Yj (ZJFYJ 2+Y

X t? 8 g
bat t==+y(t>24)=InP= =f(t)>f(4)=—=P>¢€°
Chony C.

x 2><2+2xy—y2 x
Vi du 5: Cho hai s6 thyc x,y théa man 0<x,y <1 dong thoi 2¥ +4 ¥ =527 .Goi M,
x+y 2
m lan lwot la gid tri 16n nhat va gia tri nho nhdt cia ham s§ f(x,y)=e 2 -2*7 —x—y?.
Khi d6 gia tri ctia biéu thiec T=M +m c6 gid tri bang bao nhiéu?
A e L B.e-1 C. e—é D. Khong ton tai
2 2
Loi giai
X 2><2+2><y—y2 X X 2x y

s = = Yy
T gia thiéttaco 2¥ +4 2Y  =52Y <2V +427 * =52«
x 2

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

X+y 2 2

Khi d6 f(x,y):ez—2Xy—x—%:ex—%—x—1:g(x)
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Tacd g'(x)=e*—x-1,g"(x)=€e*-1>0 vay khi d6 g(x)>g(0)=0, vay khong ton tai gid
tri nho nhat.
Chon y D.

Vi du 6: Goi S la tdp hop cac cip s§ thuc (x;y) thoa man xe[-1;1] dong thoi
In(x—y) -2017x=In(x—y)" —2017y +e*™. Biét rang gia tri 1én nhat caa bidu thiic
P =e®™(y+1)-2018x* vdi x,y €S dat tai (x,;y,). Ménh dé nao dudi day ding?
A. x, €(~1;0) B. x, =-1 C. x, =1 D. x, <[0;1)

THPT Chuyén Quoc Hoc — Hué niam 2017-2018

Loi giai
Bién doi gia thiét ta co
In(x— y)X —2017x =1In(x —y)y 2017y +e*"
2018
& (x=y)In(x-y)-2017(x—y) =e®* = In(x-y) 2017 -——=0(*)
X=y

2018 2018

© :f‘(t):%Jre

Xét f(t)=Int-2017 -

2 >0,Vt>0=f(t) dong bién trén (0;+x).

Khi d6 phuong trinh (*) < x-y=e”* = y =x -

=P = (1+x-e™")-2018x" =g (x)

= g'(x) =e™"* (2019 +2018x - 2018¢™"* ) - 4036x

= g"(x) =e"**(2018.2020 + 2018"x — 2018%e™"* ) - 4036

<e™*(2018.2020 +2018° —2018%¢*"* ) - 4036 <0, Vx € [-1;1]

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

Chony A.

Vi du 4: Cho 2 s8 thuc x,y théa man 3 2log, (x-y) =%(1+10g2 (1-xy)). Gia tri 16n

nhat cta bidu thire P=2(x’ +y°)-3xy bang bao nhiéu?

1 17
A. 13 B. — C.3 D.7
2 2

Loi giai
Diéu kién x> y;1>xy . Bién d6i gia thiét ta co
3" 2log, (x—y)’ =log, (2-2xy)
<3 2og, (x*+y*—2+2 —2xy) =log, (2—2xy)
e Néu x’+y’>2=VT>log,(2-2xy)=VP

Tap chi va tu liéu todn hoc | 10
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e Néu x2+y2 <2:>VT<log2(2—2xy)=VP

Vay x* +y? =2=(x+y) :2—2xy:xy:ﬂ. Do xy <1=(x+y)e(-2;2)
Khi d6 ta co:

P=2(x+y)3—6xy(x+y)—3xy=2a3—3a(a2—2)—@:f(a)(a:x+y)sf(1):g
Chon ¥ A.

Vi du 8: Cho cac s6 thue dwong a, x,y,z thda man 4z > y?,a>1.Tim gia tri nho nhat caa

biéu thirc S =log? (xy)+log, (x3y3 +x°z) + 4z —y?

25 21
.- B. —— - D. - ==
A. 4 76 C. 2 A
Loi giai
2 2.2 2.2 5
Tt gia thiét ta c6 z> yz =Xy’ +x°z2x’y’ +% >2, /x3y3. XZ =(xy)?
3 5)" 25_ 25
Khi d6 S >1log> +1 2=|1 o ==
i og. (xy)+log, (xy) ( 08, Xy 4j T

Chon y B.

BAI TAP TU LUYEN

Cau 1: Cho 2 s6 thuc xy thoéa man log, , (2x—4y)=1. Tinh P=> khi biéu thic
X" +y“+1 y
S=4x+3y-5 dat gia tri 16n nhat
8 9 13 17

A.P=— B.P=— C.P=——- D.P=—
5 5 4 44

Ciu 2: Cho 2 s6 thuc dwong x,y thoa man xy <4y —1. Tim gid tri 16n nhat cta biéu thic
5= iIn (ﬂj .

X y

A.24+In6 B. 12+1In4 C. %+ln6 D. 3+In4

Cau 3: Cho 2 s0 thuc x,y théa man 2" 4 log, (x2 +y’ +1) =3. Biét gia tri 16n nhat cua

* A7 4 \ 6 7. \ /4 ~ A \ \ A ~ N
biéu thiic S=|x—y| +‘X3 —y3‘ la % vdi a,b 1a cac s6 nguyén duong va % 1a phan s6 toi

gian. Tinh T=a+2b
A. 25 B. 34 C. 32 D. 41
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Cau 4: Cho x,y 1a hai s6 thuc duong thdéa man log x+logy > log(x3 +y). Gia tri nhoé nhat
cua biéu thire S=2x+y 1a?

3
A.22-2 B. 2 C. 4+4V2 D. 3+242
Cau 5: Cho 2 s6 thuc a,b théa man a’+b*>>1 va log . ..(a+b)>1. Gia tri 16n nhét cua
biéu thitc P =2a+4b-3 1a?

J10 1
VY D. —
A= B. /10 C. 24/10 70

Cau 6: Cho 2 s0 thuc x,y thoa man xy =4,x> %,y >1. Goi M,m lan luot la gia tri 16n nhat
va gié tri nho nhat cua biéu thie P =log) x+(log, y — 1)2 .Tinh S=M+2m

V10 1
N J J D.
A. 5 B. v10 C. 2410 o

Cau 7: Cho x,y la hai s6 thuc duong thoa man log, x+log, (x+3y)<2+2log, y . Biét gi4

XHY 22X gy a-D ysiabeta cacss nguyen

X —xy+2y* X+2y c

\ b \ /4 A A~ Ao .2 7 4 . 2 - A? 7
duwong va — la cac phan so6 t6i gian. Tinh gia tri cia biéu thitc P=a+b+c
c

tri 16n nhat cta biéu thitc S=

A. 30 B. 15 C. 17 D. 10

Céu 8: Cho xy la hai s thyc duong thoa méan log, . . .(11x+20y-40)=1. Goi ab lan
lwot 14 gia tri 16n nhat va gia tri nho nhat caa biéu thiee S = % Tinh a+b?

A. 10 B. 214 C. % D. g

Cau 9: Cho 2 s8 thyc x,y thoéa méan log(x+3y)+log(x—3y)=1. Tim gié tri nho nhat cua
biéu thirc S=x—|y]|

A. % B. ¥ C.

D.

O | -
| =

Cau 10: : Cho 2 s6 thue x,y thoa man log(x +3y)+log(x—3y)=1. Tim gia tri nho nhét cua
biéu thire S =x-2[y|+1

542 -3 c 3452 b 3425

A. V10 +1 B.
2 3 3

Tap chiva tu liéu todn hoc | 12
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Cau 11: Cho 2 s0 thuc x,y thoa man log , , (x+y+3)21. Tim gid tri 16n nhat ctia biéu
X“+y +2
thitc S=3x+4y-6

576 -9 B 56 -3 C. 5J3 -5 D. 5V6 -5

2 2 2 2

A.

Cau 12: : Cho x,y 1a hai s6 thyc duong thoa manlogx +logy > log(x +y2) . Tim gia tri nho
nhat cua biéu thic P =x+3y

3
Al B. 5 C.9 D.

N | =

Cau 13: Cho céc s6 thue duong x,y thoa méan log, x+log, y =log, (x+y). Tim gid tri nho
nhét cua bi€u thitc S=x> +y’

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

Cau 14: Tim tat ca cac gia tri thuc cua tham s6 m dé€ ton tai duy nhat mot cdp s6 thuc

(x,y) thoa man log)(2+y2+2 (4x+4y—4) >1 va x2 +y2 +2x-2y+2=m

A. (N10-V2) B. (v10++2) C. V102 D. V10 +12

Cau 15: Cho 2 s8 thuc x,y thdéa man 44322 (4+9X2‘2y).72y"‘2+2. Tim gid tri nho nhat

cua biéu thirc S=x+2y.

A -2 B.

4

c.-2 D. -1
8 4

N

Cau 16: Cho 2 s6 thuc x,y thoa man x*+2y>>1 va log, . ,(2x+vy)>1. Biét gia tri 16n
y y 8oy (2X+Y g

a+b\/5

C

~ 2 \ 7. \ 4 ' A \ a \ 4 A ~ A
nhdt cia P=x+y la vOi a,b,c 1a cdc s6 nguyén duong va — la cac phan so toi
c

gian. Tinh gia tri ctia bi€u thitc P=a+b+c

A. 17 B. 12 C. 11 D. 16

Cau 17[THTTI: Cho 2 s8 thuc duong thay doi a,b thdéa man diéu kién:
Ina(1-Inb)=Inbv4-In’a
Goi M, m Ian luot la gia tri 16n nhat va gia tri nho nhat cua log, a. Gid tri cia M +m bé“mg?

A. 2(@—1) B. 2(JE+1) C. 2(1—\/5) D. 1442

Cau 18: Cho x,y la hai s0 thuc dwong thoa man y >4x, gia tri 16n nhat cta biéu thtac
n2x+5y_2y+5x
y X

P=1

c6 dang ln%—n . Tinh tdng m+n
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A. 25 B. 24 C. 29 D. 4

Cau 19: Cho 2 s& thue duong thay d6i a,b thoa man log, (a+1)+log, (b+1)>6. Tim gid tri

nho nhét ctia biéu thiec S=a+b
A.12 B. 14 C.8 D. 16

Cau 20: Cho s8 thuc x théa man xe[0;16]. Biét rang gid tri nho nhat cta bidu thirc

f(x)=8.3% 1 9% _9¥ dat duoc khi x = ™ véim, n la cac s6 nguyén duong va — la
n n

phan s6 t6i gian. Tinh m+n

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

HUGNG DAN GIAI

Cau 1. Chony C.
Tacd 2x-y=x*+y* +1 (x-1) +(y+2) =4
Khi d6 theo bat dang thitc Cauchy — Schwarz ta co:

S:4(x—1)+3(y+2)—7£\/(42+32)((x—1)2+(y+2)2)—7:3
x=1_y+2 |x=

Diu “=" xayrakhivachikhi{ 4 = 3 <41 °
4

4x+3y-5=0 y=——

5

Cau 2. Chony C.

2
, . 4y -1
Theo gia thiét ta co t=—=< Y :—[1—2j +4<4

X
y oy y

= | O

Khi dé S=6—y+ln£§+2J= +In(t+2)=1£(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 giai phwong trinh logarit d€ tim mai lién hé gitta x,y.
Xétham s& f(t)=2""+log, (t+1)-3 day la ham dong bién trén [0;+x)

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

2 (o )2 2 2\V _(n 2 % 16\/6
S* =(x-y) (1+(x +Xy +y )) =(2-2xy)(3+xy) < > :>SS—9

Cau 4. Chony C.

Ap dung cac tinh chat ctia logarit thi tir gia thiét ta suy ra duoc:

Tap chi va tu liéu todn hoc | 14



Nhin lai cdc bai todn van dung cao mT — logarit |

3

xy2x +y=y(x-1)2x’ =>y=

x—1
Vi do x,y duwong nén tir diéu kién ta suy ra x> 1
=£(x)2f(V2)=4+42
Cau 5. Chon y B.
Theo gia thiét ta c6 a’ +b> >1=a+b>a’ +b’ @(a—%)2+(b—%f S%

Khi d6 theo bat dang thitc Cauchy — Schwarz ta co:

S I IR

Cau 6. Chon y A.

Theo gia thiét ta c6 y:é21:>xé4:%£x§4:>log2xe[—1;2]
X

Khi do6 P=10g§x+(1—10g2 x)2 e[%;5}38=5+2é=6

Cau 7. Chon y D.

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

y
Khi d6 chia ca t&r va mau cho y ta chuyén vé bai todn xét tinh don diéu ctia ham
t+1 2t+3 5-3t 1 2 1

f(t)_\/tz—’c+2_’f+2 :f'(t)zz\/(tZ_Hzf (t+2)° 2\/2_3 (t+2)° 70
=f(t)<f(1)= ﬁ——:ﬂ) 10

Cau 8. Chony C.
Ttr gia thiét ta suy ra 2x* +xy +3y° —11x—20y +40 =0
Thé Sx =y vao gia thiét trén ta dwoc (45 +2)x* —(20S+11)x+40 =0

Str dung diéu kién c6 nghiém ta c6

A, >0 240S° -440S+199<0=Se

552410 55+2+/10 N 11
60 60

at+tb=—
6

Cau 9. Chony A.

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

Theo gia thiét ta c6 { = x> O;IOg(x2 —9y2) =1<x*-9y* =10

A
Phuong trinh trén phai c6 nghiém dwong nén ta co {S 0 > 3
>

Céu 10. Chony C.
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Tuong ty nhu cau trén
Cau 11. Chon y D.

Lam tuong tir cau 5 ta co

1Y 17 3
+y+32X+y’ 42 | x—= | +|y-=| <=
TRy (X 2) [y 2) 2

s3]

D4u “=" xay ra khi va chi khi

Cau 12. Chony C.
Tuong tw cau 4
Cau 13. Chon y A.

2
Tt gia thiét ta cd x+y:xyﬁ(xzyj =>X+YZ4:>SZ%(X+Y)2 >8
Cau 14. Chon y A.
Tir gia thiét thie nhat ta suy ra (x-2)° +(y—2)" <2. Day 1a mét hinh tron (C,) ¢6 tam 1a
I,(2;2) va R, =+2. Tir gia thiét thi 2 ta suy ra (x-1)"+(y-1) =m=m>0, day la
duong tron (C,) c6 tam1a I, (1;1),R=«/E.

Do yéu cau cua bai toan nén (C, ),(C,) phai ti€p xtic ngoai véi nhau, suy ra

2
LI, =R, +R, =>m=(10 -2
Cau 15. Chon y A.
Ta sé dua vé viéc giai phwong trinh tir d6 tim ra mdi lién hé gitra x,y
44372 4, 3%)
7x2—2y+2 - 72(x2—2y)

Tu gia thiét ta c6 S f(x* =2y +2)=£(2(x" —2y)) ox2-2y=2

:>S:x2+x—22—%

Chii . Ngoai ra ta c6 thé'dit t = x> —2y sau d6 ding mdy tinh dé gidi phweong trinh mii!
Cau 16. Chony C.

Tuong tw cau 5.

Cu 17. Chon ¥ A.

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

Do logba=ln—a=§:>§=x+\/4—x2 e[—Z;Z\E]
Inb y 'y

Cau 18. Chon y B.

Tap chiva tu liéu todn hoc | 16



Nhin lai cdc bai todn van dung cao mT — logarit |

Theo gia thidt ta c6 t=2> 4. Khi d6 ta duoc
X

p=in 2Oy 2Y*OX =1n(3+5]—2—y_5=1n(%+5)—2t—5s1n%—13

y X y X
Cau 19. Chony A.
Theo gia thiét ta c6 (a+1)(b+1)>64. Ap dung bat dang thirc AM — GM ta duoc

a+b+2

2
64£(a+1)(b+1)s( j —a+b+2>14=a+b>12

Cau 20. Chon y A.

Gid tri nho nhat caa ham so la 0 dat dwoc khi x = %
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2. HAM PAC TRUNG.

Dang toan nay dé bai sé cho phuong trinh ham dac trung tir d6 ta sé di tim m&i lién hé
gitta cac bién va rat thé vao gia thiét thi 2 d€ giai quyét yéu cau bai toan. Nhin chung
dang toan nay ta chi can ndm chic dwoc ky nang bién doi lam xuat hién dwgc ham dac
trung két hop voi kién thic vé dao ham la sé giai quyét duoc tron ven!

Ta c6 tinh chat sau ctia ham s6 .

Tinh chit. Néu ham s6 y =f(x) don diéu 1 chiéu trén mién D va ton tai u, veD thi khi
d6 phuong trinh f(u)=f(v)<u=v

Ta sé dung kién thitc nay d€ giai quyét cac bai toan muc nay!

Vi DU MINH HOA

2y +1
Cau 1: Cho 2 s thuc khong 4m x,y théa man x* +2x-y+1=1log, Ll . Tim gid tri nho
X+
nhit m cua biéu thtec P=e®" +4x* -2y +1
A. m=-1 B.m:—l C.mzl D. m=e-3
2 e
Thiy Dang Thanh Nam - Vied.on
Loi giai

Médu chét ctia bai toan nay sé phai lam xudt hién ham déc trung ttr d6 rut ra mai lién hé

gitta x va y. Bién doi gia thiét ta co:

Ay
X+

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

& 2(x+1)" +log, 2(x+1)" =log, (2y+1)+2y+1<:>f(2(x+1)2):f(2y+1)(1)

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 ¢ f'(t)= +1>0. Do d6 f(t) la ham

tln2
dong bién trén (0;+e0). Vay phuong trinh (1) < 2y +1=2(x+1)’
Thé vao bi€u thirc can tim ta duoc P=e™" +4x* -2 (x+ 1)2 +22> —% )
Chon y B.
Chii 4

e Phan tim gid tri nho nhat cua ham 1 bién xin nhwong cho ban doc!

o Dé&tim ham dic trung ta phdi ludn dwa vao biéu thitc mii hodc biéu thirc trong ham logarit

o V6i bai thi tric nghiém ta c6 thé lwoc bé bude xét ham s6'don diéu dé suy ra ludn méi lién
hé

Tap chi va tu liéu todn hoc | 18



Nhin lai cdc bai todn van dung cao mT — logarit |

Ciu 2: Cho 3 s0 x,y,z théa man x>y >z>0 dong thoi logz[x_yjz(x+z)(z—x—2y).

Y-z

2 2
Khi d6 GTNN cta biéu thite P = —2 +4Y

G W bang bao nhiéu?
z" +2xz+4y

AL B. 2 c.l D. 2
2 3 5 7
Nguyén Minh Tudn
Loi giai

Y tuéng bai todn khong méi, van dé la ta phdi tim dwoc mdi lién hé giita cdc bién v6i nhau, va bim
sat vao cic biéu thirc trong ddu logarit €' xdy dung ham ddc trung. Bién doi gid thiét ta diwoc:
X—y
log,| —= |=(x+z)(z—x-2
&2 (Y—ZJ ( )( Y)
e log, (x—y)-log, (y-z)=2> —x* -2y (x+z)
2 2

< log, (x—y)+(x-y) =log,(y—z)+(y-z)

SX-y=y-z&X+z=2y
Thé vao gia thiét ta duoc:

244y _x2+2xz+222_t2+2t+2(t_§>1J
47> +2xz+4y®  X* +4xz+5z" £ +4t+5

=z
Ttr day dé dang tim dwoc minP :% .

Chony A.

2 2

2
Céu 3: Cho 256 x,y >0 théaman x*+y* >1 va dong thoi x2+2y2—1:ln( 17y j
x> +y

v, L4 . 2 A, 2 - A2 Vs 4 /&) \ ~ A
Biét gia tri nho nhat cta biéu thic P = 12+ 5 Y > =m+n voimn la 2 s6 nguyén duong.
Ry
Hoi c6 bao nhiéu bo s6 (m,n) thoéa man?
A1 B. 3 C.0 D. 2
Nguyén Minh Tudn
Loi giai

Nhin thiy biéu thirc logarit viét dwdi dang phin thikc la ta nghi ngay t6i ham ddc trung. Bién déi

Qai thiét ta duwgc.

2
x2+2y2—1:1n( 17y ]

x> +y?

en(l-y*)+1-y* =In(x*+y’)+x’ +y’ & x> +2y* =1
Tuy nhién van dé khé khong nam 6 viéc bién d6i ma nam & phan sau.
Stt dung bat dang thitc AM — GM ta c6:
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4 4 4 2
¢ = 2 K = 523K
X.y.y (x2+y2+y2) . y y
> 27
16y* 16y* 16y’ 4
NN ) A— oy = s 0syt = Y >3(E2y2
2y (X ty )(X +y ) (2y2+x2+x2+y2+y2) (x2+y2 X"ty
27

Cong vé theo v& ta duge P >3+/3 =1.4/27
Vay ¢62bd s6 (m,n) thoa man yéu cau dé bai.

Chon y D.

Céu 4: Cho phuong trinh log, (2x2 +2x+2) = 2% +y? —x? —x . Hoi 6 bao nhiéu cip s§
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 giai
Bién doi gia thiét ta duoc:
log, (2)(2 +2x+2):2y2 +y’ -x* -x < log, (x2 +x+1)+x2 +x+1=2" +y’

Zlogz(x2 +x+1) 2

+log, (x2 +x+1)=2y2 +y’ < log, (x2 +x+1)=y
Do 0<x<500=y" =log,(x’ +x+1)e(0;18)=0<y<5. Vay ta c6 4 gi tri nguyén cua y
thoa man yéu cau dé bai dong nghia c6 4 cip sd (x,y) thoa man phuong trinh da cho.

Chony A.

Cau 5: Cho 3 s6 thuec a,b,c thoa man log, — atbtc

R =a(a—4)+b(b-4)+c(c-4).Gia

tri 1on nhat cta biéu thitc P = Ao
a+b+c
12++/30 4++/30 8++/30 6 ++/30
Al —— B. C. D.
3 3 3 3
Thiy Pang Thanh Nam - Vied.vn
Loi giai

MGt bai todn phit biéu don gidn nhung khd la kho. Triwedc tién bién doi Qid thiét ta duoc
a+b+c

log, I =a(a—4)+b(b-4)+c(c—4)

& log,4(a+b+c)+4(a+b+c)=log,(a’ +b* +c* +2)+a’ +b’ +c* +2
oa+b?+c?+2-4(at+b+c)=0= (a=2)" +(b-2)" +(c-2) =10(C)
bén day str dung dai s6 thi kha 1a kho, va y twdng st dung yéu t6 hinh hoc cua tac gia bai
toan rat hay d6 la sit dung diéu kién tuong giao gifta mit phang va méat ciu trong hinh

phang Oxyz. Quy dong gia thiét ta duoc:

Tap chi va tu liéu todn hoc | 20
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_a+2b+3c
a+b+c

P <a(P-1)+b(P-2)+c(P-3)=0(P)
Diéu kién twong giao ctia mit phang (P) va mit cau (C) la:
6++/30

P12 _ /g ep<bty30
J3P? —12P + 14 3

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

Chon y D.

Vi duy 6: Tim tat ca cac gid tri thuc dwong ctia tham s6 a thoa man bat dang thic

2017 a
[2:1 + %) < (220‘17 + 2;!-)17 j

A.O<ax<1 B. 1<a<2017 C. a>2017 D. 0<a<2017

THPT Kién An — Hai Phong 2017 - 2018

Loi giai
Lay logarit co s0 2 ca 2 v€ ta duoc

1 1 Y 1 1
(za + ?j < (22017 + WJ = 2017 log, (Za + ?j <alog, (22017 + j

. 1 1
log, (2 +2aj _ log, (22017 + a7 j

- a - 2017
Xét ham s0 :
1
1082(2X+x] log, (4" +1)- 4.x.In4—(4"+1)In(4" +1)
~ 20 ) log,(4"+1)-x = 1 X.In +1)In(4* +
f(x)= ” = ” :f(x)lnzl X2(4X+1) }<

Suy ra f(x) 1a ham giam trén (0;+0) = f(a) <f(2017) khi 0 <a <2017
Chon y D.
Nhdn xét. Qua cac vi du trén ta phan nao da hiéu dwgc y twong va phuong phap lam dang

todn nay. Sau day la cac bai tap luyén tap cho cac ban.

BAI TAP TU LUYEN

Cau 1: Cho cac s6 thuc duwong a,b thoa man log, 2-ab_ 3ab+a+b-7. Tim gia tri nho
a-+
nhéat ctia biéu thiec S=a+5b
A 295 -6 B 495 +15 c 3J95 -16 b 595 — 21
| 3 ) 12 ) 3 | 6
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x> +2018

Cau 2: Cho 2 s8 thye duwong x,y thoa man 201777 = —
v — 2y +2019

. Biét rang gia tri nho

nhat ctia bifu thite S =(4x* +3y)(4y” +3x)+25xy 1a % v0i a,b la cac s& nguyén duong va

% t6i gian. Tinh T=a+Db.

A, T=27 B. T=17 C. T=195 D. T=207
1-ab

Cau 3: Cho cac s6 thuc duwong a,b thoa man log, =2ab+a+b-3. Tim gia tri nho

a+b
nhat ctia biéu thttc P =a+2b.

A 2V10-3 g 2v10-1 c W10-5 p, W10-7
2 2 2 2
2 —
Cau 4: Cho 2 s6 thyece x,y thoa man e"“wm —ey2+m =y+ y 1 X Biét gia tri 16n nhat ctua

biéu thite P=x"+2y” —2x* +8y —x+21a % vdi a,b la cc s6 nguyén duong va % toi gian.
Tinh T=a+b.
A. T=85 B. T=31 C. T=75 D. T=41
x+2y
Cau 5: Cho 2 s8 thuc duong x,y thoa méan 3% —(%) =2-2xy —2x—4y. Tim gia tri nho

nhat ctia biéu thiec P =2x+3y

% C. 1542 -20 D. 3v2-4

A. 62 -7 B.
V2 10 2

Cau 6: Cho 2 s8 thuc duong x,y théa man (x+y) +x+y +log, ;(l =8(1-xy) —2xy+3.

Tim gia tri nhé nhat caa biéu thitc P=x+3y .

A 115 g, 215 c. J15-2 p, 3+215
2 2 6
Ciu 7: Cho 2 s6 thuc duong x,y thoa man log, Y - —y* +3y+x—3vx+1. Tim gi4 tri
24Ux+1
nho nhat cua biéu thiee P = x—100y.
A. -2499 B. —2501 C. -2500 D. -2490
X+y

Céu 8: Cho 2 s6 thuc xy thoa man log NS —

=x(x-3)+y(y—-3)+xy. Tim gi4

tri 16n nhat cta biéu thic P = X+2y+3 .
X+y+6
L 249 g B+ 34249 c 37 —+/249 e J249
’ 94 ) 94 ) 21 ) 94
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X+y

Céau 9: Cho 2 s0 thuc x,y thoa man log 53

Ty iy 2 =x(x-3)+y(y—3)+xy. Tim gi4

tri nh6 nhét cua bicu thire P =22V "5
X+y+6
A 69 ++/249 B 43 + 34249 C 37 —~/249 D 69 —~/249
! ' 94 i %
A ~ , ~ 2x+y+1 . e 1 1A
Cau 10: Cho 2 s6 thie duwong x,y thoa man log, ———— = x+2y . Tim gia tri nho nhat cua
X+y
biéu thic S = 1 + i
S
A. 6 B. 3+2V3 C. 4 D. 3+3
X+y

Ciau 11: Cho 2 s6 thuc x,y thdéa man log,

Xz+yz+xy+2=X(x—4)+y(y—4)+xy.B@%gm

x+2y+1 a+'b . s A . a
= , voi a,b,c la cac s6 nguyén duong va —
X+y+2 c c

tri 16n nhat cta biéu thic P =

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

2
N 1
Céu 12: Cho 2 s8 x,y thoa man (x—y)(x* +xy+y’ —2):2lnw. Tim gi4 tri nho

x+vVx?+1

nhét ctia bidu thite P=——— + —~ +xy
X" +y~  2xy
A. 0 B. 1 C. 2 D. 3
Cau 13: Cho 2 s8 thuc duong x,y thoa man 2018”972 = ZX—“i . Tim gi4 tri nho nhat cta
Xy —
biéu thirc S =x+4y
A. 6+43 B. 1+23 C. 6-4+3 D. 9+43

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

2dx+1

nho nhat cua biéu thiec P=x-y

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

gid tri 16n nhét cta biéu thie P=(x+y)(50-9xy)-39x* -6y” la % vGi a,b 1a cac s6

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

A. 188 B. 191 C. 202 D. 179
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Ciu 16: Cho 2 s6 thuc x,y thoéa man x,y>1 va log, [(x+1)(y+1ﬂY+l =9—(x-1)(y+1).
Biét gia tri nho nhat ctia biéu thitc P =x*+y> -57(x+y) la s8 thuc c6 dang a+b7 véiab

la cac s nguyén. Tinh T=a+b.

A. 28 B. -29 C. 30 D. -31
2 2
Cau 17: Cho 2 s8 thuc x,y thoa man log, 3X - —+x”+2y?+1<3xy. Tim gia tri nho nhat
Xy +X
2 2
ctia bidu thire P = 2 Y *+2Y
2xy -y
A2 B. 2 c D. Z
2 2 2 2
Ciu 18: Cho 2 s6 thuc a,b thoa man log; (iﬁfj =a+3b—4. Tim gia tri nho nhat cua
a+
biéu thitcc P=a’ + b’
A2 B. 2 c. D. Z
2 2 2 2
n o .~ x+4y
Cau 19: Cho x,y la cac s thuc dwong thoa man log, =2x—4y+1. Tim gia tri nho
X+y
4 22 2
nhét clia bidu thite P = X —2X¥_+0X
(x+y)
9 16 25
A. — B. — D. —
1 9 C 4 9
A ! 4 ~ 2 ~ X+2 3 5Xy -x-2
Cau 20: Cho x,y la cic s6 thuc duong thoa man 5% +—+x+1=—+3""" +y(x-2).
3¥
Tim gia tri nhé nhat ctia biéu thic T =x+2y
A. 6-23 B. 4+2V6 C. 4-26 D. 6+23

HUGNG DAN GIAI

Cau l. Chony A

Bién d6i gia thiét ta dwoc
log,(2-ab)-log,(a+b)=3(ab-2)+(a+b)-1
< log, (3(2-ab))+3(2—ab)=log,(a+b)+(a+b)

6—-a

<3(2-ab)=a+beb(3a+1)=6-a=b=

—1+\/%J_2x/%—6
3 3

3a+1(0<a<6)

:S:f(a)zf(

Cau 2. Chony D

Bién doi gia thiét ta duoc
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(x* +2018)2017* =((1-y)’ +2018)2017" & x =1~y

:>5=16(><2—><)2 +2(x —x)+12>%

Cau 3. Chony A
Twong tu cau 1.
Cau 4. Chony A
Bién d0i gia thiét ta duoc
ety _gornlind _ y? —(x—4y)
& x—éLme/qulex‘f*“ﬁ‘7 =y’ + 152 +4e¥" 1

(:)x—4y+\/1—x2 :y2+\/1—x2 @x:y2+4y

Dén day thé vao gia thiét con lai va khao st ham s6 trén doan [-1;1] ta sé tim duoc gid tri
, oo 58
16n nhat cia P=—
27

Cau 5. Chony A

Bién doi gia thiét ta co

1 1-xy 1 x+2y
(5) 1 xy =(§) —2 x+2y @1 Xy =Xx+2y
:»P:f(x)=2x+3[ ’;j [3\/_ 4) 62 -7

Cau 6. Chony C
Bién doi gia thiét ta co

(x+y) +x+y+log, (x+y)=(2(1-xy)) +2(1-xy)+log, (2(1-xy))
(xe(0:2)) > P=xs 225 5. fi5

2x+1

2-x
o x+y=2(1-xy)ey= i1

Cau 7. Chony B
Bién doi gia thiét ta co
log, y+y” -3y =log, Vx+1+(x+1)-3vx+1=y=+/x+1

—P=x—-100/x+1 =(Jx+1—50)2 2501 > -2501

Cau 8. Chony A

Bién d6i gia thiét ta co
logﬁ(x+y)—logﬁ(xz+y2+xy+2):x2+y2+xy—3(x+y)
<:>logﬁ(3(x+y))+3(x+y):logﬁ(xz+y2+xy+2)+x2+y2+xy+2

2 2
<:>3(x+y):x2+y2+xy+2<:>(x+%J +%—3(x+%j—3?y+2
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<:>(x+§ 2] [y\/_ I] — 1o a’+b> =1(1)

2
%/_J
a b
Khi d¢ ta duoc
Y= +1:>P X+y+6)=x+2y+3
sy 1Py 49)-

b 3b 1
<Pla+t—=+8 |=a+—=+6<(P-1)a+—=(P-3)b+8P-6=0(2
[ For8|mas P rs e (PT)as o (P-3) 2)
Coi (1) 1a phwong trinh duong tron (C) ¢6 tam la gdc toa dd va R=1 va (2) 1a phuong
trinh duong thang (d). D& (C) va (d) cé diém chung thi ta 6 diéu kién:

4(0;d) <R & 8P -6 1o 09- \4/24 <p S69+\4/249
\/(P—1)2+;(P—3)2 7 ’

Cau 9. Chony D
Tuong tw cau 8.
Cau 10. Chony A
Bién doi gia thiét ta co
log, (2x+y+1)—log,(x+y)=x+2y
< log, (2x+y+1)+(2x+y+1) 10g3( x+y))+3(x+y)

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

=

Cau 11. Chony A
Tuwong tw cau 8.
Cau 12. Chony C

Bién d6i gia thiét ta co

2
1
) v+ v —2) = LY
( Y)( Y ) x+x2+1

e x’ -y’ =2(x-y)=2 (y+1/y2+1)—21n(x+m)
<:>21n(x+ )+x —-2x = 21n(y+«/y + )+y3—2y

2>2

Sx=y=>P=

Cau 13. Chony D
Cau 14. Chony B
Dé thi HKI — Chuyén Amsterdam — Ha Ngi — 2017 — 2018
Cau 15. Chony A
Cau 16. Chony B
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Nguyén Ding Dao — Bic Ninh — Lin 2 — 2017 — 2018
Bién doi gia thiét ta co
log, ((x+1)(y+1))yH = 9—(x—1)(y+1) = (y+1)log3 ((x+1)(y+1)) :9—(x—1)(y+1)

<:>logS((x+1)(y+1)):%—(x—1)<:>logs(x+1)+log3(y+1):%—(x—l)

<:>log3(x+1)+x+lzlog3—9 — <::>x+1:—9 = x+y=8-xy22=1<xy<6
y+1 y+1 y+1
=83
Khi d6 P=(8—xy)3—3xy(8—xy)—57(8—xy)=f(xy)2f<9—2\/7>:>{i_ 11
Cau 17. Chony B
Bién doi gia thiét ta co
2 2 2 2

+2x% +2y* +1<3xy +x° @logzﬂ
3xy +x

- +2x7 +2y” <3xy +x

& log, (2x* +2y? ) +2x" +2y” <log, (3xy +x* )+ 3xy +x*

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

2

2("} ~X42

=P= y y :f[i)zf(é):g
2x_4 2

y
Cau 18. Chony C
Cau19. Chony B
Cau 20. Chony B
Bién d6i gia thiét ta dwoc

Xy

5 4 D 4=

3¥
& 5 37 x4 2y =59 31 4 xy -1

+377 +y(x-2)

Sl-xy+x+y=0cy(x-2)=x+1>0=>y= X+;(x>2)
X_
:>S:f(x):x+M2f(2+\/g):4+2\/€

X_
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3. CAC BAI TOAN LIEN QUAN TOI DINH LY VIET.

Phuong phéap chung ctia cac bai todn 6 dang nay hau hét sé la dwa gia thiét phuong trinh
logarit vé dang mot tam thitc, sau d6 sit dung dinh ly viet va cac phép bién doi logarit dé

giai quyét bai toan. D€ hiéu ro hon ta cung di vao cac vi du.

Vi DU MINH HOA

Vi du 1: Cho cdc s6 nguyén duong a,b>1 théa man phwong trinh:
11log, xlog, x—8log, x—20log, x-11=0
Biét rfmg phuong trinh trén 6 tich 2 nghiém la s6 tw nhién nho nhéat. Tinh S =2a+3b
A. 28 B. 10 C. 22 D. 15
D¢ minh hoa hoc sinh gioi tinh cap THPT tinh Phii Tho

Loi giai
Ta dwa phuong trinh vé phuong trinh bac 2 theo an la log, x ta duoc:
11log, a(log, x)* —4(2+5log, a)log, x~11=0
P& phurong trinh ¢6 2 nghiém thi A >0 < 400(log, a)’ —164log, a+64 >0 ludn dung
Goi x;,x, la 2 nghiém ctia phuong trinh thi khi d6 theo dinh ly Viet thi ta c6
4(2+5log,a) 8 20

=—1Ilog, b+
11log, a 11 11

8 20 52
< log, (x,x,) = ﬁloga b+ XX = blal

log, x, +log, x, =

Do a,b la cac s6 nguyén duwong dong thoi tich 2 nghiém la s6 tu nhién nho nhat nén ta sé
c6 1 danh gid sau x,x, = b%a% = (azob18 )111 > (220.b8 )111 = 2(29 b°® )111
bé xx,eN =2°b*=n">2°2°=n>3, mat khac n"i2=>ni2. Dén day ta xét cic
treong hop sau

e NéEun=4=b"=8192=bgN

e Néun=6=b*=708588=bgN

e Néun=8=Db*=708588=b=8
Vay a=2,b=8.
Chony A.

Vi du 2: Xét cic sd nguyén duong a,b sao cho phwong trinh aln’x+blnx+5=0 c6 2
nghiém phén biét x,,x, va phuong trinh 5log”x+blogx+a=0 c6 2 nghiém x,,x, thoa

man x,x, > X,X, . Khi d6 gia tri nho nhat ctia biéu thitc S =2a+3b béing

A. 30 B. 25 C. 3o D. 17
Cdu 46 ma dé 104, dé thi THPT Qudc Gia mon todn 2017
Loi giai
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Diéu kién d€ ca hai phwong trinh c6 hai nghiém phan biét 1a x >0,b>—20a >0 va a,b dong
thoi 14 cac sO tu nhién 1on hon 0.

Xét phuwong trinh aln®x+blnx+5=0, dit t=Inxphuwong trinh try thanh at® +bt+5=0,
gia st t; =lnx,,t, =Inx, la 2 nghiém ctia phwrong trinh thi theo Viet ta c6:

b

t, +t, =Inx, +Inx, =In(x,x, ) =—§ S XX, =e ?
_b
Tuwong tw d6i véi phuong trinh 5log” x +blogx+a=0 ta cd x,x, =10 3
Mt khac theo gia thiét ta co:
s 4n:.. b : b b 1 _In10 5

XX, >XX, e 2>10 " & —=>In10 5 & —<—-In10 = -<——a>
a a b5 a 5 In10

>2

Dong thoi ta lai c6 a 1 s6 nguyén dwong nén suy ra a>3 va b>°-20a>0,beN =b=>8
Vay S=2a+3b>2.3+3.8=30.
Chony A.

Vi du 3: Cho cac s6 thuc a,b>1va phuong trinh log, (ax)log, (bx)=2018 c6 2 nghiém
phan biét m,n. Tim gi4 tri nho nhat ctia biéu thirc P =(4a’ +9b*)(36m’n” +1)
A. 144 B.72 C. 68 D. 216

Loi giai
Ta dwa phuong trinh vé phuong trinh bac 2 theo an la log, x ta duoc:
log, (ax)log, (bx) =2018 < (1+log, x)(1+log, x) =2018
< log, xlog, x+log, x+1og, x+1=2018 < log, a(log, x)2 +(1+log, a)log, x =2017

Theo dinh ly viet ta co

logam+logan:—1+10¢:—10gab—1=10ga 1b:10ga (mn)< mn=—

log, a ab
Ap dung bat dang thitc AM — GM ta ¢

P =(4a® +9b2)( 50 +1) > 24422 967 2,| 20— 144
a’b a’b
4a” =9b’
D4u “=" xay ra khi va chi khi { 34 <a=3,b=2
a’b”

Chony A.
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Vi du 4: Cho 3 s6 thuc a,b,c thay d6i 16n hon 1, théa méan a+b+c=100. Goi m,n lan luot
12 2 nghiém ctia phwong trinh (log, x)° —(1+2log, b+3log, c)log, x—1=0. Tinh gi4 tri

cta biéu thirc S=a+2b+3c khi mn dat gia tri 16n nhat.

500 700 600
A — B. — . D. —
3 3 C. 900 3

Loi giai
Véi bai todn nay gia thiét da duoc dua vé mot tam thirc bac 2 sén roi nén ta chi can su
dung tdi dinh ly viet, ta dwoc
log, m+log, n=1+2log, b+3log, c=log, (ab’c’) < mn =ab*c’

Theo bat dang thitc AM — GM ta c6

mn = ab?c® =ab? (100—a—b)3 =%(3&1.%.%(100—a—b)(lOO—a—b)(lOO—a—b)j
3b °
27 6 27
Dau “=" xay ra tai 3a:&:100—a—b<:>a=@,bzw,c=@382m—o
2 3 3 3 3

Chon y B.

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 phén biét dong thoi c6 chung mot nghiém va x, la
nghiém ctia phuong trinh (1), x, 1a nghiém cua phuong trinh (2). Tim gid tri nho nhat

ctia biéu thiec S=x,”> +x,”

A. 1 B.2 C.3 D.4
Dé thir nghiém mon todn ki thi THPT Quoc Gia 2018 — B GD&DT
Loi giai

Piéu kién m#n

Goi x, la nghiém chung ctia 2 phwong trinh khi do6 ta cé
In*x, —(m-1)Inx,+n=0
o~ i, = (n-1)lnx,—(m-1)Inx, +n—-m
In®x, —(n-1)Inx, +m =0
& (n-m)lnx,=m-n=Inx,=-1=>m+n=0

Ap dung dinh ly viet cho 2 phuwong 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
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n n lnx2=—m
= —Inx,-Inx,=m-n<Inx,| —1|=m-n=
m m Inx, =—n

Khi d6 S=x,>+x,” =e”™ +e’™ . Theo bat dang thitc AM — GM ta c6:

S=x2+x,2=e ™ +e’™ > /e 2" ™ =2
Chon y B.
BAI TAP TU LUYEN
Céu 1: Cho 2 s6 thuc a,b>1. Biét phuong trinh a*b* " =1 ¢ 2 nghiém phan biét x,,x,.

2

Tim gi4 tri nho nhat ctia biéu thiic S = [%j —4(x, +%,).
A.4 B. 332 C. 334 D. {4
Cau 2: Cho 2 s6 nguyén duong a,b > 1. Biét phwong trinh a*"' =b* ¢4 2 nghiém phan biét
X;,X, va phuwong trinh b = (9a)” c6 2 nghiém phan biét x,,x, thoa man diéu kién
(x; +%, )(x; +X, ) <3. Tim gia tri nho nhat cta biéu thitc S=3a+2b
A. 12 B. 46 C. 44 D. 22
Cau 3: Xét cac s6 nguyén duong a,b sao cho phuwong trinh a.4*-b.2*+50=0 c6 2 nghiém
phan biét x,,x, va phuong trinh 9*-b.3* +50a =0 co6 2 nghiém phan biét x,,x, thoa man
diéu kién x, +x, > X, +X,. Tim gid tri nho nhat cua biéu thirc S =2a+3b
A. 49 B. 51 C.78 D. 81
Cau 4: Cho 2 s6 thuc a,b>1 thay d6i théa man a+b=10. Goi m,n la 2 nghiém cua
phuong trinh (log, x)(log, x)—2log, x—3=0. Tim gia tri nho nhat cia P =mn+9a

279 81 45
A — . C. — D. —
1 B. 90 1 >

Cau 5: : Cho 2 s6 thuc a,b>1 thay d6i thda 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 nh4t cia P =mn

16875 4000
A —— B. —— . 1562 .
16 7 C. 15625 D. 3456

Cau 6: Biét rang khi m,n 1a cac s& nguyén duong thay ddi va 16n hon 1 thi phuong trinh

8log,, xlog, x—-7log,  x—6log, x=2017 ludn c6 2 nghiém phan biét a,b. Tinh S=m+n

dé tich ab la mot s6 nguyén dwong nho nhat

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

Cau 7: Biét rang khi m,n 12 cic s dwong thay ddi khac 1 thoa 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 rang gia tri 16n nhat ctia biéu thirc In(ab) la Eln(i}rlln(ij véi ¢, d 1a cac s6
4 (13) 18 \13

nguyén dwong. Tinh S=2c+3d
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A. 2017 B. 66561 C. 64544 D. 26221
Cau 8: Cho 2 s6 thuc a,b>1. Biét phuong trinh a*b**' =1 ¢6 nghiém thuc. Tim gia tri

nho nhét cta biéu thirc P =1log, (ab)+
log, b

A. 2017 B. 66561 C. 64544 D. 26221
Cau 9: Cho cac sd nguyén duong a,b>1 thoa man phuong trinh:
13log, xlog, x—-8log,  x—20log, x-11=0
Biét rz‘“mg phuong trinh trén 6 tich 2 nghiém la s6 tw nhién nho nhat. Tinh S =3a+4b
A.52 B. 34 C.70 D. 56
Cau 10[Minh Tuén]: Cho 3 s8 thuc duong a,b,c thoa man a+b+c=6. Goi m,n lan luot 1a

2 nghiém cua phuong trinh log, x.log, (xabc)=712. Biét rdng gia tri nhé nhat ctia biéu
, 101 1 1 v 1o . e T
thic P=log,| 3mn——| —+—+— |+108 | duoc viét dudi dang i+log,j vdiij la cac so
mnia b c
nguyén duong. Khi d6 gia tri ctia biéu thitc T =i+j bang?

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

Cau 1. Chony C.
Bién doi gia thiét dong thoi ap dung dinh ly viet ta dwoc
+x, =-1
x2—1+><logba:0<:>{X1 %708
XX, =—1

Theo b4t dang thitc AM — GM ta c6

2 2
S= ! +4log, a= L +210gba+210gba233/2
log, a log, a

Cau 2. Chon y B.
Véi phueong trinh dau ta 18y logarit 2 vé ta duoc x* —xlog, b+1=0

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

x, +x, =log, b

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

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

Cau 3. Chon y D.

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

= b”> >200a
A, >0;S5,>0;P, >0

biéu kién d€ 2 phuong trinh déu ¢6 2 nghiém duwong la {
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2X12X2—@:>x +x, =1lo 20
Theo viet ta cé ' a 1% &2

3%.3% =50a = x; +x, =log, (50a)
Theo gia thiét ta cd x; +x, >x, +x, = log,(50a) > log, (@j =a>3=>b>25=5>81
a

Cau 4. Chony A.
Bién d6i phuwong trinh dau ta duwoc phuwong trinh twong dwong
log, a(log, x)’ —2log, x~3=0

279

Theo viet ta ¢6 log, n+log, n = =log, b’ > mn=b’ :>P=b2—9b+9OZT

log, a
Cau 5. Chon y D.
Bién d6i phuwong trinh dau ta duwoc phuwong trinh twong dwong
log, a(log, x)* —(2+3log, a)log, x~1=0
2+3log, a
log, a
=S=a’(10-a)" =f(a)<f(6)=3456
Cau 6. Chon y B.
Lam tuong ty vi du minh hoa 1
Cau 7. Chony B.
Bién d6i phuwong trinh twong dwong
8log, m(log,, x)° —(6log, m+7)log, x—2017 =0

Theo Viet ta ¢ log, m+log, n= =2log,b+3=>mn=2a’b’

Theo viet ta co

6 7
log, a+log b= blog, m+7 =ab=m’.n® =In(ab) =§lnm+zln(2017—m) =f(m)
8log m 4 8
:f(m)sf(%j 1202, 7 1D o eesen
13 4 13 8 13

Cau 8. Chony C.
Ta c6 log, b>0

LAy logarit 2 v& ta dwoc x* +xlog, b+log, b=0

Diéu kién c6 nghiém cua phuong trinh trén la A =(log, b)’ —4log, b>0 < log, b> 4

= P=log, b+ +1=f(log,b)>f(4)=6

log, b
Cau 9. Chony C.
Tuwong tw vi du minh hoa 1
Cau 10. Chon y A.
Nguyén Minh Tudn
Bién do6i gia thiét twong dwong voi
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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 cé log, m +log, n =log, abc = mn =abc

Khi d6 ta can tim gid tri nho nhat cua biéu thirc

10 (1 1 1

P=log4(3mn—— —+—+—]+108}=10g4(3abc—10(ab+bc+ca)+108)
mnla b c

Theo bat dang 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 thitc 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
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4. CAC BAI TOAN LIEN QUAN TGI BIEU THUC LOG,A

Van dé duoc dé cap téi ¢ day thuc chdt chi la nhitng bai toan bién doi gia thiét theo an

log,a va dwa vé khao sat ham s6 1 bién don gian. Sau day la cac vi du minh hoa.

Vi DU MINH HOA

Vi du 1: Cho a,b 1a céc s8 thuc thay déi thoa man 1<a<+/b . Biét ring gid tri nho nhat
i
cua biéu thic P = (loga b )2 +6{10g¢E T:l 1a m+3n +3fp la cac s6 nguyén . Tinh gid tri
= ya

cia T=m+n+p?

A. -1 B.0 C.-14 D. 10
Vted.vn
Loi giai
Bién d6i gia thiét ta dwoc
2 2
P=4(10gab)2+6{10g££-\/5:| :4(logab)2+6|:1+log£\/;]
= a Bl
2
=4(log, b)" +6 1e— 2t =4(log, b)’ +6 1oL 2
! o ﬁ ! log b-2
8y a
o VRN £ o A PPN 1Y (g a5 s
Dit t=log, b(0<t<1) =S=£(t)=4t +6(t—_2j nggi?f(t)—f(l—%j—Z(lJr\/er\/z)

Chony C.

Vi du 2: Cho céc s6 thuce x,,X,,...,x, thudc khoang (O;ij . Tim gid tri nhé nhét cua biéu

thitc S= ]ng1 (x2 —ij-l—logxz (X3 —%j+...+10gxn (Xl —%]

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

Loi giai
7 A ~ 7 7 . A 2 ’ 1 2 ]_ 2
Trudc tién ta sé xét toi bat dang thie phu x, 2 <x. | X, ~5 >0
Bat dang thitc trén luon dting, 4p dung vao bai toén ta co:
2 2 2
P> logXl X5 +logx2 X3 +...+10gXn X] = 2(10gXl X, +logXZ X5 +...+logXn xl)

Théo bat dang thitc AM — GM ta c6:

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

Chony A.
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Vi du 3: Cho 2 s6 thuee a,b thay d6i thoa man %< b<a<1. Biét gia tri nho nhat cua biéu

thitc P =log, (3b 1j+12logba la M dat dwoc khi a=b™. Tinh M+m?

37 28
A. 15 B. 12 C. — D. —
g 3
Loi giai
7 1A, M ’ 3 2 3b—1 b3
Ta c6 bat dang thiec phu sau 3b—1<4b’ < (2b-1) (b+1)>0= 0 <—
a’ a
Mat khac Khi do ta duwoc % <b<a<1 nén ta duoc
2
3
P>log, 2 +12| 1 - _3log, b-3+— 2
IOga* (logab_l)
a
Theo bat dang thitc AM — GM ta c6
3log,b-3+— 2 =(log b-1)+>(log,b-1)+— 2 >33=9
(log,b-1)" 2 2 (log, b-1)
A 7 3 12 3 1
Dau “=" xay ra khi va chi khi (logab 1)=————5 < log,b=3=b=a’=a=b?

(log,b-1)
Chon y D.

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

2
3
P =log, (Z j 136 [log 3 ] dat gia tri nho nhat. Tinh tong S=3a+Db

b+4

13 25
A.8 B. — C. — D. 14
2 2
Dé thi thit truong THPT Kim Son A — Ninh Binh lin 2
Loi giai

Y twoéng ciia bai todn nay khong con nhw bai toan truéc vi don vé log, b la mét diéu rat kho, thay
3

vao d6 néu tinh yj thi ta sé don bién vé theo dn log, Z—b bang bat ding thitc AM — GM.

Ap dung bat dang thicc AM — GM ta co:

=lo a’ +i lo 2—10 a’ i ;
8 4b ) 16| B2 T8\ gp) 16 g2

b+2+2
2 2
3 3 1 a’ 3 3
>log,| — |[+— log, 3
4b ) 16 log a 4b 16 lo a
a3 4:b ga 4b
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Stt dung bat dang thitc AM — GM Ian nita ta dwoc

2 2
a’ 3 3 1 a’) 1 a’ 3 3
1 ga P 3 :_loga PR +_10ga — |t = 3
4b 16 1 a 2 4b ) 2 4b ) 16 a
08, logai
4b 4b
2
a’ )1 a’) 3 3 9
>3,/41 1o 3 22
1 Oga(4b] ga(z}bj 16|, a | 4
08.
4b

Déau “=" xay rakhi a=b=2
Chony A.

Vi du 5: Cho 3 s0 thue a,b,ce (1; 2]. Tim gia tri nhé nhat cua biéu thuc:
P =log,. (Za2 +8a— 8) +log_, (4b2 +16b— 16) +log_, (C2 +4c— 4)

289 11
A. 10g3 7 +10g2 8 B. ? C.4 D.6
4

Dé thi thit chuyén Lé Hong Phong

Loi giai

Xét bat dang thiic phu x° +4x—4> x> < (x—1)(x* —4) <0 ludn 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 khdc do a,b,ce(1;2] nén ta cd

logi 2 +log,, 4= logl2 be logl4 ca - 10g21(2.2) ’ log41(2.2) -

Lai theo bat dang thitc Nesbit ta co:

N | W

a,b,c

3(logbC a+log, b+log, ¢ ) Z

cyc

le

In b + ln C
Vay gid tri nho nhat ctia P bang 6

Chony D.

Chii 1f: Céch chitng minh bt diang thitc Nesbit

Day la mot bat dang thitc rat noi tiéng, hién da c6 hon 20 cach chiing minh cho bat dang
thirc nay, sau day minh xin trinh bay mot cach xét hiéu nhanh nhat cho moi nguoi tham
khao.

Xét 358 thuc duong ab,c thay ddi, khi dé ta c6 ——+—2 S>3
+c c+a a+b 2
-b
Chitng minh: Ta c6 2 4 b +—< —§=Z (a ) >0
b+c c+a a+b 2 2(a+c)(b+c)
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B4t dang thic trén ludn ding nén ta c6 diéu phai chitng minh!
BAI TAP TU LUYEN

Cau 1: Cho 2 s6 thuc a>1,b>1. Tinh gi4 tri clia bifu thic S=1log, ~/ab khi biéu thiic
P =log2b+8log, a dat gia tri nho nhat?

3
A. 632 B. “2*/1 c. ia D. 2(1+3/4)

Ciu 2: Cho 2 s0 thuc b>a>1. Tinh gia tri ctia biéu thiic S=1log, Jab khi biéu thtic

P=M+loga Vab dat gia tri nho nhat ?
log?| 2
og: (1]
11 4
A.S5=4 B.S=— C.S=— D.S=3
4 3
1 1

Cau 3: Cho 2 s6 thyec a>1,b>1. Biét gia tri nho nhét cta biéu thic S = la

+
log,a log v b
m s . \ /4 ~ A \ m \ A ~ AN e .2 4
— voim,n la cac s6 nguyén duwong va — la phan so toi gian. Tinh P =2m +3n
n n
A. 30 B. 42 C.24 D. 35
Cau 4: Cho 2 s8 thuc a,be(1;2] thoa man a<b. Biét gid tri nho nhét cua bi€u thic

P=log, (b’ +4b-4)+log} a la m+ 33n véim,n 1a céc s8 nguyén duong, Tinh S=m+n

a

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

4
Cau 5: : Cho 2 8 thuc a>b>1, biét rang P =log;} [%J +log, \/a dat gi4 tri nho nhét bing

Mkhi b=a™. Tinh m+M?

AL B. . c D. 2
2 10 2 2

Cau 6: Cho 2 s8 thiee a>b > 1. Biét rang biéu thic P = LI floga % dat gia tri 16n nhat
Ogab a

khi c6 s6 thuee k sao cho b=a". Ménh dé nao sau day diang?

A.O<1<<1 B.l<k<1 C.—1<l<<—1 D.—1<k<0
2 2 2 2
, , a’ b
Ciu 7: Cho 2 s6 thuwe b>a>1. Tim gid tri 16n nhéat caa P =log’| — |+log, (—j?
“Ib b\ a
L +;6\/§ B 23—;6\/5 C. 23+28JE D. 23—28\/5
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2 + floga 2 dat gia tri I6n nhat
log, a b
1a M khi c6 s6 thuc m sao cho b=a™. Tinh M +m

A2 B. 2 c.2 D. 2
16 8 8 16

C4u 8: Cho 2 s0 thiee a>b >1. Biét rf?mg biéu thitc P =

Cau 9: Cho 2 sd thuc a,b thay d6i thoa man i< b<a<1. Tim gia tri nho nhat cua biéu

thﬁcP:do&(b—iJ—bgan?
b

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

Cau 10: Cho 2 s6 thuc a,b thoa man diéu kién a>b>1. Tim gia tri nho nhat cua bi€u thirc
P =log? (a?)+3lo (Ej?

g;( )+3log, | +
A.19 B. 13 C.14 D. 15

Cau 11: Cho 2 sd thyc thay d6i a,b théa man %< b<a<1. Tim gia tri nho nhat cua biéu

a

1 3(6b—1

thiec P = glog j+ 4log; a

2 2
A.9 B. 12 c2 D. 2
2 2

Cau 12: Cho 2 s6 thuc a,b thay doi thoa man a>b>1. Tim gia tri nho nhét ctia biéu thiee

aY’ b
P =log, (Ej +3log, (—j ?
a

A.5 B.5-6 C.5-26 D. 4-+/6
Céu 13: Cho 2 s8 thuc a,b thay d6i thdoa man a’® >b>1. Tim gia tri nho nhat ctia biéu thirc
log . (ab).log,a

P= b > ?
3(log,b-1) +8

1

A. e
Cau 14: Cho 2 s6 thuc ab 16n hon 1 . Tim gid tri nhd nhadt cua

2 2
S=10ga[a +4b ] 1

1

1 1
B. g C. e* D.

B~

+
4 4log,, b
A. > B. E C. 13 D. 7
4 4 4 4
Céu 15: Cho 2 56 thyc a>1>b>0. Tim gia tri 16n nhat ctia P =log . (a’b)+log 5 a’
A.1-23 B. 1-242 C. 1+243 D. 1+2v2
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Cau 16: Cho 2 s0 thwc dwong ab nhé hon 1. Tim gia tri nhé nhat cua biéu thtc

4ab
P=1 1 b
oga(a+4bj+ og, (ab)
N +§\/2 5 2 +2\/2 3+ 5\/2 DL 5+2\/z
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5. SU DUNG PHUONG PHAP DANH GIA BAT DANG THUC

Day chinh 1a ndi dung chinh ctia chuyén dé ma minh mudn nhéc t6i, mot dang toan 14y y
twdng tir dé thi THPT Qudc Gia 2018. Vi du minh hoa da dwgc dwa ra ¢ phan mo dau caa

chuyén d¢é, sau day sé la cac bai toan ctia dang nay ma minh mudn dé cap toi.
CAC BAI TOAN
Cau 1: Cho x,y >0 thoa man diéu kién 4log, 2x.log, 2y =log; 4xy . Goi M,m Ian luot la

. 14—
gia tri 1on nhat va gid tri nho nhat cta biéu thie P =242 Bigt Min=a2 ® v¢i
a,b>0. Tinh gia tri ctia biéu thitc a’ +b’

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

Cau 2: Cho x>2,y>1 théa man log, §.10g2 i.logi 2y =4. bat P=2"+2". Ménh dé nao
X y

sau day dung?
A.P<19 B. P>19 C.P=19 D. Khong ton tai

Cau 3: Cho x,y >0 théa man diéu kién:
1+log, 3y +6log, 3y —2log, 3ylog, 3xy = glogX 2.

Dat P=x*+xy+y’. Hoi ménh dé nao sau day diung?

A. Pe[11;12] B. Pe[12;13] C. Pe[lO;ll] D. minP =10
Cau 4: Cho hai s6 thye x,y thoa man x>2,y > % dong thoi:

(log2 x* +log, 3y)(log§ 3y +12log, x—4log, xlog, 3xy) =80
Hoi c6 bao nhiéu s6 nguyén duwong khong vuot qua x+3y ?
A7 B. 8 C.5 D. 11
Cau 5: Cho hai s6 thuc x,y thoa man x,y =1 dong thoi:
2 8 6 3 4
log, x+log, y” +log, —— || log, x" +log, y” +log, —— |=8
Xy Xy

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

A. 4 B. 8 C. 12 D. 16
Cau 6: Cho hai s6 thuc x,y >1 thoa man diéu kién:
2(x+y)
llog, 2(x+y)|+log, Cidy il =log, (4xy +1)
Gia tri 16n nhat cta bidu thite £(x,y)=2xy +4/x+2y —x* —4y* bang?
A. 1 B. 2 C. 3 D. 3
2 3 4 7
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3<x<L27
2<y<16
27 16 36

lo lo =
& X+y & y=2x+1 log,(x+y) +log,(y-2x+1)’

Cau 7: Cho hai s6 thye x,y thoa man { dong thoi

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

C4u 8: Cho hai s0 thuce x> % >y >0 thoaman diéu kién

log, (3x—-y -
422£ o )\/42 3yl 1+‘f10g2 —log2 (3x-y)

Khi d6 biéu thitcc P =4xy cd bao nhiéu wéc s6 nguyen?
A.2 B. 4 C.5 D. 8
Cau 9: Cho hai s0 thuc x,y thoa man x # 2y dong thoi

(x—Zy)4 +1

2 (29 (e’”y —e’ (x+y—2)):4e2

bat P=a+b. Hoi ménh dé nao sau day dung?

A.P>5 B. minP=1 C.P<3 D. maxP =4

Cau 10: Cho hai s6 thue duong X,y thoa man
2

W =2 10gy2+y7X27X (X + y + 1)
Tim gid tri I6n nhat cta bi€u thite P =log, ., (y —x).2"7"
AL B. - C. = D. —
2 4 8 16
1 1 5 5
Cau 11: Cho hai s6 thic deong x,y thoa man — +—+ > +—Inxy=—
y: Xty 2
Hoi ¢ bao nhiéu s6 nguyén dwong khong vuot qua a+b?
A. 0 B. 1 C.2 D. 3
N o , - y < -
Cau 12: Cho 2 56 x,y thdéa man 2 va

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

2 V44" +16"

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

A1 B. 0 C.m D. 2
Cau 13: Cho 2 s8 thuc x,y thoa man 4* —2*" +2(2" ~1)sin (2" +y—1)+2=0

bt P =sin™"(y+1)+x*"*. Hoi ménh dé nao sau day dung?
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A.P=1 B.P=2 C.P=3 D. P e[4;5]
Cau 14: Cho hai s8 thuc x,y 21 théa man log} 2x =2log} (y” +1)(log3 x+1)
Tinh gid tri cua bi€u thite P =log, (x+y)

A. log,3 B. log, 5 C1 D. 2

Cau 15: Cho hai s6 thuc duong x>y >1 thoa man

4log2(x+y)+12:(2x’y+1)(10g2(x+y)+5+\/210g§(x+y)+2)
Dat P=a’+b’. Hoi ménh dé nao sau day diung?
A.P=2 B.P=3 C.P=1 D.P<1

Cau 16: Cho 2 s6 thuc x,y duong thdéa man diéu kién

log; 2x+log; 4y +(1-log, xy)3 = %

Dat P=x’+y’. Hoi P c6 bao nhiéu wdc s6 nguyén?

A. 1 B. 2 C.5 D. 0
A A 2 ~ X/ y 2 0 AN \ .
Cau 17: Cho 2 s6 thuye duwong x,y thoa man dong thoi
x>y+1

2xfy + 22y72x — 9.272x+y
bat P =x+y. Hoi c6 bao nhiéu s6 nguyén duwong khéng vuot qua P ?
A. 1 B. 2 C.5 D. 0

A ~ s xzley
Cau 18: Cho 2 50 x,y thdéa man <0 thoa man
y

Jin(xry)+In(1-y) =2 /m";l

Gi4 tri nho nhat ctia bi€u thitc P =x* +xy +y* 1a?

A. 1 B. 1 C. 1 D.
5 3 6

| =

m

Cau 19: Cho 2 s8 x,y >0 thdéa man \/logz x+log; y’ +\/log§ x+2 =,[log,

C6 bao nhiéu s6 nguyén duong khong vueot qua 8xy ?
A. 2 B. 4 C.6 D. 8
Cau 20: Cho 2 s6 thuc x,y thoa man (1 + 22X )(1 + X+ )(1 4% ) = (1 +2% )3 .

2
Dit P=e"" +x%+ YZ —(x—2y)’. Hoi ménh dé nao sau day ding?

A.P=e-1 B.P=e C. maxP=e¢’ D.P=e-2
Cau 21: Cho 2 s6 x,y >0 thoa man diéu kién

(2x+y—1 42y )(23x+4y—3 4ol ) _ o2x+dy
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2 2

Biét rang biéu thtic Xy :% voi % la phan s8 t8i gian. Tong a+b bang?
A.5 B. 6 C. 4 D.7

—y—eXY3
Cau 22: Cho 2 s x,y >0 thoa man ! 1 _XTy~—e

+
22 434" o432 2(21+27)
Khi d6 x> +y* duoc viét dudi dang — véi m,n 1a cac s8 nguyén duong va — 1a phan s&
n n
toi gian. Hoi T=m+n c6 gia tri 1a bao nhiéu?
A. 149 B. 147 C. 160 D. 151

Cau 23: Cho cac sO thuc a,b,c thbaman O<a,b,c<1.

Tim gia tri nhé nhat cta biéu thiee: P = %loga b+ %logb c+ %logf a

A. B. C.

B~ | w
&~ |G
FNEIEN
o
N}

1 y,1

Cau 24: Cho 2 s0 thuc x,y thdéa man 2 404y — g
bdt P =x+y. Hoéi ménh dé nao sau day dung?

A.P=1 B. 2 C.

M| wo
S
N G

b
Iogaﬁ
Cau 25: Cho 2 s6 ab thdaman b>a>1 va 2°%° +16 ¢ =4,
Gia tri ctia biéu thuc P =log, [%j ?

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

Cau 26: Cho 2 s6 thuc x,y >0 thoa man 1. y <2x va dong thoi diéu kién
X

2 2x 9
log, —\/Iog2 —log, xy =—.
X y 16

bat P=2"2". Héi ménh dé nao sau day diang?
A. Pe[4;5] B. Pe[1;2] C. Pe[2;3] D. Pe[6;7]

2<x<3

Céau 27: Cho 2 s6 thuc x,y thoa man
2<y<5

. Hoi ¢6 bao nhiéu bd s§ (x,y) thoa man

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

Cau 28: Tim tong cac s§ a €(5;16) d€ phuong trinh sau cé nghiém trén doan [1;2]
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A 177 g, 34 c. 6 b, 51
5 5 5 5
Cau 29: Tim tdng cac s§ a €(2;7) dé phu:ong trinh sau ¢6 nghiém trén doan [1;2]

5n
log, (1 +sin®| = x + ?D =|cos ax|—

A 7m p. 187 c. Br p. 20m
7 7 7 7
Cau 30: Biét ring ton tai duy nhat mot a d€ phuong trinh 2°™ +|sin x| = cos x +sin® x+a c6
nghiém duy nhat, hoi a cd tat ca bao nhiéu wdc s6 nguyén
A. 2 s0 B.8s0 C. Khong co D. V6 s0

Cau 31: Cho 2 s6 thye dwong x,y thoa man diéu kién

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

Héi c6 bao nhiéu sd nguyén dwong khong vuot qua a'*b*
A. 13 B. 14 C. 15 D. 16

Cau 32: Cho 2 s6 thyce x,y thay d6i thoa man x+y+1= 2(\/x—2 +4/y+3) . Gia tri 16n nhat
ctia bidu thite S=3""" +(x+y+1)2"" -3(x* +y?) la % vGi a,b 1a cac sd 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 la 2 s8 tu nhién khéc 0. Tim gi tri nho nhat ctia biéu thirc P = [36* - 5'|
A.P=8 B. 9 C. 10 D. 11

Cau 34: Cho céc s0 thye duong a,b,c khac 1 thoa man log? b+log; c = loga - —2log, E_?)

Goi M,m Tan lwot la gia tri 16n nhat va gia tri nho nhét caa biéu thic P =log, b-log, c
Tinh S=2m+3M
A g2 B oL C.5=3 D.S=2

3 3
Cau 35: Cho cac s6 thuee a,b,c khac 0 théa man 3* =5" =157, Hoi gia tri nho nhat ctia biéu
thite P=a’+b*+c” -4 (a+b+c) 1a?

A. -3-log, 3 B. -4 C. 2-3 D. -2-log,5
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Cau 36: Cho a,b la hai s6 thyce thay doi théa man b >0. Tim gia tri nho nhat cua biéu thiec

P= \/(a—b)z +(10° —logb)2

A2 (ﬁ +log (ﬁn B. ﬁ(ﬁ ~log [ﬁﬁ
C. V2log(In10) D. ‘/5( : In( : D

In10 ~ (In10
Cau 37: Cho céc s8 thuc a,b,c 16n hon 1 théa méan log, a >(1-log, blog, c)log, 2. Tim gi4

tri nhé nhat cua biéu thitc S=10log’a+10log:b +logc
A. -3-log, 3 B. -4 C. 2-3 D. -2-log,5

Cau 38: Vdi a,b,c 16n hon 1. Tim gid tri nho nhét caa P =log, bc+log, ca+4log_ ab

A.6 B. 12 C. 11 D. 10

Ciu 39: Vi a,b,c 16n hon 1. Tim gia tri nho nhat cua P =log, bc+3log, ca+4log, ab
A. 16 B. 6+43 C. 4+6y3 D. 8+443

Cau 40 [Lé Phuc Lix]: Xét cac s thuc duwong x,y,z thay d6i sao cho ton tai cac sd thuc a,b,c
16n hon 1 va thdéa man vabc =a* =b” =c”. Tim gia tri nhé nhat cia P=x+y+ 27°
A. 42 B. 4 C. 6 D. 10

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

thoa man +abc =a* =b* =c”. Tim gia tri nho nhat cta biéu thic P = 16,16 _,
Xy
A. 20 —— C. 24 D. 243

s Y4
Ciu 42: Cho céc s0 thuc a,b,c théa man 0<a,b,c<1. Tim gia tri nhé nhét cua biéu thiic

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

A. 2.2 B. 3 C. 52 D.

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

N | w2

nhat cua biéu thic 1a T =logalogb+logblogc+logcloga la % Ménh dé nao dudi day
dung?
A k=1 B. kK’ +3k* =3 C.kK’+3k=3 D. k=

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

.7 . » A~ 2 . A7 ’ . —In +vn 7. M \
gia tri nho nhat cua biéu thic P =log’a+log’b+log’c 14 ———— v&i mn,p Ian luot l1a

P
cac sO nguyén duong va 1 phan s6 toi gian. Tinh m+n+p?
P
A. 64 B. 16 C. 102 D. 22

Cau 45: V6i n 1a s6 nguyén duong, biét rang —log, [logz( .~2018 j] >2017 ma biéu

thirc trong ddu ngodc ¢d tat ca n ddu can. Tim gia tri nhé nhat cta n?

A. 2021 B. 2014 C. 2013 D. 2020

Cau 46: Cho a,b 1a cac s6 nguyén duong thoa man log, (logza (log2b (2" ))) =0. Gia tri lén
nhdt cua ab la?

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

Cau 47: Cho s6 thuc duong a > 1, biét khi a=a, thi bt dang thitc x* <a* ding véi moi s&

thyee x 16n hon 1. Hoi ménh dé nao dudi day dung?
A. l<a, <2 B. e<a, <e’ C.2<a, <3 D. e’ <a, <e’

Cau 48: Cho ham s§ f(x)=e*(asinx+bcosx) voi ab la cic s6 thuc thay d6i va phuong

trinh f'(x)+f"(x)=10e* cé nghiém. Tim gia tri 16n nhat cta biéu thitc S=a* —2ab+3b*
A. 10+1042 B. 20+1042 C. 10+20v2 D. 20++2

a+n b+n
Cau 49: Cho 2 s6 thuc a,b thoa man (1 + —] <e< (1 + lj véi moi sO n nguyén duong.
n n

Tim gia tri nho nhét ctia biéu thic [a—b|?

A2 B. 1 c. L -1 D. L -3

"In2 2 In2 In2
Cau 50: Cho céc s6 thuc duwong x,y,z bat ki théa man xyz=10. Tim gia tri nho nhat cta

biéu thirc P = \/logz x+1 +\/10g2 y+4+ \/logzz +4
A. 29 B. V23 C. 26 D. V27

Cau 51[Minh Tuin]: Cho 2 s8 thuc x,y sao cho tong ctia chiing khong am va dong thoi

X+y X+y
(22x—2y +4) 1+ 2 + 1+ 2 — 22x—2y +2x—y+2 +4
1+4°  1+4
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A Y .7 L) A7 r m 7. ) 7 A A v
Biét rdng gid tri ctia bi€u thitc P=x" +y* =— v&i m,n la cac s6 nguyén duong va — la
n n

phén sd t6i gian. Hoi biéu thitc m? +n ¢6 tat ca bao nhiéu wde s6 nguyén?
A. 2 B. 4 C.6 D. 8

Cau 52: Cho céc s8 thuc a,b,c €[2;3]. Biét gid tri 16n nhét cta biéu thikc
a b c 1 3 9y m 7. \ 7 ~ A \ m \ A A A
S=4"+4"+4 —Z(a+b+c) la — vo6i m,n la cadc s6 nguyén duwong va — la phan so toi
n n
gian. Tinh P=m+2n

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

\ - e x 2 47 16% ~128
Cau 53: C6 tat ca bao nhiéu bo so thuc (x;y;z) thoa man , ,
(xy2 +z4) =4+(xy2 —24)

A. 3 B. 4 C.1 D. 2
THPT Chuyén Qudc hoc Hué'- Niam hoc 2017 — 2018

2

Cau 54: Cho ham s6 f(x)=log;, ;n X
—X

sao f(a)+f(b)=3 vdi moi s§ thuc a,b thoa man e** <e(a+b). Tinh tich cdc phan ti cua

. Goi S 1a tap hop tat ca cac gia tri thyc ctia tham s6 m

tap hop S
A. 27 B. 3.3 C. 33 D. 27

9x* —4y*> =5

> nghié ;y) the
log,, (3x+2y)-log, (3x—-2y)=1 c6 nghiém (x;y) thoa

Cau 55: Cho hé phuong trinh {

man 3x+2y <5. Tim gid tri I6n nhat cia m?

A. -5 B. log,5 C.5 D. log.3
THPT Chuyén Lwong Vin Tuy — Ninh Binh Ian 1 nam 2017 — 2018
Cau 56: Cho ham s6 f(x)= > 9 ~. Goi S 1a tap hop tat ca cac gia tri thuc cia tham s6 m
+m

sao cho f(a)+f(b)=1 v6i moi sd thuc a,b théa man e**" <e’(a+b-1). Tinh tich cdc phan
trcua S

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

Ciu 57: Cho phuong trinh 3* = \/a.3x cos(nx)—9 . C6 bao nhiéu gia trj thiec cia tham s6 a

thudc doan [-2018;2018] d€ phuong trinh da cho c6 diing mdt nghiém thuc?

A1l B. 2018 C.0 D. 2
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Cau 58 : Cho céc s8 thuc x,y,z khong am thoa man 0<(x+y)’ +(y+z) +(x+z)’ <2. Biét
gid tri 16n nhét ctia bidu thiic P=4"+4" +4” +In(x* +y* +z4)—%(x+y+z)4 1a % véiab la
cac sO nguyén duong va % to1 gian. Tinh S=2a+3b
A. 13 B. 42 C. 54 D. 71
Cau 59: Cho 2 ham sd& f(x):(m—1)6"—6%+2m+1,h(x):(x—61"). Tim tham s6 m &€

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.me[%;l} D.m>1

Cau 60 : S8 thuc a nho nhat dé bat dang thite In(x+1)>x—ax’ dtng véi moi s& thuc x 1a

m 7. \ 4 ~ A \ m \ A ~ Ao L 7
— voimyn la cac s6 nguyén duong va — la phan so6 t6i gian. Tinh T =2m+3n
n n

A. T=5 B. T=8 C.T=7 D. T=11
Cau 61: Cho cdc sd thuc a,b,c €[1;2] théa méan log; a+log; b+log; c<1. Tinh gid tri bi€u
thitc S=a+b+c khi biéu thirc P=a’+b’ +c’-3(log,a" +log,b" +log,c*) dat gia tri 16n
nhat?

1

A5 B. 300 C.6 D. 4

THPT Chuyén Thdi Binh lin 1 nam hoc 2017 — 2018
Cau 62: Cho 2 s6 thuc x,y phan biét théa man x,y e (0;2018) .

bat S= 1 In Y In—2>
y—-x{ 2018-y 2018 —x

A.SZL B.SSL C.SZi D.SSi
1009 1009 1009 1009
Cau 63: Cho 3s0 a, b, ¢ 1a cac s6 thyc 16n hon 1. Tim gia tri nho nhat ctia biéu thic:
4 1 8

= + +
log =a log, Jb 3log,, e

A. 20 B. 10 C. 18 D. 12

j . Ménh dé nao duéi day dung?

P

THPT Chuyén Hung Vwong — Gia Lai — Lian 2 ndm 2017 — 2018
Cau 64: Cho a,b,c,d 1a cac s6 thiee diwong c6 téng bang 1. Tim gia tri nho nhat ctia biéu thikc
P=(1+a’*+b’+a’b’ )(1 +c*+d*+c’d? )

17 17\ 17
A. 2 B. 4In-= =L D. In-=
"6 ¢ (16) "6
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Cau 65: Cho 3 s0 thuc x,y,z khong am thoa man 2* +4” +8” =4. Tim gi4 tri nho nhéat cua

bidu thic S=>+L +2
6 3 2
A L B 4 c. 1 D. 1-log,3
12 3 6

Cau 66: Cho cac s6 thuc a,b,c>1 thoa man a+b+c=>5. Tim gia tri nho nhat cua biéu

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

A. log,5 B.1 C. log,15 D. 10g3§

Cau 67: Biét a 1a s thuc duong bat ki d€ bat dang thitc a* >9x+1 nghiém dung véi moi

x € R . Ménh dé nao sau day dang?

A.ae(10°;10" | B. ae(10%;10° | C. ae(0;10° ] D. ac(10*;+)
THPT Chuyén DH Vinh —Idn 1 - ndm 2017 — 2018

n

Hlog3i
Cau 68: Goi a la gia tri nho nhét cua f(n)= ‘:29—n véi neN,n >2. Co bao nhiéu so tw

nhiénn dé€ f(n)=a?
A. 2 B. VO sO C.1 D. 4

Céu 69: Cho 2 s8 thuc x,y khong am thdéa man ZX% =log, (14—(y—2)\/yT1) . Tinh gid tri
ctia biéu thitc P=x +y> —xy +1?
A.3 B. 1 C.2 D. 4

THPT Quang Xwong — Thanh Hoéa Idn 1 nam hoc 2017 — 2018

Cau 70: Cho x,y,z la cac s0 thuc thoa man diéu kién 4*+9” +16* =2* +3" +4”. Tim gia tri
16n nhat ctia biéu thiec P = 2*" + 391 447!

9+J87 B 7+J87 C 5+\/87 D 3+J87

2 2 2 2

A.

Inx+1

— +m
JIn?x+1

Ciu 71: Gi4 tri 16n nhat cuia ham s6 y :‘ trén doan [1;e2] dat gia tri nho

nhat la bao nhiéu?

1+\/§ B —1+«/§ C —1+\/§ D 1+«/§

2 4 2 4

A.

Cau 72: Biét o la s8 thiee 16n nhat thoa man bat dang thitc (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)
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Cau 73: Cho 2 s& thye a,b khong am théa man log, ab € (0;1) dong thoi
2a7b+]
4_10

Biét rang x'y" duoc viét dudi dang m+/n vdi a,b 1a cac sd nguyén duwong. Hoi cd tat ca

1-log, ab

(log, ab) ™™ +(1-1log, ab) =,|1+

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

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

hamsd y = lx +% vays= % - 1 cit nhau tai ding 2 diém phan biét?
a a

A. 9704 B. 9702 C. 9698 D. 9700
Cau 75: Cho 2 s8 thue x,y khong am théa man dang thirc sau:
log, (log3 (—x* —9y” +6xy —2x+6y + 2)) =log, (log2 (9x* +y* —bxy —6x +2y + 3))

. A, M . A, 7. m 7. ! 7 A A A N N 1 N N
Biét rang xy’ duwoc viét dwdi dang — véi m,n la cac s6 nguyén khong am va — 1a phan
n n

sO toi gian. Hoi m+n c¢d gid tri bang bao nhiéu

A.8 B. 9 C. 10 D. 11

Ciu 76: Cho 2 s0 thuc x,y théaman 0 <x—-y < g va dong thoi

(tan(x— y))Sin(XW) +(cot(x— y))cos(ﬂ) =log, (4-x’y?)
Tinh gid tri ctia biéu thirc sin(xzy2 +Xx-y+ g} ?

7 e

A — B. 0 C.1 D. —
2 2

Cau 77: Cho cac s0 thuc a,b,c c6 tong béng 3. Tim gia tri nho nhat cta biéu thirc sau
P =4 +9° +16° +4/9 +16° +4° +/16° +4° +9°
A. 243 B. 343 C. 43 D. 643

Cau 78: Cho 3 s thuc thdoa man x€[2;4];y €[0;4];z<[1;5]. Khi d6 gia tri 16n nhét cua

biéu thiic T=(x/;+\/§+\/2)2 ~5(log, (x—1)+2log (y +1)+4log,z) bang?

A. 10 B. 11 C. 8/5-14 D. 12
Cau 79: Cho cac s0 thuc x,y,z. Tim gid tri nho nhat cua biéu thie sau

P =+/3+2011" % ++/3+ 201172 +/3+2011°"%

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

Cau 80: Cho hai cac so thuc a, b, ¢, d, e dwong thoa man a+b+c+d+e=1000 va
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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 nhét ctia bidu thite M =(a+c)"™

A. 499*” B. 500°" C. 500" D. 499°%
Ciu 81: Gid tri nho nhat cua m dé€ hé phuwong trinh sau c6 nghiém :

log, (x+y)+log, (xy+2)=2

{x3 +y’ —2xy=m

A. 1. B. 2. C. 3. D. 4.
Cau 82: Cho cac s0 thuee x,y thoa man

log ,(x-3)+2log, (Z—W) =log ,(y+3)-2log . (\/E—Z).
Gi4 tri nho nhat ctia bié€u thitc P = 4()(2 +y’ ) +15xy 1a?
A. minP =-80 B. minP =-91 C. minP =-83 D. minP =-63
Cau 83 : C tat ca bao nhiéu cip s thuc (x;y) thoa man dong thoi 2 diéu kién
{3X ~2x-3|-log, 5 _ 50m) :
4ly| -y -1]+(y+3) <8
A.3 B. 2 C.1 D. 0
Cau 84: Cho 3 s6 thuc duong x,y,z thdéa man 2z > yz. Khi biéu thirc sau dat gia tri nho

nhat, hay tinh log, «/xyz ?

P =log; xy +log, (xg’y3 +x°z° ) + \/—y4 —xy” +2zy° +2xz

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

Cau 85: Gia st k 1a s8 thuc 16n nhét sao cho bat dang thtkc S < Xl2+1—% dung vdi
Vx (o;gj .Khi d6 gia tri ctia k 13?

A.5 B. 2 C. 4 D. 6

Ciu 86: Cho 4 s6 thuc a,b,c,d sao cho c+d <0 dong thoi thoa man
log(1+a2 +b2):1+10g(a+b)

4
2724 Derd 4 ln(c2 +d*+2cd +4c+4d +5) =16

Goi M va m Ian luot Ia GTNN va GTLN ctia biéu thitc P=y/(a—c)’ +(b-d)’ . Tinh gié tri

cia S=M+n?

A. 632 B. 82 C. 1042 D. 122
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LOI GIAI CHI TIET

Céu 1: Cho 2 s8 x,y >0 thoa man diéu kién 4log,2x.log, 2y =log? 4xy . Goi M,m lan

1+i

luot 1a gia tri 1on nhat va gia tri nho nhat caa biéu thic P = okinXl ooyl Bigt Mn=a2
vdi a,b la cac s6 nguyén duwong va a,b > 0. Tinh gid tri ca bi€u thirc a° + b’
A.31 B. 32 C.33 D. 35
Nguyén Minh Tudn

Loi giai
Bién doi gia thiét ta co:
4log, 2x.log, 2y =log? 4xy < 4log, 2x.log, 2y = (log, 2x +log, 2y )’
< (log, 2x~log, 2y)’ =0 < log, 2x =log, 2y & x =y
Thé vao gia thiét ta duoc P=h(x)=2""+2"/(t €[0;1]). D4t t=|sinx| khi d ta duoc

f(t)=2+2"F = f(t) =2 In2-— 2V In2

1-t°
te(O;l)
Taco £(t) =02 2= 2" 2 iy o7 .
o t Jiog
Xét ham sd g(a):z— trén khoang (0;1) ta co g'(a):z(Lzz_l)<OVae(O;1).
a a

Do d6 g(a) nghich bién trén (0;1) vi vay ta dugc t=v1-t> @t:%
1 Ll minP =3
Mt khéc ta lai c6 £(0)=£(1 :3;5{—]:2 2= 1
(0)=£(1) 7 o vh

Chony D.

Cau 2: Cho x=2,y>1 théa man log, §.10g2 i.logi 2y =4.Dat P=2"+2". Ménh dé nao
X y

sau day dung?
A.P<19 B. P>19 C.P=19 D. Khong ton tai
Nguyén Minh Tudn

Loi giai
Nhin thodng qua thi nhiéu ban sé cho ring ddy la dang todn rit thé’dé tim min, max, tuy nhién &
bai nay ta phdi st dung déi kiéh thiec ciia bat ding thirc. Biéh doi gid thiét ta cé:
log, §.log2 X log22y =4 < (3—log, x)(log, x~log, y)(log, y +1)" =4
X y

Theo bat dang thitc AM — GM ta c6:
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log2y+1‘10g2y+1

(3-log, x)(log, x~log, y)(log, y +1)" =4(3-log, x)(log, x ~log, y)

2 2
lo +1 lo +1)
aveom | 3—log, x+log,x—log,y+ 822}’ n gzzy
< 4 =4=VP
4
Dau “=" xa khi va chi khi 3-logy x=log, x~log, y log, x=2 x=4
au = Xay ra 1Vva cni 1 - o
y S—Ingleog2—y+1 log,y =1 y=1

2
Tr désuy ra P=18<19
Chony A.

z

Ciu 3: Cho 2 s6 thuc x,y >1 thoa man diéu kién:
1+log, 3y +2log, 3y (3—1log, 3xy ) = glogx 2.

Dat P=x>+xy +y’. Hoi ménh dé nao sau day dung?
A. Pe[11;12] B. Pe[12;13] C. Pe[lO;ll] D. minP =10
Nguyén Minh Tudn

CHINH PHUC OLYMPIC TOAN

Loi giai
Y twéng ctia minh 6 bai nay 1a sé kidm mot diéu kién rang budc giika x,y roi sau dé chi ra gid thiét
chi nhdn duy nhdt 1 by nghiém. Viy lam sao dé tim dwoc moi lién hé nay? Duéi ddy la cich gidi
quyét ciia minh.

Bién doi gia thiét ta duoc:
1+log, 3y +2log, 3y (3—log, 3xy) = glogX 2

< log, x+log, xlog, 3y + 2log, 3y log, xlog, 31 = %
Xy

Ta nhan thdy rang log, x +log, 3y +log, 31 =3.
Xy

log, x=a a+b+c=3

D€ don gian ta dat {log, 3y =b Lutcnay ta cd 2 gia thiét )

8 ) 822Y y & a+ab+2abc:2

log i:c 2
? 3xy

Thé b=3-a—c vao gia thiét dwdi ta duoc:
(2c+1)a’ +(2c2 —5c—4)a+2 =0
2
Coi vé trai la tam thitc bac 2 theo bién a v6i c 1la tham s0 ta cé:
A= (ZC2 —5c—4)2 ~-18(2c+1)= (2C—1)2 (C2 —4C—2)

Cha y véi diéu kién x,y >1 tasé c6 a,b,c>0.Matkhac a+b+c=3=c<3
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Suy ra A <0, diéu nay dong nghia VT >0

= l =
T B x=242
Ddu “=" xay ra khi va chikhi {b=1 =<log,3y=1 < 2
y:_
1 | 8 1 73
2 3xy 2
Tt‘rdéysuyraP:w.

Chony C.

Cau 4: Cho hai s0 thuc x,y thoaman x>2,y > % dong thoi:

(log2 x* +log, 3y)(log§ 3y +12log, x—4log, xlog, 3xy) =80
Hoi c6 bao nhiéu sd nguyén dwong khong vuot qua x+3y ?
A.7 B. 8 C.5 D. 11
Nguyén Minh Tudn

Loi giai
Gidng v6i bai trén y twdng van sé la di tim moi lién hé gitka x,y tuy nhién néu khong tinh y thi sé
khd vit va. Chii y nhiw v6i bai truée ta sé cin lam xudt hién mot biéu thirc ¢é dang nhw log, bi'
XYy

Dé thiy & bén trong biéu thikc thiv 2 néu ddt nhin te chung ta sé tim dwgc 1 biéu thike nhw vdy.
Loi giai ciia bai toan nhw sau.

Bién doi gia thiét ta duoc:

(log, x° +1og, 3y)(log; 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, %J =80
Xy
Dat (log2 x,log, 3y,log, %} —(a,b,c)=a+b+c=3.
Xy
Gia thiét ltic nay tr thanh (5a+b)(b” +4ac) =80
V6i diéu kién x>2,y > % =a,b,c>0 ttrddtacd Sa+b< 5(a+gj va dong thoi

b2+4ac£b2+2(ab+bc)+4ac:4(a+§j(c+gj

=80

< TR , bY 2a+2b+2cY
Ap dung bat dang thite AM — GM ta c6 P <10 aty (2¢+b)<10| ———
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a=2 |log,x=2 x=4
Ddu “=" xay ra khi va chi khi {b=0=+log,3y=0 = 1
_ y=3
c=1 log2i:1 3
3xy

Do d6 x+3y =5. Vay co tat ca 5 s6 nguyén duong khong vuot qua x+ 3y
Chony C.

Cau 5: Cho hai s0 thuc x,y thoa man x,y 21 dong thoi:

(log2 x+log, y2 +log, %J(logz x® +log, y3 +log, %J =8
Xy Xy

Hoi BCNN ctia x’y va 4 bang bao nhiéu?
A. 4 B. 8 C.12 D. 16
Nguyén Minh Tudn

Loi giai
Sau khi da tim hiéu y twéng & 2 bai todn trén thi bai todn nay chic han da don gidn hon v6i cdc ban

r0i. Bién doi gid thiét ta duwgc:
(1082 x+log, y* +log, %j[logz x° +log, y® +log, %j =8
Xy Xy
2 2
= (log2 x+2log, y+3log, —j(610g2 x+3log,y+2log, —] =8
Xy Xy

Dt cha y rang log, x +log, y +log, 2. 1=log, 2. 1-log,x—log,y
Xy Xy

Thé vao gia thiét ta duoc:

(3—2log, x—log, y)(2+4log, x+log, y)=2(3-2log, x—log, y)(1+210g2 .t lofiz YJ

Ap dung bat dang thicc AM — GM ta co:

_log,y Y
log, y o
2(3—210g2x—logzy)[1+210g2x+ 22 JSZ 5 <8(log,y >0)

1
Déu “=” khi va chi khi 1.982X775 & {X

log2 y=0
Chony A.
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Cau 6: Cho hai s6 thuc x,y 21 thoéa man diéu kién:

2(x+
log, 2( Y)

=1 4 1
x> +4y* +1 0g; (4xy+1)

‘log2 2(x+ y)‘ it

Gia tri 16n nhat cta bidu thiee f(x,y)=2xy +4/x+2y —x* —4y> bang?
A. 1 B. 2 C. 3 D. 3
2 3 4 7

Nguyén Minh Tudn

Loi giai
Nhin hinh thirc bai todn khd cong kénh, thiy ring bai todn cé chira ddu tri tuyét doi nén ta sé nghi
ngay téi bt ding thirc lién quan téi no.
Ap dung bat dang thuc tri tuyét d6i ta co:

2(x+y) X2 +4y* +1
‘log2 2(x+y)‘+ logZTY2+1 :‘log2 (x+y)+1‘+ 1-log, T
x> +4y* +1 ) ) ) 2
=[log, (x+y)+1|+[log, ————~-1 2‘10g2(x +4y +1)‘:10g2(x +4y® +1)
X+y

Mit khéc theo bat dang thitc AM — GM ta lai c6 log, (x2 +4y* +1)2log, (4xy +1)= VP

x*+4y” +1
1-1 S —T| 1
Dau “=" xay ra khi va chi khi ( ©8: ]( og, (x+y)+1)

Thé vao f(x,y) ta duoc f(x,y)=g(x)=v2x -x*

1 1 1 3

Ta co ¢ =0 —=2x > X=—=ma = —_ ==

8'(x) o exsy o mas) g(zj 1
Chony C.

n e~ , o 13=x<27 .

Cau 7: Cho hai s0 thiee x,y thoa man dong thoi

2<y<16
16 36

27
log;, log, = 7 3
X+y y=2x+1 Jog,(x+y) +log,(y—-2x+1)

Dit 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 giai
Sau khi da lam quen v6i hwéng gidi thi bai nay co 1é kha la don gian v6i cdc ban roi, chi cin st
dung bt ding thitc AM — GM d¢€'trigt tiéu cdc biéu thirc chita biéh la sé ra.
Bién doi gia thiét ta co:
27 16 36
log, log, = 2 3
X+y y=2x+1 log,(x+y) +log,(y—-2x+1)
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| Céc bai todn cyc tri ma — logarit

= (?)—log3 (x+y))(4—log2 (y—2x+1))(2log3 (x+y)+3log2 (y —2x+1)) =36
Ap dung bat dang thicc AM — GM ta co:
(C‘S—log3 (x+y))(4—log2 (y—2x+1))(210g3 (x+y)+3log, (y—2x+1))

= %(6—2105_53 (x+y))(12-3log, (y —2x+1))(2log, (x+y)+3log, (y —2x+1))

Arvzcrvil[6—2log3(x+y)+12—310g2 (y—2x+1)+2log,(x+y)+3log, (y—2x+1)]3 _ 36

6 3

log.(x+vy)=0 +y=1 X==3
Dau “=" xay ra khi va chikhi{ 8 (x+Y) <:>{X y = 3

log, (y—2x+1)=2 |y—-2x+1=4

Tedésuyra P>4.
Chony A.

C4u 8: Cho hai s0 thuc x > % >y > 0thdéa man diéu kién

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

Khi d6 biéu thitc P =4xy cd bao nhiéu wdc so nguyen?

A.2 B.4 C.5 D. 8
Nguyén Minh Tudn

Loi giai
Bién doi gia thiét ta duoc:

log, (3x [y —
g422£ 3y- 1y 4 1+\/1082 —10g2 (3x-y)

<:>Iog2 (3X—Y)\/m+42x 3y- 1\/1082 3X_y)_ =1082 (3X—Y).42X_3y_1
Theo b4t dang thitc AM — GM ta c6:

2x-3y-1 _ 2x-3y-1 _
o 10g2(3X—Y)mélog2(3x_},).4 y 1+1:4: log2(3x y)

2 2
2x-3y-1
o 477 flog,(3x—y)-1<47P7, log. (3% ;Y) il 477 lo§2 (3xy)
Cong 2 v& bat dang thiic ta duwoc VT < VP
2x-3y-1 3 X = E
D&u “=” xay ra khi va chi khi {4 EETES Ealt Ak PV R
log, (3x-y)=2 Sx—y =4 y:l
2

Vay P =4xy =3 co tat ca 4 wéc sd nguyén la +1,+3
Chon y B.
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(x-2y)*+1
Cau 9: Cho hai s6 x,y > % thoa man x #2y dong thoi 2 *2) (eX+y —e*(x+y —2)) =4e’
Dat P =x+y.Hoi ménh dé nao sau day dung?
A.P>5 B. minP =1 C.P<3 D. maxP =4
Nguyén Minh Tudn

Loi giai
Dady la mot cau khd la hay chic hin nhiéu ban sé nghi t6i phwong phip danh gid ddu tién, v twong
dé la diing nhueng truede tién ta cin phdi biét toi 1 bat dang thirc phu sau.
Bat dang thitc phu hay gap: e* > x+1
Chting 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 d6i gia thiét ta duoc:
(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 déng thirc phu trén ta cé: €7 —(x+y—2)21

(x-2y)*+1 > 1
5 (x=2y)"+ 3
Miit khéc ciing theo AM - GM ta c6 2 © =2 (290 02— 4
2
Vay VT >4.D4u “=” khi va chi khi (x=2y) =1 x=y=1
X+y=2
Chony C.
Cau 10: Cho hai s6 thwc duong x,y thdéa man diéu kién
2
m =7 _logy2+y—x2—x (X + y + 1)
Tim gia trj 16n nhat ctia biéu thic P =log, ., (y —x).2>7"
AL B. - .1 D. L
2 4 8 16

Nguyén Minh Tudn

Loi giai
Dén bai nay sé khong con dé nhw nhitng bai todn truéce nika, ta cin mot chiit kij ning bién déi dé'cd
thé co thém dinh hwéng gidi bai todn nay.

Bién doi gia thiét ta duoc:

2 -2 !
=2-log , ., 1 =2-
X2 41 OB 2y x (x+y+1) 2% 41 log,,,.1 (x+y+1)(y-x)
2 1 2 L
2X—2y =<7 < x=2y + =2
+1 108,y (y=x)+1 2% +1 log,, ,(y-x)+1

2
Khi d6 P viét lai thanh P =log,,, ., (y-x).(2**)
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| Céc bai todn cyc tri ma — logarit

a=lo -X
D€ don gian ta dat Buuya (¥ ):>L+L:2:>a=ﬂ—1
b=2%?% b+1 a+1 2b
>(1-b) b(1-
Thé vao ta duwoc sz( ): ( b)sl
2b 2 8
Chony C.
A . .o~ 1 1 5
Cau 11: Cho hai s6 thic duong x,y thoa man —+—+—5——+—Inxy=—
x° y X 4y
Hoi c6 bao nhiéu s6 nguyén dwong khong vuot qua x+y?
A. 0 B. 1 C.2 D. 3
Loi giai
V6i bai nay ta sé si dung cich don bién vé dai lwong xy. Co thé thdy la vé'trdi la da thirc doi xing
nén ta cho x:y:lz+i2+ 21 5= 52: > . Viay bai todn seé them bot nhw sau:
Xy x4yt 2x0 2xy
l+i+ ! +—Inx _2
Xyt X+y? 2 =3
1 5 5 5 5
S S+t ———+-Inxy+—=—
X y" x+y" 2xy 2 2xy 2
1 1 2 1 5 5
&= +——— s———+—Inxy+—=—
x* yo o xy x +y° 2xy 2 xy 2
x-y) _ (x-y) 5
= 2}’2 - 2y ~t+-Inxy + =
Xy 2xy(x +y) 2xy 2
(x-y) (2 -xy+2y*) 5( 1 1)) 5
< 2.2( 2, 2 ol o Inf — (=2
2x7y (x +y) 2{ xy Xy 2

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

N |G

Vay VT 2 VP.Dau “=" xay ra khi va chi khi x=y =1
Chony C.

Cau 12: Cho 2 s8 thiee x,y théa man dong thoi 2 diéu kién 0<x* —y* < g, x,y >0 va

L(zsin(xzyz) i 2tan(x2y2)) _ 22 +4Y

V2 Jaa 116
2018
Tinh gi4 tri cta biéu thiec P = (sin (x—y)+cos (g (x+y- 1)))

A. 1l B. 0 C.rn D. 2
Nguyén Minh Tudn

Loi giai

Ap dung bat dang thitc AM — GM ta ¢ 0¥y Lyl 2\/ o =y? rtan(’ )
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Xét ham so f(t)=sint+tant(0£tsﬁj:f'(t)=cost+ ZOVte[O;g}

N

cos” t

— f(t) > f(O) —0= 2\/25in(x2—y2)+tan(x2—yz) >
Mit khéc theo bat dang thitc Cauchy — Schwarz ta c6:
2244 2244 \/2(4'(2X ) (4 )2)
\/4.4X +16” \/4'(2X)2 +(4y)2 - \/4.(2X )2 +(4y )2

Tir d6 suy ra VT >+2 > VP

_2

ox=y=1=P=0

2_v2=0 =
Dau “=" xay ra khi va chi khi {X y = {X y

2.2% = 4Y x+1=2y
Chon y B.

Céu 13: Cho 2 s thuc x,y thoa mén 4* —2*" +2(2* ~1)sin (2" +y-1)+2=0
Dét P =sin®" (y +1)+x**. Hoi ménh dé nao sau day dung?

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

Loi giai
Bién doi gia thiét ta duoc:
4 -2 42(2 -1)sin (2" +y-1)+2=0
e (27 -22°+1)+2(2* -1)sin(2* +y-1)+1=0
(27 -22"+1)+2(2* ~1)sin(2" +y—1)+sin’ (2' +y—1)+cos’ (2* +y—1)=0
) ' ) ’ ) 2X+sin(2x+y—1):1
& (2 ~T+sin(2*+y-1)) +cos’ (2 +y-1)=0< cos? (2 +y-1) =0
Vi cos’(2* +y-1)=0=sin(2"+y-1)=+1.
e Néu sin(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 gid tri ctia biéu thtec P=2.
Chon y B.

Céau 14: Cho hai s8 thuc x,y > 1 théa man log; 2x = 2log; (y* +1)(log; x +1)
Tinh gid tri cua biéu thitc P =log, (x+y)
A. log,3 B. log, 5 C.1 D. 2
Nguyén Minh Tudn

Loi giai
Y twéng bai nay iong voi bai 12, nhung hinh thitc dd don gidn hon rit nhiéu.

Bién doi gia thiét ta co:
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| Céc bai todn cyc tri ma — logarit

log, (x)+1 ’
log§2x:210g§(y2+1)(log§x+1)<:>_( lozg(ﬁx)+1) =210g§(y2+1)
. (t+1)° N, Yo,
Xétham f(t)="F5—-(t20)=>f'(t)=——= ,f'(t)=0=t=1=1f(t)<f(1)=2
t+1 (£*+1)

(log2 (x)+1)2

Tir d6 suy ra
logs x+1

<2.Mat khac theo gia thiét ta cé:

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

Cau 15: Cho hai s6 thuc duong x>y >1 thoa man diéu kién:

4log, (x+y)+12 :(Zx‘y +1)(1082 (x+y)+5+\/210g§ (x+y)+2)
Dit P=a’ +b’. Hoi ménh dé nao sau day diang?
A.P=2 B.P=3 C.P=1 D.P<1
Nguyén Minh Tudn

Loi giai
Vin 1o y twong ciia bai todn 12 va 14 tuy nhién v6i bai nay cin mot chiit kiéh thirc vé bat ding
thiec thi sé giai nhanh hon rat nhiéu thay vi cdch dao ham truyén thong.
Ap dung bat dang thiic Cauchy — Schwarz ta c6:

_ log, (x+y)+5+log, (x+y)+1 - log, (X+Y)+5+\/2(108§ (X+Y)+1)
2 2
4log, (x+y)+12
log, (x+y)+5+\/2(log§ (x+y)+1)
M3t khac theo gia thiét ta lai c6 27 +1>2° +1=2
Ddu “=" xay ra khi va chi khi x=y =1
Chony A.

log, (x+y)+3

<2

Cau 16: Cho 2 s6 thuc x,y duong thoa man diéu kién
log? 2x +log? 4y +(1-log, xy) = %
Dit P=x’+y’. Hoi P c6 bao nhiéu wdc s6 nguyén?

A. 1l B. 2 C.5 D. 0
Nguyén Minh Tudn

Loi giai

Daiy la dang todn quen thudc ma ta da c6 hwéng gidi ¢ cdc bai todn trudc.

Dat (log2 2x,log, 4y,log, ij —(a,b,c)=a+b+c=4
Xy

Tap chiva tu liéu todn hoc | 62



Nhin lai cdc bai todn van dung cao mT — logarit |

Gia thiét tré thanh 1—21 Nhén thay 2 gia thiét déu la da thic ddi xting theo 2 bién a,b nén

dau “=" sé xay ra tai a=b=x,c=y dén day ta sé tham sd hda dé tim diém roi.
Theo b4t dang thitc AM — GM ta c6:
a’ +x* > 2ax
b* +x” > 2bx =a’+b>+c’ 22x(a+b)+3y’c-2y° -2x°
c+y’+y° >3y’c
=1
2x =3y’ o y

3. Vay P khong phai la s6 nguyén

bén day ta can tim x,y thoa man
2x+y=4 X =

N

nén khong c6 wdc nguyén duong.
Chon y D.

Cau 17: Cho 2 s0 thuc x,y khong am thoa man diéu kién x > y+1 dong thoi
2V 4 2 =9 2
bdt P =x+y. Hoi ¢ bao nhiéu s6 nguyén duong khong vueot qua P ?
Al B. 2 C.5 D. 0
Nguyén Minh Tudn

Loi giai
Day la mot bai todn vdi cdch phdt biéu don gidn nhung tuy nhién mgt so'ban sé rdt dé bi nhim khi
dp dung bat ding thitc AM — GM. Sau ddy minh sé chi ra mot 16i c6 thé’ mot vai ban miic phdi.
Véi y tuong cta cac bai toan cii thi chiing ta thuong sé c6 danh gia sau:
1 1 1 1 3
2V QTR XY =2V 2V 4 >

) 27 2 @y B

Sau khi c¢6 danh gia trén thi tiép theo ta sé danh gia vé trai d€ chi ra ddu “=", nhung tuy

nhién diéu nay la khong thé do diém roi ctia bai toan khong phai nhu thé. D€ giai quyét
duogc ta phai cha y thém t6i diéu kién ma dé bai da cho 1la x>y +1 tir day ta sé suy ra
2°7 > 2. St dung bat dang thitc AM ~GM ta cé:

127 27 1 327 3 327

2V QTR X + + +
(2xfy)2 8 8 (2xfy)2 4 4 4

52
4

Mt khac talai cd x>y +1=> 277 <272 =pV2 <072 =

=

-1
Véy VT > VP . Ddu “=” xay ra khi va chi khi {X .
y =
Chony A.

Nhén xét. Ngoai mdc phdi 16i nhw trén thi mot s0'it khi lin dau gdp sé bi nhim rang ddy la dang

todn tim moi lién hé x,y, nhwng ta phdi tinh y nhin ra yéu ciu cua dé bai la hoi cé bao nhiéu so’

nguyén dwong dé'nhin ra phdi st dung t6i phweong phdp danh gid!
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x>1-
Ciu 18: Cho 2 s6 x,y thoa man { i y thod man diéu kién:
y

Jm(xry)+yIn(1-y) =2 /m";l

Gi4 tri nho nhat ctia bi€u thitc P=x> +xy +y” 1a?
AL B. L c.l D. 2
5 3 6 4

Nguyén Minh Tudn

Loi giai
Thyec chdt ddy la mot bai todn khd la don gidn, dé'y t6i yéu ciu cia bai todn la tim gid tri nhé nhit
nén chic chin tiv gid thiét ta sé phdi tim dwoc moi lién hé giika x va y.
X+y=a
Dit y - x+1 _a+ b
1-y=b 2

Ap dung bat dang thicc AM — GM ta co:
lna+lnb22\/1na.lnb:>2(lna+lnb)2(\/lna+ lnb)2
. ) a+b 1 1 21 a+b
Mait khac lnTzln\/a_ZE(lnaHnb)ZZ( lna+\/lnb) :E(\/lna+\/lnb)s In >

Vay VT <VP.Dau “=" xay rakhivachikhi a=b=x+y=1-y=>x=1-2y

a+b

. Gia thiét tré thanh Ina ++/Inb =2, [In

Khidé P -1
4

Chon y D.

Ciu 19: Cho 2 s0 thue x,y >0 thdéa man diéu kién

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

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

Loi giai

Bién doi gia thiét ta dugc:

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
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Nhin lai cdc bai todn van dung cao mT — logarit |

& (log, x+1)" +(log, y~1)° +2\/log2 x +log; y\/log§ 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 s nguyén duong théa man yéu cau bai toan

Chon y D.

Ciu 20: Cho 2 s6 thuc x,y thoa man (1 + 2% )(1 + 27+ )(1 + 273 ) = (1 + 2% )3.
2
Dit P=e*" +x2 +YZ —(x—2y)’. Hoi ménh dé nao sau day ding?
A.P=e-1 B.P=e C. maxP =e¢’ D.P=e-2
Nguyén Minh Tudn

Loi giai
Thyec chdt cdu nay chi dé giéi thiéu cho cdc ban iét bat dﬁng thiec quen thudc, chir dé thi chic sé
khong ra dang kiéu nay. Chii y t6i bat dang thirc Holder ma minh da gidi thigu 6 dau.
Mot bat dang thitc ma ta hay gip: (1+a)(1+b)(1+c)> (1 + mf
C6 b6 dé sau: Cho cac s thuc duwong a,b,c,x,y,z,m,n,p khi dé ta ludn co:
(a’+b’+*)(x*+y’ +2°)(m’+n’ +p’) 2 (axm +byn +czp)’

Chttng minh: Theo AM -GM ta co:

a’ m’ x> 3axm
L 3+b3+3+ 3in’4 3T 3 4 3+3Z 3 s 3 3 3 [ 3 3 3
a ¢ m+n+p X +y +Z il(a +b’+c )(m +n’+p )(x +y +z )
b’ n’ ? 3byn
2. + + y > y

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
zZ
C p N z S 3cp

3. 3+b3+3+ 4D’ vtz PR, s 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 dang thtic trén c6 diéu phai chitng minh.
Quay lai bai khi d6 phuong trinh trd thanh: (1+a)(1+b)(1+c)>(1+3/abe )3
7 1Y (1Y 3 3
Theo bat dang thirc Holder ta c6 1;[{[%} +($j +(3/§) } > (1 + M)
Véi bai todn nay néu dit 2¥Y =a,2? =b,2** = ¢ = /abc = 2, day chinh Ia dang trén.
D4u “=" xay ra khi va chi khi 2*7 =2 = 2% < x =y =0

Vay khido P =e.
Chon y B.
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Ciu 21: Cho 2 s6 thuc x,y >0 thoa man diéu kién
(2x+y—1 + 2x+2y—1 )(23x+4y—3 + 21—x—y ) — 22x+3y

2 2
N Y o , X+
Biét rang biéu thirc Y

:% voi — b 2 1a phan s6 tdi gian. Téng a+b bang?

A.5 B. 6 C. 4 D.7
Nguyén Minh Tudn

Loi giai
Nhin chung bai todn nhin rdt cong kénh, ta sé tw duy theo hwéng ma ta hay nghi téi nhit dé la quy
dong. Bién d6i gid thiét ta duwoc:
(2x+y71 40Xyl )(23x+4y—3 Lol ) _ 923y
> QPXHBYA | odxiby—d | gy | q _p2xidy
ey D22y | o2xidy=d | 522y | 52xdy
DPén day moi viéc tro nén rat don gian phai khong nao? Ap dung bat dang thitc AM - GM

ta co:

92x#2y—4 | 52x-2y | =2xBy | n2xidy-4 5 2\/22x+2y74.272x72y +2\/2—2x—3y.22x+3y—4 —1=VP

x=1 2,2
Dau “=” xay ra khi va chi khi Xty 1
y=0 4 4

Chony A.

_ o Xxty-3
Cau 22: Cho 2 s6 thue dwong x,y thdéa man 2 + L _X+y-e

V2> 4347 Jar 432> 2(271+277)

. /4 - N, &l m 7. \ /4 n A \ m \ A ~
Khi d6 x* +y* duoc viét dudi dang — véi m,n la cac s6 nguyén duwong va — 1a phan s6
n n

t6i gian. Ho6i T=m+n c6 gia tri 1a bao nhiéu?
A. 149 B. 147 C. 160 D. 151
Nguyén Minh Tudn

Loi giai
x+y-3

Nhin hinh thirc rit cong kénh, nhung hiy chi y téi dai lwong x+y—e"'™, diéu nay lam ta lién
tiéng t6i bt dang thitc phu e > x+1, dén ddy hwong di ciia bai todn sé nhuw sau:
Bién doi gia thiét ta duoc:
1 1 x—y-e*? 2% 42 2% 42 cry3
+ = —+—— =Xx—-y—e
22 4340 e 432 227427 22 432> (2P 432

Dit 2* =a,2 =b thi theo bat dang thitc AM — GM ta c6:
2Ha _ ,ath b _1, 2b J5+J_ 3 a
Ja+3b a+b a+3b Ja+3b 2 a+3b a+3b ( b)

2b ,a+h. 2Ha _ 2a J5+J_ 3 b
Jb+3a a+b b+3a Jb+3a 2 b+3a w/b+3a ( b)
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2 X y X y
Cong hai bat dang thitc trén v6i nhau ta cd 2 +2 + 2 +2 <2
V22 4327 2% 132>

Mait khac theo mdt bat déng thitc phu quen thudc ta co:

x+y—e P =x+y-3-e"77+3<3-1=2

X _n0Yy
Vay VT >2>VP. Dau “=" xay ra khi va chi khi 2 =2 c:>x:y=E
x+y-3=0 2
Khi d6 x3+y4=1—35.
16

Chon y D.

Cau 23 Cho céc so thuc a,b,c thoa man 0<a,b,c<1. Khi d6 tri nhoé nhat ctia biéu thitc

Pi= %loga b+%logb c +ilogf aduoc viét dudi dang 2 v6imn la cac s6 nguyén duong
n

\ m \ Pal ~ A .2 2 . /4 .7 . \ - A
va — la phan s6 t6i gian. Hoi T=m® +n’ c6 gia tri 1a bao nhiéu?
n

A. 171 B. @89 C. 195 D. 163
Nguyén Minh Tudn

Loi giai
Theo b4t dang thitc AM — GM ta co:

e P :%loga b+%logb c+%log§ a>,/log, blog, c +ilogf a=,/log,c +%logf a
e Jlog, c +%logf a =%,/10ga c +%\/Ioga c +%\/Ioga c +%1/10ga c +ilog§ a

> 5?/%\/10& C%\/loga C%\/loga C%\/loga C%logf a :Z

Vay gia tri nho nhét cua P = Z, khi d6 T =189

Chon y B.

1 y,1
Cau 24: Cho 2 s8 thyc x,y thoa man 2 4 +2* ¥ =4. D§t P=x+y. Hoi ménh dé nao sau

day dung?

A.P=1 B. 2 5

C.g D. —
2 2

Nguyén Minh Tudn

Loi giai
Ap dung bat dang thitc AM — GM ta c6:
x+i XJrl x.i 2 X‘l
Tk s
1

D&u “=” xdy rakhivachikhi { < 2=P=2.
2
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Chony D.

b

10ga4 3 o
CAu 25: Cho 2 s8 a,b thuc a,b théa man b>a>1 va 2" +16 W _ 4. Gia tri cua bieu
thitc P =log, (Ej ?
b
A. 0 B. 2 C.3 D.1

Nguyén Minh Tudn

Bién doi gia thiét ta co:
b

I 243
pous 116" _gema '

log, b—fj

=f(t)= (7“] (t=log,ae(0;1])

13
Suy ra f'(t)= 2‘1n2—ti2(* 4jln2<(2t 42" |In2< (2-4.2*7)In2<0

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

Chony A.

Cau 26: Cho 2 s6 thuc x,y >0 thoa man 1 <y<2x va log,— \/logz —log2 Xy —i . Dt
y

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

Nguyén Minh Tudn

Loi giai
Bién d6i gia thiét ta dwoc

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

< (1_1082 X)\/(logz x-log, y+1)(log2+10g2 y) ~Tc

16
:>(1—a)\/(a—b+1)(a+b) =

a=log, x
b=log,y
Néu a>1=VT<0,voly

bé don gian ta dat {

bé'y thay —<y<2x:>log22x>log2 =a+12 a:>a>—1

~ 1 \ 7
Néu _5 <a<1 thita cé:

(1—a)\/(a—b+1)(a+b)£

(1—a)(a—b+1+a+b):(1—a)(a+;j 1(1 a+a+;j2 _2

N | =
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1 1 1
e ATy Jlesax=g fos
Dau “=" xay ra khi va chi khi 1:> 1: 1:>Pz6,07725
bZE logzyZE y =22
Chon y D.
2<x<3

Cau 27: Cho 2 s8 thuc x,y thoa man { . Hoi ¢6 bao nhiéu bo s8 (x,y) thoa man

2<y<5b
phwong trinh log, (3 —|sin xy|) = cos(nx —g) ?

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

Loi giai
Thuec chat ddy la mgt cau khd don gian néu nhw ta da lam quen voi phwong phdp ddanh gid v6i, cdc

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

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

thoa man khi va chi khi:
T —1+2k
cos(nx——jzl X_6
6 = (k,neZ)
|sinxy|=1 xy=g+nn
i gl A . 13 6(m
Véigiathiet 2<x<3 nén k=1.Voéi k=1=x=—=y=—| -+nn
6 13\ 2
On
6(m yzﬁ
Do 2<y<5=2<—|—+nn |<5=>ne{l;2}=
13\ 2 _15n
13

Vay ¢6 2 b s6 thoa man yéu cau dé bai. Chon y B.

Cau28. ae {571;%;17—%}
5 5

Cau29. a e {@,H_n}
7 7

Cau 30: Biét ring ton tai duy nhat mot a d&€ phuong trinh 2" + |sin x| = cos x +sin?® x +a

c6 nghiém duy nhat, hoi a co tat ca bao nhiéu wdc s6 nguyén
A. 2 s6 B. 850 C. Khong c6 D. V6 sd

Loi giai

,(sin(—x))2 = (sinx)’ nén néu phuong trinh ¢6 1 nghiém 1a x thi ciing

Do |sinx| = |sin(—x)
c6 nghiém la —x. Nén d€ phuong trinh c6 nghiém duy nhat thi dong nghia véi x=0. Thé

nguoc lai ta giai ra dugc a=0.
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Chony D.

Cau 31: Cho 2 s6 thiec dwong x,y thoa man diéu kién

Xy 2 BB Xy 2
{1+[27+1J logiyx}{(ﬁ) ’ 4logxy+1}:(24 +1j

Hoi ¢6 bao nhiéu s6 nguyén duong khong vuot qué a‘b’
A. 13 B. 14 C.15 D. 16

Nguyén Minh Tudn

Loi giai
Bién doi gia thiét ta duoc:

2 2
2xy X ay?-4 2xy
[1+( 7 +1J logiyx][(ﬁ) Iogxy+1}=( n +1]

& (1 + (2Xy—2 + 1)2 log?, X)I:(\/E)x2+y24 log, y + 1} _ (2xy72 N 1)2

1+(2xy‘2 +1)2 log?, x 1
<:> = 2 2
(2Xy_2 +1)2 (\/E)X v log y+1
@%Hogiyx: = 2_}
(277 +1) (vV2) 7 log,y+1
1 1 1

< xy-2 7t 2= P +y? -4
(297+1) (log,y+1) (v2) " Mlog, y+1

Dbén day ta c6 mot b6 dé kha quen thudc can phai nhé.

B3 dé. Vi 2 56 thuc khong am ab ta lubn c6—— 4 — > L .
(a+1)" (b+1)" 1+ab
1 1 1 ab(a—b)2+(1—ab)2

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

7 T 2 - 2 2
(a+1)" (b+1)" 1+ab (a+1) (b+1) (1+ab)
dang thitc da duoc chiing minh.
Ta ciing c6 thé duing bat dang thiic Cauchy — Schwarz chitng minh dwoc. Ta cé:
b+1)| =+1|>(a+1)’ ERE :
(ab+ 1)y 1=+ 1) " (a+b)(ab+1)
=
b 2 1 a
b+1)| —+1|=>(b+1 >
(@b+ )(a+ ] (b+1) (b+1)" (a+b)(ab+1)

Cong lai c6 diéu can chirng minh!

2 + 1 2 2 xy—2 1
(2"}"2 +1) (logxy+1) 2% logxy+1
Mit khac theo bat dang thitc AM — GM ta c6

Ap dung vao bai toan ta dwoc
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1 < : 1 : 1

(\/E)xz+yz_4 log y+1 ) (\/E) v log, y+1 277 log, y+1

DA&u “=" xay ra khi va chi khi x =y =+/2 . Khi d6 c6 tat ca 16 s6 nguyén duwong khong vuot

qué a‘b’.
Chon y D.

Cau 32: Cho 2 s0 thuee x,y thay d6i théa man x+y+1= 2(\/x—2 Theyh7F 3) . Gid tri 16n nhat
ctia biéu thire S=3""" +(x+y+1)2"7 -3(x* +y*) la % v6i a,b la cdc s6 nguyén duwong

va % toi gian. Tinh P=a+b

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

Loi giai
Day chinh la dé thi THPT Qudéc Gia 2016 da dwqf bién tdu dé’tré thanh 1 cdu héi tric nghiém!
Tir gia thiét ta c6 (x+y +1)° =4(Vx—2+Jy +3) =4(x+y+1+2Vx-2,y+3)
Ap dung bat dang thicc AM — GM cho 2 s8 thuc khdng am ta c6:
2\/E\/yT3£x+y+1:>(x+y+1)2 <8(x+y+1)=>-1<x+y<7
Mat khac ta lai co:

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=2Jy+3=0 {x=2 9746
=N S=-"—

Néh X+y:—1:> =
y=-3 243

x+y=-1

Néu 3<x+y<7.Dit t=x+y(te[3;7])

Xétham s6 f(t)=3""+(t+1).2"" (te[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"*1In’3+((t+1)In*2-2In2)2"" > 0Vt [3;7]

Vi £'(3)<0,£'(7) >0 nén ton tai s§ ae(3;7) sao cho f'(a)=0. Suy ra f(t) nghich bién trén

(3;a) va dong bién trén (a;7). Mit khéc £(3) = 123 £(7)=35=£(t)<f(3) :%Vt [3;7]

Ta sé di chitng minh x* +y* >5 véi x+y>3,x>2.
Nhan thay réng khi:
+x€[2;3]=2y23-x20=2y 22X -6x+9 = X" +y? 22x* —6x+9=2(x—-2)(x-1)+525

+x>3=>x"+y°>9
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Vay x* +y* 25 :SS%.
Chon y D.
Cau 33: Cho x,y 1a 2 s6 ty nhién khac 0. Tim gid tri nho nhat cua biéu thiec P = ‘36X - 5y‘
A.P=8 B. 9 C. 10 D. 11
Loi giai

Dady la mét cdu phdt biéu v6 cung don gidn, nhung thiec chdt la mot bai todn néu lam tw ludn sé rat
kho doi hoi toi kién thike so hoc.

Ta c6 36™ tan cling bang 6, 5" tan cung bang 5. Néu 36™ >5" thi P ¢6 tan cling bang 1,
néu 36™ <5" thi P cd tan cling bang 9

Xét P=1 ta c6 36™ -5" =1« 36™ —1=5". Dang thiic nay khong thé xay ra vi v& tréi chia
hét cho 35 nén chia hét cho 7, con vé& phai khong chia hét cho 7

Xét P=9 tacd 5" -36™ =9 = 5" chia hétcho 9, vo li.

Xét A =11, xay ra kha nang nay chéng hankhi m=1,n=2.Vay minP=11.

Chon y D.

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

Goi M,m lan lwot 1a gia tri 16n nhat va gid tri nho nhat cua biéu thie P =log, b-log, c.
Tinh S =2m +3M

2 1 C.5=3 D.S=2

A.S=— B. S=
3 3

Thiy Dang Thanh Nam — Vted.vn

Loi giai
Dat x=log, 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 dwoc x* +y* =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)" 20 -1<P Sg

Chony C.

Cau 35: Cho céc s8 thuee a,b,c khac 0 théa man 3* =5° =15 . Hoi gid tri nhd nhat cta biéu
thite P=a’ +b*+c” -4(a+b+c) 1a?

A. -3-log, 3 B. -4 C. 2-3 D. -2-log,5

Loi giai

Bién ddi gia thiétta cd 3° =5" =15 =t < a=log,t,b=log, t,—c=log,, t
1 1 1 ab

B log, 15 B log, 3+log, 5 B 11 Ta+b

+
a

< ab+bc+ca=0
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Khi &6 ta co6 P:(a+b+c)2—2(ab+bc+ca)—4(a+b+c):(a+b+c)2—4(a+b+c)2—4
Chon y B.

Cau 36: Cho a,b 1a hai s0 thuc thay doi thoa man b > 0. Tim gid tri nhé nhdt cta biéu thikc

P= \/(a—b)Z +(10° ~logb)’

1 1 1 1
A. V2| —+log| —— B. V2| ———-log| ——
([ln10+ Og(lnlOD I(lnlo Og(lnlOD
1 1
. v2log(In10 D. V2 -1
& «Bllgg{lt) ‘/_(11110 n[lnlOD

Loi giai
Xét 2 diém A(a;lOa),B(b;logb), do d6 thi ctia 2 ham s6 y=10%,y =logx d6i xtiing qua
duong thang y=x do d6 khoang céch gitta 2 di€ém A va B chinh 1a P va dat gid tri nho
nhat khi A, B d6i xting véi nhau qua duong thang y = x, do d6 2 diém A,B cling nam trén
duong thang y =-x+m.

Vivay ta cé

A0 ) 310 8 20 )2 ) {2 {2
n n n

Chon y B.

Cau 37: Cho céc sd thuc a,b,c 16n hon 1 théa man log, a>(1-log, blog, c)log, 2. Tim
gid tri nho nhat cua bi€u thite S=10log; a+10log; b+log’ ¢
A. -3-log,3 B. -4 C. 2-3 D. -2-log,5

Loi giai
Bién do6i gia thiét ta duoc
log, a>(1-log, blog, c)log, 2
< log, a.(log, b+log,c)>1-log, blog, c
<> 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” +2z° > 2k (xy +yz+xz)
< 10x* +10y? +2° +k(x2 +y’ +zz)2k(x2 +y’ +ZZ)+2k(xy+yz+xz)
& (k+10)x* +(k +10)y + (k+1)z* 2k (x +y +2)°

x° y’ z’ 2
S—g—+—7+3 >k(x+y+2z)

k+10 k+10 k+1
Str dung bat dang thitc Cauchy — Schwarz dang cdng mau Engel ta c6
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x> y’ z’ (x+y+z)
T 1 1 11 1
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 T 11 = kek=2
+ +
k+10 k+10 k+1
Chon y B.
Cau 38: Vdi a,b,c 16n hon 1. Tim gia tri nho nhat cta P =log, bc+log, ca+4log ab
A. 6 B. 12 C. 11 D. 10
Loi giai

Dady la mot cdu sir dung bt dang thite AM — GM khd 1a co bin

Bién ddi gia thiét va ap dung bat dang thitc AM — GM ta ¢
P =log, bc+log, ca+4log_ ab=1log, b+log, a+log, c+4log. a+log, c+4log. b
> 2\/10ga b.log, a + 2\/4 log, c.log a+ 2\/4 log, c.log.b =10

Chon y D.

Twong tu véi cau 39. Chony C.

Cau 40: Xét cac so thue duong x,y,z thay doi sao cho ton tai cac s6 thye a,b,c16n hon 1 va
théa man vabc =a* =b’ =c”. Tim gid tri nho nhat ctia P =x+y + 22>
A. 42 B. 4 C.6 D. 10

Lé Phiic Liz

Loi giai

Tl gia thiét ta cd a* =+abc < 2log, a= 1 tuong tw 1 2log,,. b,1 =2log,..C
X y z

:1+1+1:2(logabca+logabcb+logabcC):2.
X y z
Theo bat dang thitc AM — GM ta ¢4 :
T L o iy e M o t)21(1)=6
X+y X y Z 2z-1 2z-1

Chony C.

Ciu 41: Xét cac so thue duwong x,y,z thay doi sao cho ton tai cac s6 thuwe a,b,c 16n hon 1 va

thoa man vabc =a* =b” =c”. Tim gia tri nho nhat cua biéu thiec P = 16 + 16_ z’
Ly
A. 20 3 C. 24 3
B. 20-— D. 24 -—
s s

Loi giai
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Tuwong tw vdi cau 40 ta co 1,11 2(log,, a+log,, b+log,. c)=2.
X'y Zz
:>P=16(1+1J—22 :16(2—lj—22 _32-20_ 22 _f(z)<f(2)=20

Xy z z

Chon y A.

Cau 42: Cho cac s6 thuc a,b,c thoa man 0<a,b,c<1. Tim gid tri nho nhat ctia biéu thuc

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

3
A. 242 B.3 c V2 D. >

3

Loi giai
Dady la mot ciu twong tw ciu 23 ta sé phdi diing t6i bt ding thitc AM — GM d¢'triét tiéu cic bién
Theo bat dang thitc 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\/2,/Ioga clog.a = 242

Chony A.

Cau 43: Cho 3 s8 thuc duwong a,b,c théa man log®a+2log® b+3log® c=6. Biét gia tri 16n
nhadt ctia biéu thic la T =logalogb+logblogc+logcloga la % Ménh dé nao dudi day
dung?

A k=1 B. kK’ +3k* =3 C.k*>+3k=3 D. k=

N | =

Loi giai
MGt cdu hoan toan twong ti vi ciu 37, ta sé ding phwong phdp tham s6'héa két hop bit ding
thitc Cauchy — Schwarz. Dt (loga;logb;logc) —(x,y,z)= x* +2y* +32° =6
x? y’ z’ 2
Ta cé danh gia 6 =x"+2y” + 32" 2 2k(xy +yz+xz) < T T >k(x+y+z)
k+1 k+2 k+3

Khi @6 can tim k sao cho k = i 1 i < kP+3k*=3

+ +
k+1 k+2 k+3

Chony C.
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Cau 44: Cho 3 s6 thuc duwong a,b,c thoa man logalogb+logblogc+3logcloga=1. Biét

.7 . 2 AN, k] - A? 7 \ _m + n r . (A \
gia tri nho nhat ctia bi€u thite P =log®a+log”b+log’c la ———— v&i m,n,p lan lwot 1a

p
cac sO nguyén duong va 21 phan so tdi gian. Tinh m+n+p?
p
A. 64 B. 16 C. 102 D. 22

Loi giai
V6i bai todn nay néu dit (loga;logb;logc) —(x,y,z) = xy+yz+3xz=1 thi ta sé khong thé dp
dung phwong phip lam ctia bai trén, khi do ta sé cin phai nghi ra cich ddt khdc.
bt (loga;logb;logc) — (ix,jy,kz) = ijxy + jkyz+ 3kixz= 1

Tim m,n,p théa man ij=kj=3ki:>i=k=%.ChQn j=3=>i=k=1

Khi d6 ta duwoc 3xy +3yz+3xz=1=xy+yz+xz = % . Bai toan lai quay tro vé cac bai toan

trén.

7 . 7 \ 7 N e 7 A \ . _3 + \) 17
Vi cach lam twong tu cac bai toan trén ta tim dugc minP = —
Chon y D.
Cdch 2. Chii yj rang 6 gid thiét va yéu ciu ciia bai todn vai tro ctia 2 bién a,c la nhw nhau nén dau

“u__r

sé xdy ra tai a=c. Khi do ta co:

{P =2x° +y2

220 1:>P(3x2+2xy):2x2+y2<:>(3P—2)x2+2Pyx—y2:0
X" +2xy =

Stt dung diéu kién c6 nghiém ctia phwong trinh bac 2 ta sé tim duwgc dap an cua bai toan.

Cau 45: V6i n 1a s6 nguyén duong, biét rang —log, [log2 ( .~2018 D >2017 ma biéu

thirc trong dau ngodc co tat ca n dau can. Tim gia tri nho nhat ctia n?

A. 2021 B. 2014 C. 2013 D. 2020
Lé Phiic Liz
Loi giai
1 .
Tir gia thiét ta c6 \yy..~/2018 =(2018)2" = (2018)’ zlog{ .~[2018 J:z-“ log, 2018

= —log, £log2 ( .~/2018 D >2017 < —log, 2" —log, (log, 2018) > 2017

= nlog, 2 >2020,4 = n >2020,4 = n >2021
Vay gia tri nho nhat ctia n la 2021
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Chony A.

Ciu 46: Cho a,b la cac s6 nguyén dwong thdéa man log, (logf (10g2b (21000 ))) —0. Gi4 tri
16n nhat cua ab 1a?

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

Loi giai
Bién doi gia thiét ta duoc:
log, (logZa (loga (21000 ))) =0<log, (log2b (21000 )) =1
e log,, (2")=2" < 2" =27 < 2°b =1000

Do a,b la cdc s6 nguyén dwong nén ta c6 1000:2*. M3t khiac ta lai c6 1000 =2°5° = 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 1on nhat caa ab béng 500

Chony A.

Cau 47: Cho s8 thuc duong a > 1, biét khi a=a, thi bat dang thitc x* <a* ding véi moi

s0 thue x 16n hon 1. Hoi ménh dé nao dudi day dang?

A. l<a, <2 B. e<a, <€’ C.2<a, <3 D. e’ <a, <e’
Loi giai
Lay logarit ty nhién 2 vé ta dugc ln(xa) < ln(ax) <alnx<xlna< lnTa > IHTX
Ta xét f(x):m%:f'(x):%,f'(x):O@x:e:f(x)ﬁf(e)zmte

Tt dotasuyra a=e.
Chony C.

Cau 48: Cho ham s6 f(x)=e*(asinx+bcosx) véi ab la cac s6 thuc thay ddi va phuong

trinh f'(x)+f"(x)=10e* c6 nghiém. Tim gid tri 16n nhat ctia bi€u thitc S =a’ —2ab+3b*

A. 10+10+2 B. 20+102 C. 10+20~/2 D. 20++2

Loi giai
Do f(x)=e*(asinx+bcosx) nén phuong trinh f'(x)+f"(x)=10e* twong duwong
e*((a—b)sinx+(a+b)cosx—2bsinx+2acos x) =10e"
< (a—3b)sinx+(3a+b)cosx =10
Phuong trinh trén 6 nghiém khi va chi khi (a—3b)” +(3a+b)’ 2100 < a® +b* > 10
Khi dé ta co:
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10(a’ —2ab+3b%) < 10(a® —22ab2+3b2) _ 10(t22_2t+3) = f(t)(’c - Ej
0 a>+b t"+1 b

Khao sat ham s§ £(t) = £(t) <f(1-+2)=20+10v2

S=a’-2ab+3b*=

Chon y B.

a+n b+n
Cau 49: Cho 2 s0 thuc ab théa man (1+—j <e<[1+lJ véi moi sO n nguyén
n n

duong. Tim gié tri nho nhét cua biéu thic [a—b|?

A L3 B. 1 c. L4 D. L _3
In2 2 In2 In2

Loi giai
Day la mot cdu rit khé khong phit hop véi ki thi THPT Quoc Gia nén chiing ta chi tham khdo.

1
ln(l +1]
n

L&y logarit tw nhién 2 vé&'ta ¢6 a < -n<b,VneN

Xét ham so f(x)z;—x,le khi d¢ ta ¢6 min|a—b|=maxf(x)—minf(x)
1 x>1 1
ln(l+j
X
Mt khac f'(x) = 1 -1<0,v¥x>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 In2 X—>+0 ( 1 j
In|1+=
X
1—xln(1+) 1 —ln(1+1)+ 1
=———1-1lim X/ _ 1-lm X) X+
In X—>+0 1 ( 1) In X—>+30 1
nf1+— -
X x(x+1)
11
1 2 NG
1 i 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)
Véymin|a—b|=i—§
In2 2

Chony A.

Chii y: O ddy ta ding t6i quy tic. Trong gidi tich, Quy tic 1'Hopital (phdt dm nhw Lo-pi-tan)
(ciing dwoc goi la quy tdc Bernoulli) la quy tic str dung dao ham dé’tinh todn cdc gidi han c6 dang
06 dinh. Ung dung ctia quy tic nay la dwa dang vé dinh tré thanh dang hitu han, cho phép tinh
todn gi6i han mot cich dé dang.

Dang don gian nhat ctia quy tac 1'Hopital dwgc phat bidu nhu sau:
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f(x)

Cho hai ham s6 f(x),g(x) néu limf(x)=1limg(x)=0 hodc 4o va lim—— ton tai thi ta

X—>C X—>C X—¢ g(X)
N 7 . f(X) . f'(x) oA A \ 2 » AN X ~ \ \ .2
ludn ¢ lim——= =lim——=. Viéc lay dao ham cta tr s6 va mau s6 thuong lam don gian

x—c g(x) x—¢ g'(x)
thwong s6, hodc lam khtr dang vo dinh.

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

biéu thiec P = \/logz x+1+ \/log2 y+4+ \/log2 z+4

A. V29 B. V23 C. V26 D. 27

Loi giai
Ap dung bét dang thiic Mincowsky ta c6

P:\/Iog2x+1 +\/10g2y+4 +\/10g22+4 2\/logzx+1+\/(logy+logz)2 +16

2
=m+m=m+\/@ogﬂ) 116
X
=m+\/(l—logx)2+16 2\/(logx+1—logx)2+(1+4)2 =26

Péng thiic xay ra khi va chi khi x =310,y =z = 3/100

Chony C.

Ciu 51: Cho 2 s6 thuc X,y sao cho tdng cua ching khong am va dong thoi

X+y X+y
(22X-2Y+4)[1+2 S 182 j:zmuzx-yﬂ%

1+4* 1+4°

Y M .7 . 2 . A7 ’ m &) \ 4 A A ., In \
Biét rang gia tri ctia bi€u thite P=x"+y* =— vd&i m,n 1a cic s6 nguyén duong va — 1la
n n

phan s6 t3i gian. Hoi bi€u thitc m”* +n ¢4 tat ca bao nhiéu wde s6 nguyén?
A. 2 B. 4 C.6 D. 8

Nguyén Minh Tudn

Loi giai

Ta co T:E—a_m = m(b—a)

b b-m b(b-m) 25 m )

>0 khi O<m<a<b.Nén

o
o

I

3

Theo gia thiét ta c6 x+y =0=4"" >1. Ta ¢6 danh gia sau:
0<d4*+4Y -2 <144 +47 +1<1+45 +4Y +47
Khi d6 st dung két qua (1) ta cé:
(SRS S B A LS N 244" 4 (4 +4 -2
1+4¢ 1+47 1+4X+4y+4"+y_1+4X+4Y+4X+Y_(4x+4y_zx+y+1)
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2(1+2°7 ) ” 1 1
= wy 2)=1+2X*y =(1+2 y>(m+1+4YJ22
(1+2 )

22x—2y +2x—y+2 +4 - (2x—y )2 +4.2X_y +4: _ 1 4.2X*y

Mét khac 2x2y 2 + 2
25 44 (27) +4 (2] +4
‘ Ny 3% , . 42" 42"
Ap dung bat dang thic AM-GM ta c6 1+ ——— <1+ ——e=x=2
(27)+4 2 a(2)
1
X =—
A Ay 2 . X+y:O 2 2
Vay VI > VP . Dau “= xayrakhl{ 1 1:>P:—:>m +n=25
X—y=
y:__

Chony C.

Ciu 52 : Cho cdc sd thuc a,b,ce[2;3]. Biét gia tri 16n nhat cua biéu thic

1 \ 7. 3\ 4 ~ P \ \ A ~ A
S=4%+4"+4° —Z(a+b+c)3 1a 2 véi mn la cac s8 nguyén duong va o phan s6 toi
n n

gian. Tinh P=m+2n
A. P=257 B. P =258 C.P=17 D. P=18

Loi giai
Véi dang todn nay ta sé xét toi bat dang thirc phu 4' <mt+n, Vvt [2;3]
16=2m+n {m:48

n=-80

Thay t=2,t=3 ta duwgc hé phuong trinh =
64=3m+n

Gio ta can chi ra bat dang thirc 4' <48t—80 dung véi moi t €[2;3] 1a bai toan sé duoc giai

quyét. Ta xét f(t)=4'-48t+80=f'(t)=4'In4-48;f'(t)=0 <:>t:10g4%.
n

Nhan thay rang £(2)=£(3)= O,-f(log4 %j <0 nén bat dang thitc luén ding.
n
D4u “=" xay ra khi va chi khi t e {2;3}. Khi d¢ ta duoc
S=4"+4"+4° —i(a+b+c)3 S482a—i(2a)3 ~240<16

Chon y D.
Bai tdp tuong ty

Cho 3 s8 thuc x,y,z €[1;2]. Tim gia tri 16n nhét cua S=3*+3" +3” —%(x+y+z)2
A.5 B. 15 C.8 D. 12

Ta xét bat dang thirc phu 3' <6t-3
Chony D.
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A o o 2% 4 16% 108
Cau 53: C6 tat ca bao nhiéu bd sd thuc (x;y;z) thoa man R ,
(xy* +2*) =4+(xy*-2*)

A.3 B. 4 C.1 D. 2
THPT Chuyén Quoc hoc Hué'- Nam hoc 2017 — 2018

Loi giai
T gia thiét ta co:
o 274l 167 S108 2% 4 16 20 o A 1 23fy? + 42 =7 (1)
. (xyz+z4)2 =4+(xy’ —24)2 < xy’z* =1<:>3/;%/YTQ/Z74=1(2)
Pt (3/;,%/;,3/2) —(a,b,c). Ap dung bat dang thitc AM — GM ta ¢
7=a’+2b’+4c’ =a’+b’ +b* +* + +* +c” 2 7{/a’b'c’® =7
Dau “=” xay ra khi a* =b* = ¢’ :Q/X_Zz\/yjzg/zjzl
Vi x>0 nén co tat ca 4 bd s6 thoa man yéu cau dé bai.
Chon y B.

2

Cau 54: Cho ham s6 f(x)=1og, in X
—X

m sao f(a)+f(b)=3 voi moi s6 thuc a,b thoa man e** <e(a+b). Tinh tich cdc phan ti

. Goi S 1a tap hop tat ca cac gia tri thye cua tham s6

cuatap hop S
A. 27 B. 33 C. 33 D. -27

Loi giai
Theo gia thiét ta c6 e <a+b< e <1+a+b-1
Mat khéc theo mot bat déng thttc phu ma ta da chitng minh dwoc ¢ cac bai tap treedc thi ta
ludn 6 e**?>1+(a+b-1). Do d6 ddu “=” xay ra khi va chikhi a+b=1
Khi d6 ta co
2 2

f(a)+f(b):3<:>f(a)+f(1—a):log3;n 2 +10g3y:3©m4 =27
_a p—

Do d6 tich cac phan tir ctia S bing —3+/3
Chony C.
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9x? —4y® =5

5 nghiém (x;y) the
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 nhat ciia m?
A. -5 B. log, 5 C.5 D. log.3

THPT Chuyén Lwong Vin Tuy — Ninh Binh lin 1 nam 2017 — 2018

Loi giai
5
3x+2y

Tt phuong trinh 1 ctia hé ta cé (3x—2y)(3x+2y)=5=0=3x-2y =
Ttr phuwong trinh 2 ctia hé ta co

log,, 3log, (3x+2y)—-log, (2)( . Zy] =1

< log, (3x+2y)(log,, 3+1)=log,5+1

1+log,5

< log, (3x+2y) = Tlog. 3

<log,5(3x+2y <5)=——°m—<(
Giai bat phuong trinh trén ta duwgc m e [%;5} \ {1}

(3x+2y)(3x—2y)=5 Ay Dy = 2
Khi d6 hé phuwong trinh dau cé dang L+log, 5 = Y=M nén luén o

3x +2y =38’ 3x+2y =M

nghiém. Vay gid tri 16n nhat cia m d€ hé c6 nghiém la 5
Chony C.

X

Cau 56: Cho ham sd f(x)= e Goi S la tap hop tat ca cac gia tri thye ctia tham s6 m
+m

sao cho f(a)+f(b)=1 véi moi s§ thuc a,b théa man e*" <e’(a+b-1). Tinh tich cic
phén t&r cua S

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

Loi giai
Theo gia thiét ta c6 e ?<a+b-1< e ? <1+(a+b-2).
Mait khac theo mot bat déng thitc phu ma ta da chitng minh dwoc ¢ cac bai tap trudc thi ta
luén cé 2 21+ (a+b-2). Do d6 ddu “=” xay ra khi va chi khi a+b=2
Khi d6 ta co:
IO A U

9+m* 9"+m’ 81+m’(9""+9")+m’

omi+81=162em* =8l m=+3
Chony D.
Bai tdp tuong ty
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t

1. Cho ham s& f(t)= véi m>0 la tham s8 thuc. Biét rang f(x)+f(y)=1 v6i moi

4'+m

1
x,y théa man (x+y)?2 > %(x+y)+%. Tim gi4 tri cua f(t) trén doan [%;1}

A. 3 B. 1 C.
4 2

Hudng dan.

D.

N
= o

Chil y tir gid thiét dp dung bat ding thirc AM — GM = (x+y)% > %(x+y)+%:> x+y=1
Dén day bai todn sé quay vé bai todn o trén
Chon y B.

16"
16'+m
cho f(a)+f(b)=1 vdi moi s6 thuc a,b thoa man e <e’(a+b-1). Hoi S cé bao nhiéu

2. Cho ham s6 f(t)= ~. Goi S la tap hop tat ca cac gia tri thuc ciia tham s6 m sao
phan ti?

A. 8 B. 20 C. 11 D. 34

Chon y B.

Cau 57: Cho phuong trinh 3* = \/a.?)x cos(mx)—9 . Cé bao nhiéu gia tri thyec ctia tham sd a
thudc doan [-2018;2018] d€ phuong trinh da cho c6 diing mot nghiém thuc?

A1l B. 2018 C.0 D. 2

Loi giai
Bién d6i gia thiét ta ¢ :

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 (*) 6 nghiém duy nhat x, thi ta thay rang 2-x, ciing la
nghiém cta (*) do dé x,=2-x, < x,=1. Thay vao (*) ta duoc a=-6.
Diéu kién dii. Nguoc lainéu a=-6 thi phuong trinh (*) tro thanh 3% + 3" = —6.cos(nx)
Theo b4t dang thitc AM — GM ta c6
3" +32% > 24/3°37* =6 ma —6.cos(mx) <6
3137 =6 3+ = 32
=

—6cos(nx) =

Do do6 3x+32'X=—6.cos(nx)c>{ sx=1

cos(nx)=-1

Chony A.
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Cau 58 : Cho céc s6 thuc x,y,z khong &m thoa man 0 < (x+ y)2 +(y+z)2 +(x+2z)" <2. Biét
gia tri 1on nh4t cta biéu thic P=4"+4" +4° +ln(x4 +y* +z4)—%(x+ y+z) 1a % v0i ab
la cac sO nguyén duong va % toi gian. Tinh S =2a+3b

A. 13 B. 42 C. 54 D. 71

Loi giai
Theo gia thiét 0< (x+y)2 +(y+z)2 +(x+2)"<2=2x*<2=x<1. Tuong tu ta ciing s&
duoc 0<x,y,z<1.Khi do ta co:
2(x2 +y2+z2)£2(x2 +y? Jrzz)JrZ(xy+yz+xz)£2:>x2 +y*+z7 <1
Dong thoi x* +y* +z* <x*+y*+z" =1n (x4 +yt+z* )Sln (x2 +y’+z’ )SO
Xét bat dang thiec phu 4' <mt+n. Khi d6 ta can bat déng thiic trén dung véi moi t e[0;1]

nén thay t=0,t=1 vao giai hé ta sé tim dwoc m=3,n=1. Xét ham s6 f(t)=4"'-3t-1
trén [0;1] ta 6 f'(t)=0< 4 1n4—3=0<:>t=log4%. Lap bang bién thién ta dé chi ra
n

dugc bat dang thiic trén ludn ding.
D&u “=" xay rakhi t=0vt=1. Ap dung vao bai toan ta c6

P£3(x+y+z)—%(x+y+z)4+3£%

Chony C.

Bai tdp twong tu.

Cho céc s8 thue x,y,z khéng 4m thoa man 0<(x+y)’ +(y+z)" +(x+z)’ <18. Biét gié tri
x oy oz

16n nhét ctia biéu thite P=4°+43 +4° —%(x+y+z)4 la 2 véiab la cac 6 nguyén

duong va % toi gian. Tinh S=2a+3b

A. 13 B. 42 C. 54 D. 71

Ta gid thiét ta ciing tim diéu kién cua 3 bién x,y,z va dp dung y nguyén cich lam cua cdu trén dé
Qidi quyét bai todn nay

Chony C.

Cau 59: Cho 2 ham s8 f(x)=(m-1)6" —6%+2m+1,h(x)=(x—6l-X). Tim tham s6 m d¢

ham s6 g(x)=h(x).f(x) ¢ gid tri nho nhét la 0 véi moi x €[0;1]

1
A.m=1 B.mé% C.me[a;l} D.m>1

Loi giai
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Ta thay rang véi moi m, ta luén c6 h(1)f(1)=0 nén bai toan tré thanh im m d€ cho ham
s8 g(x)=h(x).f(x)=0Vxe[0;1]. Dé thdy véi x=1 thi bat dang thirc ludn dting, do do ta
sé xét trén [0;1).

Ta dé thdy h(x) la ham dong bién trén [0;1), h(1)=0=h(x)<0vxe[0;1). Dén day lai
rat gon bai toan tré thanh tim m d€ f(x)<0vxe[0;1). Dat t=6 (t € [1;6)) ta co

2_
f(x)£O<:>(m—1)6X—6—2X+2m+1§0:>(m—1)t2+2mt—2+t£0:>m£ttz t;tz
+
N A8 T b A b A L TN g y " P -t+2 1
Dén day bai toan tro thanh bai toan rat don gian, ta can m <min-——=—
[Le] t°+2t 2

Chon y B.

Cau 60 : SO thuc a nho nhat dé bat dang thitc In(x+1) > x—ax’ ding véi moi s8 thue x 1a

m s. \ /4 ~ Pay \ m \ A A .2 V4
— véim,n la cic s6 nguyén duong va — la phan s toi gian. Tinh T =2m +3n

n n
A. T=5 B. T=8 C.T=7 D. T=11
Loi giai
Day la mgt cdu khd co ban trong viéc 1tng dung dao ham tim diéu kién co nghiém.
Bién doi gia thiét ta co aZL(zXJrl),Vx>O.
X
B 2In(x+1)—x- X
Xéthémsé’f(x)=L;(+1):>f'(x)= - x+1
X X
2
X
Xét h(x)=2In(x+1)—-x— =h'(x)=- <0,vx>0=h(x)<h(0)=0
(9=2n(xs 1) x- == (x)<h(0)
A : 1 1
Vay f'(x)<0:>f(x)<llrg}f(x)=§:>a2§.

Chon y B.
Bai tdp tuwong tu.

2

A 2 A A 1A, M 7 X ’ /. . N . Im
SG thirc a nho nhat dé bat dang thite In(x+1)< x—?+ax3 dung voi moi s6 thue x la —
n

r. \ /4 ~ A \ m \ A ~ Ao .2 7
voim,n la cac s6 nguyén duong va — la phan so toi gian. Tinh T =2m +3n
n

A. 8 B. 20 C. 11 D. 34

Twong tw nhw cdu trén thi ddy ciing la mot cdu khi co ban trong viéc ttng dung dao ham tim diéu
kién c6 nghiém.
Chony C.
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Ciu 61: Cho cac sd thuc a,b,ce[1;2] théa man log; a+log; b+log;c<1. Tinh gia tri
bi€u thitc 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. 3.0F C.6 D. 4
THPT Chuyén Thai Binh lin 1 nam hoc 2017 — 2018

Loi giai
Y twong vin sé nhiw bai triedc ta phdi sir dung t6i bat dang thirc phy.
Ta sé c6 danh gia t° —3tlog, t <log) t+1. D& chitng minh don gian ta sé dit log, t = x. Khi
d6 ta can chiing minh t° —3tx <x’ +1. Xét ham s6

1 1
f(t)=t-1 t,Vte|,2|=f'(t)=1-——;f'(t)=0 = t=—=1(t)<1
(t)=t-log, t,vte[1;2]=f'(t)=1-——f(t) — = 1(t)

Khidé t-x<1et-x-1<0= " =3tx—x" = 1=(t—x—1) (" +t(x+1)+x* =x+1)<0
Vay bat dang thiic can chiing minh ludn ding.
Ap dung vao bai toan ta c6 P = ZaS —3(Zalog2 a) < Zlogg a+3<1+3=4
Chon y D.
Bai tdp tuong tu.
Cho céc s6 thuc a,b,c €[1;2] thoa man log; a+log; b+log; c<2. Tim gid tri Ién nhat cta

bidu thitc P=a’+b’ +c’ - 3(log,a" +log, b" +log,c*)?

A.3 B. 6 C. 334 D.5
Chon y D.

Cau 62: Cho 2 s& thuc x,y phan biét thoa man x,y €(0;2018).

Pit S=— [In— Y o X | Menh @& nio dudi diy déng?
y—-x\ 2018-y 2018 —x
2

A. 5> B.SSL C.S52 4 D. S< 4

1009 1009 1009 1009

Loi giai
MGt bai todn chi nén tham khao vi c6 sir dung t6i kién thirc khong trong chieong trinh phd thong co

ban.

Xétham s& f(t)= ln( J va tham s§ u nam gitta x va y. Theo dinh ly Lagrange ta c6

2018 -t
SZM:f.(u): 2018 AMCeM 2018 _ 2
y—=x U(2018—u) (u-i—ZOlS—uJ 1009
2

Chony A.
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Dinh li Lagrange - Lagrange’s Mean Value Theorem.
Néu f(x) 1a ham lién tuc trén doan [a;b]va dong thoi cé dao ham trén khoang (a;b) thi

ton tai ce(a;b) sao cho f'(c)zw
—-a

Chitng minh: Xét ham s6 F(x)= f(x)—%x. Ta c6 F(x) la ham lién tuc trén doan
-a
[a;b], c6 dao ham trén khoang (a;b) va F(a)=F(b). Theo dinh li Rolle ton tai ce(a;b)
f(b)-f f(b)-f
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)=f(b)

Ciu 63: Cho 3s0 a, b, ¢ 1a cac s6 thyc 16n hon 1. Tim gia tri nho nhét ctia biéu thic:
4 1 8
= + +
log ca log, Jb 3log., e

A. 20 B. 10 C. 18 D. 12

THPT Chuyén Hung Vitong — Gia Lai — Lan 2 nam 2017 — 2018

Loi giai
Bién doi gia thiét ta co
4 1 8
= + + =2log, bc+2log, ac+8log_ab
21Ogbc a 11 b 1Ogab ¢
2 Ogac

=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 d6 4p dung bat dang thitcc AM — GM , ta c6:
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=D>

Chony A.

Cau 64: Cho a,b,c,d 1a cac s6 thic dwong c6 tdng bang 1. Tim gia tri nhé nhat cta biéu
thite P=(1+a” +b” +a’b’)(1+c* +d* +*d’)

17 17\* 17
.2 B. 4In—= = D. In-~
A "6 ¢ (16} "6

Loi giai
Tt gia thiét ta co:
P= (1+a2 +b? +a2b2)(1+c2 +d? +c2d2): l_I(a2 +1):> InP= Zln(a2 +1)
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Ta c6 danh gia sau ln(t2 +1) >mt+n, d€ tim duoc hai s m,n ta sé st dung tdi bat déng
thitc ti€p tuyén, day la mot phuong phéap rat hay dé chiing minh cac bat dang thire doi
xtng voi cac bién doc lap nhau.
Co so cua phuong phdp
o Néu duong thing y=ax+b 1a tiép tuyén caa do thi ham s§ y=f(x) tai diém
A(xy;¥,), A khdng phai diém udn thi khi d6 ton tai mot khoang D chita x,, sao cho
f(x)2ax+b hodc f(x)<ax+b.Dang thitc xay ra khi x =x,
e Néu duong thing y=ax+b 1a tiép tuyén cta do thi ham s§ y=f(x) tai diém
A(%,;y,) thi ta ludn phén tich duoc f(x)—(ax+b)=(x-x,) g(x) k>2
Sau day ta 4p dung ly thuyét trén vao bai toan trén. Chua y ta c6 Z:hﬂ(a2 + 1) la mot biéu
thirc d6i xting theo bon bién a,b,c,d dong thoi gia thiét cling 1a d6i xtéing nén ta sé du doan

dau “=" xay ra khi a=b=c=d= % Quay lai bat déng thirc phu ma ta dang di tim hé sd

ln(t2 +1)2mt+n, ta sé tim m,n sao cho hai d6 thi ham so yzln(’c2 +1),y:mt+n tiép

1 =17
xtic nhau tai diém cé hoanh d6 t= 1 ta duoc 172 17" Vay ta co bat déng thitrc
n=——+In—
17 16
N 2 8 2 17 % w1 22 o A 20 N
phu la ln(t +1) > Et_ﬁ+ln1_6' dé thay bat dang thirc nay ludn dung, khi doé ap dung

vao bai toan ta co:

4
lnP:ZIn(az +1)2%Za+4(—£+ln£j:4ln£:ﬂ’2(17j

17 16 16 16
Chony C.
Cau 65: Cho 3 s0 thuc x,y,z khong am thoa man 2* +4” +8“ =4. Tim gia tri nho nhat ctua
bicu thiec S=>4+Y 4+ Z
3 2
A. i B. £ C. i D. 1-log,3
12 3 6

Loi giai
Cha y véi diéu kién x,y,z khéong am thi ta luén 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’
22" +8" -1+4"+8"-1-8"=2"+4"+8"-2
Cht y rang khi 2,4Y,8” >1 thi 8" <2
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=2"4".8 ZZX+4y+8z—2:2:>x+2y+3z21:>82%

Chony C.

Nguyén li Dirichlet

Nguyén ly nhitng cai Iong va cac chu tho da dwoc biét dén tir rat lau. Ngay trong chuong
trinh phod théng co sd ching ta cling da lam quen véi phwong phép giai toan nay. Thuec ra
nguyeén ly nay mang tén nha bac hoc nguoi Dic Péte Gutxtap Legien Dirichlé (1805-1859).
Nguyén ly phat biéu rat don gian: Néu chiing ta nhét thé vao cdc [6ng ma s6'long it hon s tho,
thi thé’ nao ciing cé mot long nhot it nhit hai con thé. Nguyén li Dirichlet ¢ rat nhiéu tng
dung trong Toan Hoc, dién hinh 1a bat dang thitc. Chiing thuong duoc 4p dung d€ giai
mot s& bai todn bat dang thitc khong thuan nhat. Hom nay tdi sé duwra ra mot s8 vi du dé
cac ban hidu hon vé van dé nay. Trong 3 s8 a,b,c ludn ¢6 2 s6 ndm cling phia véi s6 m bat

ky (Hay 16n hon bang m hodc bé hon bang m). Day chinh 1a co s6 10i giai ctia bai toan trén.

Cau 66: Cho cac s0 thuc a,b,c>1 thoa man a+b+c=>5. Tim gia tri nho nhat cua biéu

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

A. log,5 B. 1 C. log,15 D. 10g3§

Loi giai
Gia thiét twong duong P =log, a+2log, b+3log,, c =log,a+log, b+log, c =log, (abc)
Theo nguyén ly Dirichlet ta co
(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 la sO thye duong bat ki dé€ bat déng thiec a* 29x+1 nghiém dung vdi moi

x € R . Ménh dé nao sau day dung?
A. ac (103,-104] B.ac (102;103] C. ac (0,-102] D. ac(10*;+)

THPT Chuyén DH Vinh —Ian 1 - nam 2017 — 2018

Loi giai
Bat dang thitc a* >9x+1 ding véi moi x € R thi né phai dung véix=1=a>10.
Do a>1 nénham s6 y =a* dong bién trén R, d6 thi ham s6 R c¢6 bé 1om quay lén trén.
Hay ham s6 la ham s6 16m trén R
Do hai d6 thi ham s§ y=a* va y=9x+1 ludn di qua diém A(0;1)enén bat dang thirc
a*>9x+1 nghiém ding véi moi x khi duong thang y=9x+1 la ti€p tuyén cta do thi
ham s0 tai diém A (0;1) < y'(0) :9(y' =a* lna) <olna=9«<a=¢’
Chony A.
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n

Hloggi
Cau 68: Goi a la gid tri nho nhét cua f(n)= ‘:29—n véi neN,n >2. Co bao nhiéu so tw

nhiénn d€ f(n)=a?

A. 2 B. V6 so C.1 D. 4
Loi giai
Tir gid thiét ta o £(n+1) =1 (n)log; (041) )= (“_19)1083 n
o o N , [f(n)<f(n+1)
D€ f(n) dat gia tri nho nhét thi ta ¢6
f(n)<f(n-1)
f(n)log,(n+1)
f <
") 9 @{i°g3(n+1)29@39 1<n<3’
- <
f(n 1)Iog3ngf(n_1) 0g,n<9

Vay c6 2 gia tri cua n thdéa man yéu cau dé bai.
Chony A.

1

Cau 69: Cho 2 s6 thuc x,y khong 4m théa man 2 * =log, (14—(y -2)y+1 ) . Tinh gia tri
ctia bi€u thic P=x>+y* —xy +1?
A.3 B. 1 C.2 D. 4
THPT Quang Xwong — Thanh Hoa ldn 1 nam hoc 2017 — 2018

Loi giai
Khi dd lam quen véi cdc dang todn ¢ dang 5 nay thi bai todn nay tro nén v cung binh thwong.
1 L
Ap dung b4t ding thtc AM-GM ta c6 2 * > 22\/7X =4
Mit khac ta ¢ 14— (y-2)\fy+1=14—(y+1)\[y +1+3y +1.Didt t=y +1>0.
Xétham s§ () =—t +3t+14,f'(t) =0 = t=1=f(t) <16 = log, (14— (y-2) [y +1) <4

x=1
D&u “=" xay ra khi va chi khi { 0= P=2
y =
Chony C.
Bai tdp tuong ty
Tinh gia tri ctia biéu thiic P = x> +y* —xy +1 biét rang:

P
4% Zlog, [14—(y—2)4/y+1}(x¢0,—1 Sysg)

A.3 B. 4 C.1 D. 2
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THPT Chuyén Lwong Vin Chanh — Phii Yén ndm hoc 2017 — 2018
Chony D.

Cau 70: Cho x,y,z la cac s thuc thoéa man diéu kién 4" +9” +16* =2* + 3" + 4. Tim gia tri
16n nhat ctia biéu thiee P = 2*" + 3V 4 4%!

9+\/§ B 7+\/§ C 5+«/§ D 3+«/§

A. .
2 2 2 2

Loi giai
a,b,c>0

Dit (2",3y,4z)—>(a,b,c):>{a2+b2 P —a+bic

Khidoétaco P=2a+3b+4c=2 a—1 +3 b—1 +4 c—1 +2
2 2 2) 2

Theo bat dang thitc Cauchy — Schwarz ta 6

P<\/(22+32+42)Ka—32+(b_%j2+[c_%ﬂ+%9+2Js7

Chony A.

Inx+1

— im
VIn?x+1
“1+2

Cau 71: Gia tri 16n nhat cua ham s0 y = trén doan [1 ;e2] dat gia tri nho

nhat 1la bao nhiéu?

142 ~1+2 142

A. B. C. D.
2 4 2 4
Loi giai
Ta c6 maxy = max +m|. Xét f(t)= t+1 +m,f' t)z%zO@tzl
S R 2 NI Je+1 (Ve 1)

Mat khac ta c6

EE]
5

f(0)=m+1,f(1)=m+x/§,f(2)=m

m+\/§‘}2%(|m+1|+‘m+\/§‘)z “1+V2

2

7

= miny = min{|m+1
1;e2]

Chony C.

n+o
Ciu 72: Biét a la sO thuc 16n nhat thoéa man bat déng thirc £1+—J <e,VneZ". Hoi
n

ménh dé nao sau day dang?

A. ae(0;1) B. ae(1;2) C. ae(-1,0) D. ae(2;3)

Loi giai

Goi f(n) 1 s6 thuc thoa man dang thikc
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n n

[1+ljmf(n)=e<:>(n+f(n))ln(1+lj=1<:>f(n)=ln(1—+1jn

_ 1
ln(l + 1)

X
vt > 0. That vay ta co:

2
et 1 (Vi+t-1) o
2\/t+1(t+1) t+1 2Jt+1(t+1)
t

Jt+1

@x(x+1)ln2(1+1j<1:>f'(x)Vx>0
X

Trén khoang (1;+x) ta xét ham s6 f(x)= —x taco f'(x)= -1

x(x+1)In? (1+1j

X

t

Jt+1

Mt khac In(t+1) <

5(1)=In(t+1) - =g'(1)

Nén suy ra g(t)>g(0)=0=1In(1+t)< . Do d6 ta duoc
In? (1+1J<;1
X)X (1+j

X

Vay ham s& f(x) dong bién trén [1;+). Do d6 ta suy ra aéf(n):a:f(l):ﬁ—l
n

Chony C.

Cau 73: Cho 2 s8 thuc a,b khong &m thoa man log, ab €(0;1) dong thoi
2a—b+1

Biét rang x'y" duoc viét dudi dang m+/n vdi a,b 1a cic s6 nguyén dwong. Hoi ¢6 tat ca

(log, ab)Iogz oy (1-log, ab)Llogz * o1

bao nhiéu b s6 (m;n) nhu vay?

Al B. 2 C.3 D.4

Loi giai
MGt bai todn rit khé nén minh chi dwa ra dé cdc ban tham khdo théi nhé, trong dé thi sé khong gip
nhirng bai todn logi nay.

Trudc tién ta sé dat log,ab=x,1-log,ab=y = x+y=1. V& trdi vietlaila x* +y”’.

. f f ,
Ta c6 bat dang thiic (X); () > f(xzyj(*) - Bdt dang thikc Jensen
That vay ta c6 thé gia thiét 0 <a<b <1 va viét bat dang thirc dwdi dang
o o (]

V& trai ctia bat dang thiec nay cé dang f'(a)?—f'(ﬁ)¥ =£"(v)(a~ )y;x

Trong do x<a<X;y<B<y,a<y<B.V‘1 Inf(x)=xInx
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:»f'(x):f(x)(1+1nx):»f"(x):f(x)((ulnx)z+3>o,vXe(o,-1)

Suy ra f"(y)(a—pB) y;x <0. Vay bat dang thirc (*) ding. Khi d6 4p dung ta c6

oyt =x o+ (1mx) :f(x)+f(1_x)zzf@=ﬁ

) 2a—b+1 2 za_b
Theo bat dang thitc AM - GM ta c6 \/1+— < \/1+'— =2.
2

22a—2b +1 - \/2221__21)
Vay VT >VP.D&u “=" xay rakhi x=y =42 = x*y" =128 = 2./32 = 4./8 =82
Chon y D.

Bdt ding thiic Jensen va tinh chit ciia ham [6i
O bai toan trén ta da st dung t6i mot tinh chat c6 16 1a it gdp ciing nhu mot bat dang thie
kha la, ¢ phan nay minh sé gidi thiéu cho ban nao ¢é quan tam téi no.

Cho ham s& f(x) lién tuc trén doan [a;b] van diém tiy y nén [a;b]. Ta cé

e Néu f'(x)>0 thi if(xi)ZDf(X1+X2+"'+X“j

i-1 n

e« Néu f'"(x)<0 thi Zn:f(xi)gnf(xl+xz+"'+xnj

i=1 n
Ngoai ra can cht1 y thém
e Néuhamsd f(x) cd £"(x)>0,Vx e[a;b] thi f(x) lam ham [0 trén [a;b]

e Néuhamsd f(x) 6 £"(x)<0,Vxe[a;b] thi f(x) lam ham 16m trén [a;b]

Cau 74: C6 bao nhiéu cdp s6 nguyén (a;b)théa man 0<a,b<100 sao cho db thi cua 2

ham s6 y = ix +% vay= % e cat nhau tai dting 2 diém phan biét?
a a

A. 9704 B. 9702 C. 9698 D. 9700

Loi giai
Ta thdy a>1;b>1, néu a=b 2 duong cong trung nhau nén cd vo sd diém chung, loai.

Vi vai tro ctia a,b nhu nhau nén ta chi can tim cdp s6 nguyén (a;b) voi a>b>1 sao cho

phuong trinh l+1:i+1c:>l—l—1+1:0 c6 2 nghiém phan biét.
a* b b* a a b* a b
1 1 1

Xét ham so f(x):—x—g——+%:>f'(x):—(1J lna+(%j ,£(1)=0
a a a

Taco f'(x)=0 < x=x, =log, (@
2 Ina

@jzlaln—az%a(a;b):(élﬂ).
a

j, f'(x)>0 khi x>x,, f'(x)<0 khi x<x,.

Néu x, :1<:>logb(1
2 \1na
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Chi  xét ham 6 £(t) = h‘Tt - 123 S 122 _ 114 > 125 o> 12(1)80

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 ¢6 2
nghiém phan biét.
Véimdi b=ke{2,3,..,99} =a ek +1,..,100 } tic cd 100—k cach chon a.
99
Vay ¢6 Z(lOO—k) =4851 cap (a;b)(a>b>1) valoaidicdp (4;2) ta c6 4850 cap.
k=2

Xét twong ty véi truong hop b>a>1 ta cd tat ca 9700 cach chon.
Chon y D.

Cau 75: Cho 2 s8 thuc x,y khong am théa man dang thikc sau:
log, (log3 (—* —9y* + 6xy —2x+6y + 2)) =log, (log2 (9% +y? —6bxy —6x +2y + 3))

o« A M .« A 7. m 7. \ 7 A A A \ m \ A
Biét rang xy2 duoc viét dudi dang — voi myn la cac sO nguyén khong am va — la phan
n n

s0 toi gian. Hoi m+n c6 gid tri bang bao nhiéu

A.8 B. 9 C.10 D. 11

Loi giai
Bién d6i gia thiét twong 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

.Doddé VI <VP.
log, (log2 ((3x —y-1) +2)) >log, (log, 2)

Ta thdy rang
0

x=3y+1=0

D&u “=" xay ra khi va chi khi
3x-y-1=0

1 2
<:>x=y:§:>xy =

Q|

Chony A.

Cau 76: Cho 2 s0 thuiec x,y théaman 0 <x—y < g va dong thoi

(tan(x— y))Sin(X_Y) +(cot(x - y))COS(X_Y) =log, (4 —x7y? )
Tinh gia tri ctia biéu thie sin (xzy2 +X—y+ gj ?

2

A — B. 0 C.1 D.ﬁ
2 2

Nguyén Minh Tudn

Loi giai
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+Né&u 0<x—y<— , ap dung tinh chat ctia lugng giac va bat dang thixc AM — GM ta c6

1

neey) (cot (x- y))COS(H) > (tan (x- y))sm(H) + (cot (x— y))sm(H) >2

SN—

(tan(x—y)

+ Néu g <x-y<—,,ap dung tinh chat ctia lugng gidc va bat dang thixc AM — GM ta c6

Na

(=) sfeot(oy) 7 ran ) oot ) 22

Vay (tan(x-y))™" "+ (cot(x-))

RN Mat khac log, (4 —Xzyz) <log,(4)=2.
xy =0 s
T :>sin(x2y2 +X_Y+Z]=1

4

Nén dau “=" xay ra khi va chi khi {
Xy

Chony C.

Cau 77: Cho céc s8 thuc a,b,c c6 tong bang 3. Tim gia tri nhd nhat ctia biéu thiec sau
P =4 +9° +16° +4/9° +16" +4° +416" +4° +9°

A. 243 B. 33 C. 43 D. 64/3

Ap dung bat dang thitc AM — GM ta ¢
P> 33/(46‘ +9b +16C)(9a +16° +4C)(16a +4° +9C)

Theo bat dang thitc Holder ta co

(4*‘ +9° 4+ 16“)(9a +16° + 4:“)(16a +4°49° ) > (%/4”"*“ +3grebre 4 31670+ )3
—(4+9+16)" =3’ =P >33’ =33
Chon y B.

Cau 78: Cho 3 s0 thuc thoa man xe[2;4];y €[0;4];z<[1;5]. Khi d6 gia tri 16n nhat cta
biéu thic T = (\/;+\/§+\/E)Z ~5(log, (x—1)+2log; (y +1)+4log, z) bang?

A. 10 B. 11 C. 8/5-14 D. 12

-----

Theo Cauchy - Schwarz, ta co:

(\/;+\/§+\/2)2 :[1\/;+1 y+%\/£j2 S(l+1+%)(x+y+22):g(x+y+2z)

Dau ”="xéyrakhi:\/;:\/§22x/2<:>x:y:4z (1)

Suy ra Tég(x+y+2z)—5(log3 (x—1)+2log, (y +1)+4log, z)

:ng(x+y+22—210g3(x—1)—4 log; (y +1)-8log, z)
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:>TS§(><+y+22—210g3 (x-1)-41log;(y+1)-8log;z)

5 5
=T< E(x—Zlog3 (x—l))+5(y—4 log (y+1))+5(z—410g5 z)

“u_rr

Ap dung két qua quan trong x—(a—l)loga x—1 SO,‘v’xe[l;a]. DAau xay ra khi x=1
x—log,(x—1)=((x—1)-2log, (x-1)-1)+2<2

hodc x=a ={y—4log;(y+1)=((y+1)—4log,(y+1)-1)<0 =T<10
z—4log,z=(z—4log;z-1)+1<1

Dau “=" xay rakhi x=y=4z=4.

Cau 79: Cho cac s0 thuc x,y,z. Tim gia tri nhé nhat ctia biéu thic sau
P =3+ 20117 +4/3+2011"" > 342011
A.4 B. 5 C.6 D.7

Loi giai
Ap dung bat dang thitc Mincowsky va bat dang thiec AM — GM ta co:

x+y—2z y+z—2x z+x-2y jz

Z\/3+2011X+Y2Z>\/(\/§+J§+J§)2+[2011 To42011 7 42011 °

%/ x+y—2z+y+z—2x+z+x—2y 2
> 27+ 3.N2011 2 2 2 =6

Chony C.

Caiu 80: Cho hai cac so thuc a, b, ¢, d, e dwong théoa man a+b+c+d+e=1000 va
a-b+c-d+e>0

at+tb-c+d-e>0

—a+b+c—-d+e>0

a-b+c+d-e>0

-a+b-c+d+e>0

Tim gid tri I6n nhat ctia biéu thicc M = (a+ c)b+d

A. 499*”° B. 500°" C. 500" D. 499°"

Loi giai

M0t cau chi mang tinh tham khdo cho nhitng ban cé tim toi thoi nhé.
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a-b+c—-d+e=h
a+b-c+d-e=k
Dit {—a+b+c—d+e=1 tathdyrang 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 . Txddésuyrah, k, 1, m, ndéu 1a cac sd

chan. Bén canh d¢ ta suy ra dugc a+c=%(h+k+l+m)=%(1000—n) b+d== (1000 h).

Pé M = (a+c)b+d dat gia tri 16n nhat thi n va h ¢ gia tri nhé nhat, ma n,h chia hét cho 2

nén h =n=2= maxM = 499*”,

k=9974 -2t
Déne thire xay rakhi 1.~ 242 (\_T 496
ang thirexay rakhi ., o ( =1, )
k+1+m =996
Chony A.

Cau 81: Gid tri nho nhat cia m d€ hé phuwong trinh sau ¢6 nghiém :
log, (x+y)+log, (xy+2)=2
{x3 +y’ —2xy =m
A. 1. B. 2. C. 3. D. 4.

Loi giai
bt log, (x+y)=a, log,(xy+2)=b khid6 a+b=2
Lai c6: (x+y)° 24xy = (2°) 24(3° -2)=4(3"" -2) = 12" +83" ~36 20
Xétham g(a)=12"+8.3"-36 dongbiéntrén R , g(1)=0=a>1
m=(x+y) —3xy(x+y)-2xy=(2) ~3(3** ~2).2 ~2(3** -2) = f(a)
Ham f dong bién trén [1;+) suy ra m > f(1)=1

Vay hé phueong trinh c¢6 nghiém khi va chi khi phuwong trinh thit 2 ¢ nghiém

azlem>1

Ciu 82: Cho cac s6 thuc x,y thoa man
log 2(x—3)+210g2( —Jy+ ) log , (y+3)—2log 2(\/x—3—2).
Gia tri nho nhat cua biéu thac P = 4(x +y’ ) +15xy 1a?
A. minP =-80 B. minP =-91 C. minP =-83 D. minP =-63

Loi giai

Gia thiét twong duong %log ,(x=3)+log, (2—1/y+3) = %log ,(y+3)-log . (\/x—3 —2)
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@10g2m+log2(\/f— )—log \/mﬂog ( —\/}ﬁ)
& x=3(Vx-3 )=— y+3(Jy+3-2)
& (x=8)-2x=3=—(y+3)+2fy+3 & x+y=2(Vx-3+,/y+3)

X+y=>4
Taco x+y= 2(\/ 3+«/y+ ) x+y —4(x+y +8\/ 1/y+3>4 x+y L+y£0
Métkhécx+y=2(\/x—3+1/y+3)£2,/2(x+y)©x+y£8:>x+ye[4;8]

Xét biéu thirc P=4(x* +y?)+15xy =4(x+y) +7xy 216(x+y)+7xy =7x(y +3)+16y —5x.

+3>0
Ma {y

=P >16(4—-x)—-5x=64—21x
y=>4-x

Két hop voi x+y=4=xe[3;7]= 64 -21x >-83
Vay gia tri nho nhat cua biéu thiec P la -83.

Cau 83: C6 tat ca bao nhiéu cip s6 thuc (x;y) thoa man dong thoi 2 diéu kién

3‘X2—2x—3‘—10g35 _ 5_(y+4)
?

4ly| -y -1]+(y+3) <8

A.3 B. 2 C.1 D. 0
Loi giai
‘x2—2x73‘ 3‘x 2x73‘ )
Tt gia thiét ta suy ra T 504 = 50+ oy g2 | pev43) 5 1 y<-3
= dly|-|y-1|+ (y+3)2 =—4y-(1-y)+(y+3) =-3y-1+(y+3)’ =8(y<-3)
= dly|-|y 1|+ (y+3)" =—4y —(1-y)+(y+3)" =-3y-1+(y+3) =8
x=-1

Ddu “=" xay ra khi va chi khi y =-3. Thé vao gia thiét ta dugc ‘xz —2x— 3‘ =0< 3
X =

Vay ton tai 2 b s6 thoa méan yéu cau dé bai.

Cau 84: Cho 3 s6 thuc duong x,y,z théa man 2z > y”. Khi biéu thic sau dat gia tri nho
nhat, hay tinh log, \/xyz ?

P =log; xy +log, (xgy3 +x323)+ \/—y4 —xy® +2zy° +2xz
A.3 B. 2 C -1 D. 0

.....

Ta cé P =log. xy +log, (x3y3 +x°7° ) + \/—y —xy? +2zy* +2xz

=log; xy +log, (x’y’ +x’2° )+ \/(ZZ —y*)(x+y) 2log; xy +log, (x’y’ +x°Z°)
Theo bat dang thitc AM — GM ta c6 Xy’ +2°x° > 2x°[y’Z°
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3

= P >log xy +log, [2(x2yz)2J =log} xy + %log2 (x’yz)+1
o Truong hop 1: y <z =P >log; xy +3log, xy+12—%

o Truong hop 2: yZz:>P210g§XZ+3log2xz+1Z—Z

Vay minP:—Z, ddu “=" xay ra khi va chi khi x:l—f,y =z=4=log, \xyz=-1

Cau 85: Gia str k 1a s8 thuc 16n nhét sao cho bat dang thic —— < lz+1—£2 dtng véi
sin“x  x T
vXe(o,-gJ . Khi d6 gia tri ctia k 1a?
A. 5 B. 2 C. 4 D. 6
Loi giai
1 k 1 1 k
Ta co <s+l-— o -—<1l-—.
sinx x> ™ sin®x X n’
Xét f(x)= L L ‘v’xe(O nj
sinx x> 2)
- 1 : 2cosx 2 T
Ta sé chting minh f'(x)=—=—=—+=>0, Vxe| 0;= |.
sin”x X 2
That vy £'(x)= 2sin® x - 2x° cosX _
x” sin® x

) T
o sin’ x=x° Cosx>0,Vxe(0;§j

—x>0 , VXE(O,‘EJ.
2

& sinx > x3/cosx , Vx € (0; nj
2 ( ) \/COSX

. oy 2cos’x+1 _2(\/3 COSX) - ( cosx)
facog (X) " 3cos X.3/cos x 1= 3cosx.Yfcosx
[(\S/COSX)2 —1}2 [2(\3/cosx)2 +1}

= >0,Vxe(0;
3cos x.i/cosx

a

)
Do d6g(x)>g(0)=0.Suy ra f'(x) >0,‘v’xe(0;g).

V& bang bién thién ta suy ra f(x)<1—£2, Vxe(o;gj @1—%31—%<:>k34.
T T T
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Cau 86: Cho 4 s0 thuc a,b,c,d sao cho c+d <0 dong thoi thoa man
log(1+a2 +b2):1+log(a+b)

4
27274 e +ln(c2 +d? +2cd+4c+4d+5) =16

Goi M va m [an luot 1a GTNN va GTLN cua biéu thic P = \/ (a- c)2 +(b- d)2 . Tinh gia tri

cia S=M+n?
A. 62 B. 82 C. 1042 D. 1242

Nguyén Minh Tudn

Loi giai
Bién d6i gia thiét dau tién ta co

log(1+a’ erz):lJrlog(aer)<:>a2+b2+1=10(a+b)<:>(a—5)2+(b—5)2 =49

Gia thiét 2 twong duwong
4

4
29242 0 +In(c* +d? + 2cd +4c—+4d +5) =16 2 < +In((c+d+2)" +1)=16

z

CHINH PHUC OLYMPIC TOAN

Ced b
Theo b4t ddng thitic AM—GM tacd 2 =4 222 —24_16

Mat khac 11’1((C+d+2)2 +1) >0=VT>16.Dau “=" xay rakhi c+d =-2

Ta sé stt dung phwong phap hinh hoc cho bai nay.

Xét dwong tron tdm 1(5;5) ban kinh R=7, va duong thdng (A):x+y+2=0. Goi diém
A(a;b),B(c;d). Ta ¢6 hinh vé dudi day.

AB,, =d(0;A)-R=6y2-7

Tacd P=,/(a-c)’ +(b-d)’ =AB =
\/( ) +(b=d) {ABmaszBmm+2R:6«/§ +7

Tap chi va tu liéu todn hoc | 100



Nhin lai cdc bai todn van dung cao ma — logarit |

CAC BAI TOAN LIEN
2 QUAN TGO1 THAM SO

| cruonG |

Ta c6 thé thdy rang cac bai toan chita tham s& luon la mot cau hoi rat quan trong trong dé
thi, né trai dai ¢ cac chwong nhe ham s6 va ma — logarit, thwe chat cac bai toan nay ban
chat déu giong nhau, chi khac nhau ¢ cac phép bién dodi, va tinh chat caa ting phép bién
do6i. Trong chwong nay chung ta sé tim hiéu cac bai toan chira tham s6 lién quan t6i mii —

logarit, sau day ching ta sé di vao cac kién thitc can nhd!
2 A
I. MO DAU.

Ung dung tam thiic bc hai
Xét tam thirc bac hai f(x)=ax’+bx+c,(a=0),A=b*—4ac.

S=x,+x,=——
Goi S, P 1a tong va tich cua hai nghiém x,, x, . Hé thitc Viét
c
P=xx,=—
a

e Diéukién f(x)=0 c6 hai nghiém trai ddula P<0.
A>0
P>0"
A>0
e Diéukién f(x)=0 c hai nghiém phén biét dwongla <S>0 .
P>0
A>0
e Diéukién f(x)=0 c6 hai nghiém phan biét am 1a {S<0 .
P>0

e Diéukién f(x)=0 c6 hai nghiém phan biét cung dau la {

e Khi so sanh hai nghiém vi s6 a #0, ta thwong dat t=x—-o dé€ chuyén vé so sanh
vdiso 0, cu thé nhu sau
X, >0 {xl—oc>0 {x1+x2—2a>0
=3

1. .
x2>x1>0c<:>{ (xl—a)(xz—oc)>0

X, >0 X, —o>0

X, < {xl—oc<0 {x1+x2—2a<0

2. .
x1<x2<a<:>{ (xl—a)(xz—oc)>0

X, <o X, —a. <0

3. x;<a<x, < (x;—a)(x,—a)<0.
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e D4ucua f(x):

f(x)>0,VxeR <

f(x)<0,VxeR <

|
f(X)ZO,VXER@{
|

f(x)SO,VxeR@{

Ung dung ciia dao ham

A<O
a>0
A<0
a>0

A<O
a<0

A<0
a<0

Bai todn 1. Tim m d€ phuong trinh f(x;m)=0 cé nghiém trén D ?

e Budc1l. Doclap m rakhoibién s6 x va dua vé dang f(x)=A(m).

e Budc2. Lap bang bién thién ctia ham s8 f(x) trén D.

e Budc 3. Dua vao bang bién thién xac dinh gia tri cua tham s6 m dé dwong th:fmg

y = A(m) nam ngang cat d6 thi ham s8 y = f(x).

e Budc 4. Két luan nhiing gié tri can tim cia m dé€ phuong trinh f(x)=A(m) c

nghiém trén D.

Luu y.

e Né&u ham s6 y=f(x) c6 GTLN va GTNN trén D thi gid tri m can tim la nhitng m

thdéa man

mDinf(x) <A(m)< mgle(x) )

e Néu bai toan yéu cau tim tim tham s& dé€ phuong trinh c¢é k nghiém phan biét, ta

chi can dwa vao bang bién thién dé& xac dinh sao cho duong thang y =A(m) nim

ngang cat d6 thi ham s8 y =f(x) tai k di€ém phan biét.

Bdi todn 2. Tim m dé€ bat phuong trinh f(x;m)>0 hodc f(x;m)<0 6 nghiém trén D ?

e Budc 1. Doc lap m ra khoi bién s6 x va dua vé dang f(x)>A(m) hodc f(x)<A(m).

e Budc 2. Lap bang bién thién ctia ham s6 f(x) trén D.

e Buodc 3. Duya vao bang bién thién xdc dinh gia tri cua tham s6 m d€ bat phuong

trinh c6 nghiém:

+ V6i bat phuong trinh f(x)> A (m) d6 la nhitng m sao cho ton tai phan d6 thi nam

trén duong thang y =A(m), ticla

A(m)< mgle(x)

(khi mgxf(x) EI) )

+ V6i bat phuong trinh f(x)<A(m) d6 la nhitng m sao cho ton tai phan d6 thi nam

dudi duong thang y=A(m), ticla

A(m)> mDinf(x)

(khi minf(x) 3).

Bdi todn 3. Tim tham s& m d€ b4t phuong trinh f(x)>A(m) hodc f(x)<A(m) nghiém

dung vxeD ?
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e Bat phuong trinh f(x) > A(m) nghiém dung |VxeD < mDinf(x) >A(m)|.

e BAt phuong trinh f(x)<A(m) nghiém ding |VxeD < mgle(x) <A(m)|.

Luuy
e Cdéc bai toan lién quan hé phuong trinh, hé bat phuong trinh thi ta can bién do6i
chuyén vé cac phuong trinh va bat phwong trinh.

e Khi d6i bién, can quan tam dén diéu kién ctia bién mai.
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Cau 1: Tim s6 cac gid tri nguyén cua tham s68 m dé phueong 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 lin 1 ndm 2017-2018
32l _ g2l o(y] 7y < 2017

Cau 2: Tim tat ca cac gia tri cia m dé hé sau c6 nghiém
x* —(m+2)x+2m+320
A.m>-3 B. m>-3 C.m=>-2 D. m<-2
THPT Chuyén Vinh Phiic — [in 2 niam hoc 2017 — 2018
Cau 3: C6 bao nhiéu s6 nguyén duong a dé€ phuong trinh sau c6 nghiém duy nhat?

2 2
(3a2 + 12;:1+15)10g27 (2x—x2)+(%a2 —3a+1jlogJﬁ (1 —X?j =2log, (2x —x2)+log11 [szj

A.2 B. 0 C. Vo0 s6 D.1

THPT C6'Loa — Ha N¢i lin 1 nam 2017 — 2018
Cau 4: Goi S 1a tap hop tat ca cac gia tri cia m sao cho 10meZ va phuwong trinh

2log,. s (2x2 —5x+ 4) =log — (x2 +2x —6) c6 nghiém duy nhat. Tim s6 phan t cua S.

A. 15. B. 14. C. 13. D. 16.
THTT s0'3 — 486 thdng 12 nim 2017

Ciu 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 ¢ bao nhiéu nghiém thiec phan biét.
A.5 B. 6 C. 10 D. 11
THPT Chuyén Thai Binh — Lan 3 nam hoc 2017 — 2018
Cau 6: Cho bat phuong trinh m.3*"! +(3m + 2).(4 —ﬁ)x +(4 + ﬁ)x >0, v6i m la tham so.
Tim tat ca cac gia tri cta tham s6 m dé bat phuong trinh da cho nghiém dung véi moi
x & (—o0;0].
2-243 B. m>2+2\/g C.m22—2\/§
3 3 3
THPT Hdu Loc 2 — Thanh Héa nam 2017 — 2018

Céau 7: Phuong trinh 2° 2% 4 (x* —6x” +9x+m)2*? =2 +1 ¢4 3 nghiém phan biét khi

va chi khi m e(a;b)dat T=b"-a’ thi:

A.m> D. m>

1 2-243
3

A. T=36 B. T=48 C.T=64 D. T=72
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THPT Trian Nhan Tong — Quang Ninh [an 1 nam hoc 2017 — 2018
Cau 8: SO cac gid tri nguyén nho hon 2018 cua tham s6 m dé phuwong trinh
log, (2018x +m) =log, (1009x) c6 nghiém 1a?

A. 2020 B. 2017 C. 2019 D. 2018
So Gido duc va Dao tao Ha Noi [an 1 nam hoc 2017 — 2018
Cau 9: Cho a, x la cac s6 thuc duong, a#1 thdéa man log, x :log(ax). Tim gia tri I6n
nhat ctia a.
e In10 loge
A1 B. log(2°-1) ol D, 1005

Phd’ thong ning khiéu — Dai hoc Qudc Gia TP. HCM lin 1 niam 2017 — 2018
Cau 10: C6 bao nhiéu gia tri nguyén duwong cua tham s6 m d€ phuwong trinh

(\/2x2 +mx+1
log,

5 J +v2x*+mx+1=x+2 c6 hai nghiém thyec phan biét?
X+

A.3 B. 4 C.2 D.1
S¢ Gido duc va Dao tao Phit Tho lin 1 nam hoc 2017 — 2018
Cau 11: Co bao nhiéu gia tri cia m dé€ gia tri nho nhéat ctia ham s6 f(x)= ‘ezx —4e* +m‘
trén doan [0;In 4] bang 6 ?
A.3 B. 4 C.2 D.1
THPT Chuyén Ngoai ngit - Ha N§i ldn 1 nam hoc 2017 — 2018
Cau 12: Co bao nhiéu gia tri nguyén thudc khoang (-9;9) cua tham s6 m dé€ bat phuong

trinh 3logx < 210g(m x—x* —(1-x)+1 —x) c6 nghiém thurc?

A. 6 B. 7 C. 10 D. 11
So Gido duc va Dao tgo Quang Nam ndam hoc 2017 — 2018

Cau 13: Tim tap hop tat ca cac gia tri thye ctia tham s6 m dé€ phuong trinh sau ¢6 nghiém

e™ +e™ =2(x+m)(1+x\/1—7)

A. (0;11n2j B. (—oo;lan} C. (0;1) D. {11n2;+ooj
2 2 e 2
S6 Gido duc va Dao tao Bic Ninh Iin 2 nim hoc 2017 — 2018
Cau 14: Cho phuong trinh log, (x —x* -1 ).log2017 (x —x* —1) =log, (x+ VX® —1).
C6 bao nhiéu gid tri nguyén thudc khoang (1;2018) cta tham s a sao cho phuong trinh

da cho cé nghiém 16n hon 3

A. 20 B. 19 C.18 D.17
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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 phan biét ctia phuwong trinh e*—e™ =2cosax la:
A.5 B. 20 C.10 D. 4

Cau 16: C6 bao nhiéu s6 nguyén m d€ phuong trinh sau ¢6 nghiém thiec?

ln(m+ZSinx+ln(m+SSinx)):sinx

A.5 B. 4 C.3 D. 6
Ciu 17: Cho n la s6 tu nhién thoa man phwong trinh 3* -3 =2cosnx ¢é 2018 nghiém.
Tim s nghiém ctia phuong trinh 9% +9™ =4 +2cos2nx.
A. 4036 B. 2018 C. 4035 D. 2019

THPT Quaing Xwong 1 — Thanh Héa niam hoc 2017 — 2018
Cau 18: Goi S la tap hop tat ca cac gia tri thuc cua tham s& m dé€ phuwong trinh
m.3¥ 72 1 32 Z 9 3105 L m ¢ ba nghiém thuc phan biét. Tim s6 phan tir ctia S.
A.3 B. V66 C.1 D. 2

THPT Trin Hung Dao — TP. HCM ndm hoc 2017 — 2018

Cau 19: C6 bao nhiéu gia tri nguyén ctia tham s& m dé ton tai cdp s6 (x;y) thoa man

e _ e —x 4 y—1, ddng thoi thdéa man log? (2x+y—1)—(m+4)log, x+m?+4=0.
y g &2 y &2

A.3 B. 4 C.5 D. 6
So Gido duc va dao tao Ba Ria Viing Tau dé 1 nam 2017 — 2018

Cau 20: Biét (a;b) la khoang chtra tat ca cac gia tri ciia tham s6 thuc m dé phuong trinh

(7 - 3\/§)X + m(7 + 3\/g)x =2¥1 ¢4 dung bon nghiém thuc phan biét. Tinh M=a+b.
1 —7 3

1 B. M=— C.M=—= D.M=2
8 16 16 5

THPT Hong Linh — Ha Tinh lin 1 nam hoc 2017 — 2018
Cau 21: C6 bao nhiéu gid tri nguyén cua tham s6 m nho hon 10 d€ phuong trinh

m++ym+e* =e* c¢d nghiém thuc?

A. M=

A.9 B. 8 C. 10 D.7
Sé Gido duc va dao tao Bic Giang nam hoc 2017 — 2018
Cau 22: Cho ham s6 f(x)= (a2 +1)In2017 (x+\/1+x2 )+bx sin®® x+2 vdi a,b 1a cac s6 thuc.

Biét rang f(71°g5) =6.Tinh f(—51°g7 )
A. f(-5")=2 B. f(-5°)=4 C. f(-5"")=-2 D. f(-5")=6

S6 Gido duc va dao tao Biic Giang nam hoc 2017 — 2018
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Céu 23: Cho b4t phuwong trinh m.3*"! +(3m+2)(4 —xﬁ)x +(4 + ﬁ)x >0, v6i m 1a tham s6.
Tim tat ca cac gia tri cta tham s6 m dé bat phuong trinh da cho nghiém dung véi moi
X € (—oo ; O)

22h 2220

Chuyén Dong bang song Hong lin 1 niam hoc 2017 — 2018

A.m> D. m>

2-243
3

Cau 24: Tim t&t ca cdc gia tri thyre cia 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 lin 4 — ndm hoc 2017 — 2018

mcosx—sinx eZ(l—sinx

Cau 25: Cho phwong trinh e ) =2—sinx-mcosx véi m la tham s& thyc.
Goi S la tap tat ca cac gia tri cia m dé& phuwong trinh c6 nghiém. Khi d6 S c¢6 dang

(—oo;a]u[b;+oo) . Tinh T =10a+20b.

A. T=10/3 B. T=0 C.T=1 D. T =310
THPT Kim Lién — Ha Néi lan 2 nam hoc 2017 — 2018

2
Ciu 26: C6 bao nhiéu s6 nguyén m d€ phuong trinh log, X 2+23 Xt ml+ 1 x> —=5x+2-m
x> —x+

Co hai nghiém phan biét 16n hon 1.
A.3 B. V06 s0 C. 2 D. 4
THPT Chuyén Lwong Thé'Vinh — Dong Nai [dn 2 ndm hoc 2017 — 2018

Cau 27: Cho phuong trinh log, (x—\/m).log5 (x—m):logm (x+m). Co bao

nhiéu gia tri nguyén duong khac 1 ctia m sao cho phwong trinh da cho c6 nghiém x 16n
hon 27?

A. V0 s0 B. 3 C.2 D.1

THPT Chuyén Dai hoc Vinh — Nghé An Idn 2 ndm hoc 2017 — 2018
Cau 28: C6 tat ca bao nhiéu gia tri nguyén cta tham s6 a thudc khoang (0;2018) d€ ta

n n+1
ludn c6 lim " +3 < 1 ?
V 5" 49 2187

A. 2011 B. 2016 C. 2019 D. 2009

THPT Chuyén Nguyén Quang Diéu — Dong Thép lin 5 ndm hoc 2017 — 2018
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 dting trong bon khang dinh dudi day 1a?
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A. Khong c6 m B. 1<m<3 C.m>3 D. m<2

THPT Chuyén Lwong Thé'Vinh — Ha N¢i ldn 2 nim hoc 2017 — 2018
Cau 30 : Tim tap hgp S tat ca cac gia tri cia tham s6 m d€ phuong trinh sau c6 dang ba
nghiém phan biét .
26V Jog, (x2 —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 N§i nam hoc 2017 — 2018
Cau 31 : C6 bao nhiéu s6 nguyén duong m trong doan [-2018;2018] sao cho bat phuong

logx 1

trinh sau dung véi moi x €(1;100): (10x)m+W >1010 %"

A. 2018 B. 4026 C. 2013 D. 4036

Cau 32: Goi S 1a tap cdc gia tri ctia tham s8 thwe m d&€ ham s6 y =x* +In(x+m+2) dong
bién trén tap xac dinh cta né. Biét S = (—oo;a +b ] . Tinh tong K=a+b 1a

A.K=-5 B. K=5 C.K=0 D. K=2

Cau 33 : Cho hai s6 thyc a, b(a>1,b>1). Phuong trinh a*+b*=b+ax c6 nhiéu nhit
bao nhiéu nghiém?
A. 0 B. 1 C.2 D. 3
Cau 34: Tap hop tat ca cac gia tri thyc cta tham s6 m dé€ phuong trinh
27 -m.3>" +(m*-1)3*" —(m* -1) =0
C6 3 nghiém thue phan biét 1a khoang (a;b) . Tinh gia tri ctia biéu thitc S=a+b
A.2 B. 1+43 C.2+2 D.1+v/2++43

Cau 35: C4 bao nhiéu sd nguyén m e[-2018;2018] d€ phuong trinh

A 8‘ _3 x> +m cb
2
dung 2 nghiém thyec phan biét?

A. 2013 B. 2012 C. 4024 D. 2014

Cau 36: Cho bat phuong trinh log, 11+ (log1 (\/ x> +3ax+10 + él)jlog3a (x2 +3ax + 12) >0.
7

Gia tri thuee ctia tham sO a d€ bat phuwong trinh trén c6 nghiém duy nhat thugc khoang nao

sau day?
A. (-1,0) B. (1,2) C. (0;1) D. (2;+)

THPT Ham Rong — Thanh Héa Ian 1 ndm hoc 2017 — 2018
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Cau 37: C6 bao nhiéu gia tri nguyén duong ctia tham s6 m d€ tap nghiém cua bat phuong
trinh (3”2 -3 )(3X —2m) <0 chtta khong qua 9 s6 nguyén?
A. 3281 B. 3283 C. 3280 D. 3279

Cau 38: C6 bao nhiéu sd nguyén a e (-2019;2019) dé€ phuong trinh
r .,
In(x+5) 3*-1

=X+a

c6 hai nghiém phan biét?
A. 2017 B. 2022 C. 2014 D. 2015
Cau 39: T4t ca cac gia tri cia m d€ bat phuong trinh (3m+1)12* +(2-m)6* +3* <0 cd
nghiém dang véi moix >0 la:
A. (-2;+x) B. (—;-2] C. (—oo;—lJ D. [—2;—1j
3 3
Ciu 40: Tim m dé bat phuong trinh 2*+3* +4* >3+ mx c6 tap nghiém la R.
A.Khong ton tai m. B. In26 C.In26 D. In9
Cau 41: V6i a la tham sd thyc d€ bat phuong trinh 2* +3* > ax+2 ¢6 tap nghiém la R, khi
dé
A. ae(—»;0). B. ae(1;3) C. ae(3;+x) D. ae(0;1)
Cau 42: Cho phuong trinh (210g§ x—3log, x—2)\/3X —m =0 (m la tham sd thuc). Co tat

ca bao nhiéu gia tri nguyén duong ctia tham s6 m dé€ phuong trinh da cho c6 hai nghiém
phan biét?

A. 80. B. 81 C.79 D. V6 s6.
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I1l. HUGNG DAN GIAI

Ciau 1: Tim s0 cac gia tri nguyén cta tham s6 m dé phuong trinh
47 447 =(m+1)(2** -2°>)+16-8m c6 nghiém trén [0;1] ?

A. 2 B. 5 C. 4 D. 3
THPT Lé Héng Phong — Nam Dinh lin 1 nam 2017-2018

Loi giai
Bién doi gia thiét ta co:
£ 447 =(m+1)(2 -2°7)+16-8m < 4(4 +4 ) =4(m+1)(2*-27)+16-8m
bit t=u(x)=2"-2"%,x€[0;1] = u'(x)=2"+27>0 vx[0;1]. Suy ra u(0)<t<u(l) hay

te {O; %} S =4 447222 A 47 =242 Phwong trinh tré thanh :

4(t"+2)=4t(m+1)+16-8m
ot?+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)

cnneolufo ]

St=m-1

D& phuong trinh da cho ¢ nghiém trén [0;1] thi phuwong trinh t=m-1 phai cé nghiém

te[o; é} Suy ra m—le{o; é},hay me[l; §}
2 2 2

Chony A.

g2l _ g2l | o175 < D017

CAiu 2: Tim tat ca cac gia tri cia m dé hé sau c6 nghiém ,
x* —(m+2)x+2m+3>0

A . m=>-3 B. m>-3 C.m=>-2 D. m<-2
THPT Chuyén Vinh Phiic — ldn 2 nam hoc 2017 — 2018

Loi giai
biéu kién x> -1.
Xét 37T _32 5T 1 0017x <2017 < 3237 —32 3% <2017 - 2017x
& (9-9)3%7 <2017(1-x). D& thdy x=1 la mot nghiém.

e Néux>1 thi VT =(9-9)3"" >0, VP=2017(1-x)<0

Suy ra (9* -9)3*" <2017(1-x) v6 nghiém.
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e Néu-1<x<1 thi VT=(9"-9)3"" <0, VP=2017(1-x)>0
Suy ra (9*—9)3™" <2017(1-x) cé nghiém véi ~1<x<1.

Vay bpt 321 _32+%1 4 9017 <2017 ¢d nghiém véi ~1<x<1.
Cach 1
Xét: f(x)=x"—(m+2)x+2m+320. Ta c0 A=m’-4m-8, dé bpt 6 nghiém -1<x<1
thi:
e Truong hop 1. ASO<:>—2x/§+2SmS2\/§+2,bptcc')nghiém -1<x<1 (1)

. m>2+/3+2 . ‘
e Truonghop2. A>0< , nghiém ctia bpt la (—o0; x; JU[x,;+®).
m<-2/3+2
. f(-1)<0  (3m+6<0
Taco (-L;1)c(x;%,) < & oSm<-2
f(1)<0 m+2<0

Do d6 bat phuwong trinh ¢6 nghiém -1<x<1 khi m>-2

Két hop diéu kién ta dwgc m > 2J3+2 vd 2<m<-2J3+2 (2)

Tt (1) va (2) suy ra hé da cho c6 nghiém khi m >-2.

Cdch 2. Bai toan tré thanh tim m d€bpt x> —(m+2)x+2m+3>0 cd nghiém -1<x<1

Bat phuong trinh twong duong

2
m(x-2)<x*-2x+3 @mzix;ﬁzf(x) (*) (Do -1<x<1)
X_
. x> —4x+1 ,
Taco f'(x)=——"—. Xét f'(x) =0 x=2-+3 ¢[-1;1]

(x-2)

D& b4t phuong trinh  (*)cé nghiém thi m >minf(x). Lap bang bién thién cia ham s6
xe[—l;l]

f(x) trén [-1;1] tacé m>f(1)=f(-1)=-2.Vay m>-2.
Chony C.

Cau 3: C6 bao nhiéu s6 nguyén duong a dé€ phuwong trinh sau c6 nghiém duy nhat?

2 U2
(3a® +12a+15)log,, (2x—x2)+(%a2 —3a+1jlog = [1—%) =2log, (2x—x)+log,, (ZTXJ

A. 2 B. 0 C. Vb sd D.1
THPT C6'Loa — Ha N¢i lin 1 ndm 2017 — 2018

Loi giai
Diéu kién 0<x <+/2.
Bién d6i phuong trinh ban dau twong duong
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2 2 2 2-x ) 2 —x?
(a +4a+5)10g3(2x—x )+(9a —6a+2)10g11 — :10g3(2x—x )+10g11 >

<:>(a2 +4a+4)log3 (2x—x2)+(9a2 —6a+1)10g11[2_2X2J:O

2-x2

< (a+2)’log, (2x-x*)+(3a-1)"log,, (T} =0 @(

3a-1Y 1083(2X_X2) "
a+2) _10 2 ()
gll 2_X2

Ma vé€ trdi cua (*) luén duwong v6i moi a nguyén duong.

—X

Vi 0<x<+2 nén 2—x2<2:>2 2 - >1:>10g11(2_L2j>0
Do d6 tir (*) suy ra log,(2x—x*)>0 < 2x—x* >1 ¢ x> —=2x+1 <0 = khong on tai x.
Vay khong c6 gid tri ciia tham s6 a thoa man yéu cau dé bai

hony B.

’

Cau 4: Goi S la tap hop tat ca cac gia tri cia m sao cho 10meZ va phuong trinh
2log.. - (2x2 —5x +4) = logm (x2 +2x —6) c6 nghiém duy nhat. Tim s6 phan t& cua S.
A. 15. B. 14. C. 13. D. 16.
THTT s6'3 — 486 thing 12 nim 2017

CHINH PHUC OLYMPIC TOAN

Loi giai

Ta cé: 2x* —5x+4 >0 v4i moi x nén phuong trinh ban dau twong dwong voi

mx—-5>0 s
>

mx—5%1 mx

) & imx#6
2x°—-b5x+4>0

5 ) x=2
2X° —bx+4=x"+2x—-6

x=5

Phuong trinh ¢6 nghiém duy nhét twong duwong voi ta nhan nghiém x=2 va loai x=5
hodc nhan nghiém x=5 valoai x=2.

e Truong hop 1: Nhan nghiém x=2 valoai x=5.

2m>5 m=>3
biéu nay tuong duwong véi {2m#6 <<m=#3 (vO li).
5m <5 m <1
5m =6 6
m=—
5

e Truong hop 2: Nhan nghiém x=5 valoai x=2.
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m=3
m>1
5m >5 . 5
biéu nay twong dwong véi {5m#6 < mig - 1<mgE
2m <5 5 6
m#—
2m=6 ms<=> | 5
2
m=23
10m =30
Suy ra: {10<10m£25. Vi 10m € Z nén 10m € {11;13;14..;25} U {30} .
m =12

Trong tap hgp nay c6 15 phan ti nén tap hop S cling ¢d 15 phan tu.
- 11 13 14 25 30
Chuy: me<s—;—,—..,— Us—¢.
10 10 10 10 10
Chony A.

Cau 5: Cho tham s6 thuc a. Biét phuwong trinh e* —e ™ =2cosax c6 5 nghiém thuc phan

biét. Héi phuong trinh e* +e ™ =2cosax+4 c¢d bao nhiéu nghiém thic phan biét.
A.5 B. 6 C. 10 D. 11
THPT Chuyén Thdi Binh — Lin 3 nim hoc 2017 — 2018

Loi giai
Ta thdy rang phuong trinh e* —e™ =2cosax c6 ding 5 nghiém

X X

Suy ra phuong trinh e2 —e 2 =2 cosa% c6 dtng 5 nghiém (*)

e*+e X =2cosax+4 <:>ex+e_x—2=2(cosax+1)

X —X

e2—e? = 2cosa7x(1)

=X

e2—e? :—2cosa2—x(2)

e Phuong trinh (1) va phuong trinh (2) néu c¢6 nghiém chung x, thi cos%:O va

et e == 515 Vay (1),(2) c6 nghiém khac nhau
cos0=0 y-vay & & '

e Phuong trinh (1) ¢4 5 nghiém ( theo (*)).
Néu x, la 1 nghiém cua (1) thi x, #0 va e2—e? =2COS% —e?2 —e? :—2cosa(—%]

Khi d6 —x, la 1 nghiém cta (2) .
Vay phuong trinh (2) c6 5 nghiém phén biét ( va khéc 5 nghiém cta phuwong trinh (1) ).
Phuong trinh da cho ¢6 dang 10 nghiém.
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Chony C.

Cau 6: Cho bat phuwong trinh m.3*"" +(3m + 2).(4 —\/7))( +(4 + \/7))( >0, véi m 1a tham sd.

Tim tdt ca cac gia tri cta tham s6 m d€ bat phuwong trinh da cho nghiém diung véi moi
X € (—oo ; 0] .

A.m>2_2\/5 B. m>2+2\/g C.m22_2\/g D.mZ—Z_z\/5
3 3 3 3
THPT Hdu Loc 2 — Thanh Héa nam 2017 — 2018
Loi giai

Bat phuong trinh twong duong:

M3 +(3m+2).(4-7) +(4+47) >0 @(4+3ﬁJX +(3m+2)(4_ﬁlx+3m>o

3

Pat t:(4+3ﬁ] do x<0nén 0<t<1

Ta can tim tham s& m sao cho t* +3mt+3m+2>0, dung véimei 0<t<1

, —2-2 —2-2 . e A t?+2
TacOm > < m > max . Ta tim GTLN ctia ham s6 f(t)=— trén 0<t<1
3t+3 (01] 3t+3 3t+2

G — t=-1-4/3
Tacéf'(t):—l.w:OQ 3
3 (t+1) t=-1++3

, -2 223
Lap bang bién thién ta duwo —f(-1++/3) =
ap bang bien thien ta duoc r{(}a}]x 313 ( 3 ) 3

Chony A.

Cau 7: Phuong trinh 2*2¥m-=3x +(x*=6x* +9x+m)2** =2 +1 ¢4 3 nghiém phan biét
khi va chi khi m e (a;b)ddt T=b*—-a” thi:
A. T=36 B. T=48 C.T=64 D. T=72
THPT Trin Nhin Tong — Quang Ninh ldn 1 nam hoc 2017 — 2018

Loi giai
Bién d6i gia thiét twong duong
223 +(><3 —6x° +9x+m)2"’2 =2"41
&2 1 (x=2)" +8+m —3x=2° + 2>
&2t m —3x =22 +(2-x)’(1)
Xét ham s6 f(t)=2"+t’ trén R c6 f'(t)=2"In2+3t>>0,Vte R nén ham s6 lién tuc va

dong bién trén R . Do d6 tir (1) suy ra m—3x=(2-x) < m=8-9x+6x>-x’
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Xétham s& f(x)=—x"+6x">-9x+8 trén R.cd f'(x)=-3x>+12x-9; f'(x)=0c{

Lap bang bién thién ta thdy phuong trinh c6 3 nghiém phéan biét khi 4 <m <8.
Suyraa=4;b=8 — T=b*-a>=48.
Chon y B.

Cau 8: SO cac gia tri nguyén nhé hon 2018 cta tham s60 m d€ phuwong trinh
log, (2018x +m) =log, (1009x) c6 nghiém 1a?

A. 2020 B. 2017 C. 2019 D. 2018

So Gido duc va Dao tao Ha Néi lin 1 nam hoc 2017 — 2018

Loi giai

2018x+m = 6' t t o
Dat log, (2018x+m)=1log, (1009x) =t = =24'+m=6'om=-24"+6".

1009x = 4"
Dit f(t)=—-2.4'+6'. Ta cd: f'(t)=6'In6-2.4'In4.

t
Xét f'(t)=0= (%) 211n64 log, 16 <> t= log3 (log, 16).
n

Lap bang bién thién ta thdy rang phuong trinh f(t)=m c6 nghiém khi va chi khi
m < 2018 —-2<m<2017

nén ta co:
me meZ

m > f[logg, (log, 16)} ~-2,01.Ma {
2

Vay c6 2020 gia tri m thoa man yéu cau bai toan.
Chony A.

Cau 9: Cho a, x la cac s6 thuc duong, a#1 thoa man log, x zlog(a"). Tim gid tri 16n
nhat cta a.

e In10 loge

Al B. log(2°-1) ol D. 1015

Phé’thong nang khiéu — Dai hoc Quéc Gia TP. HCM lin 1 niam 2017 — 2018

Loi giai
log x
loga

=xloga @bi—(loga)
X

Ta co: logax=10g( )<:>log X = xloga<:>

Gia tri cta a 16n nhat khi va chi khi loga 16n nhat.

Xét ham so f(x):logx voi x>0.Tacéd f'(x)= ﬁ, f'(x)=0=x=e
X x*In10
Lap bang bién thién ta dé dang suy ra (log a) 16n nhat 1a bang loge
e

loge
Khi d6 (loga)’ :1 ‘/ °>a 10

Chony D.
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Cau 10: C6 bao nhiéu gid tri nguyén duwong cua tham s6 m d€ phuong trinh

[\/2x2 +mx+1
log,

> J +42x* +mx+1 =x+2 ¢4 hai nghiém thirc phan biét?
X+

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

So Gido duc va Dao tao Phit Tho lin 1 nam hoc 2017 — 2018

Loi giai
- x+2>0
Diéu kién: )
2x“+mx+1>0

Phuong trinh ban dau twong dwong;:

’ 2
logz[ 2x Jrmx+1]+\/2x2+mx+l =x+2

X+2

< log, J252 +mx+1+4V2x2 +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;+0) c6 f'(t)= +1>0, Vte(0;+x)

tln2
= f(t) dong bién trén (0;+%) nén (1) < V2x* +mx+1=x+2
X > -2 {x>—2

Tir d¢
. O{ x* +(m-4)x-3=0(2)

=
2x2+mx+1=(x+2)2
Dé€ c6 hai nghiém thuc phan biét thi (2) c6 hai nghiém phan biét x,, x, 16n hon -2
A=(m-4)"+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 9 om<— mameN =me{l;2;3;4}.
m<§ 2

Chon y B.

Cau 11: C6 bao nhiéu gid tri cia m d€ gia tri nho nhat ctia ham s& f(x) = ‘ezx —4e*+m
trén doan [0;In4] bang 6 ?
A.3 B. 4 C. 2 D.1
THPT Chuyén Ngoai ngir - Ha N¢i ldn 1 nam hoc 2017 — 2018

Loi giai
Xét xe[0;In4]. Dit t=e* = te[1;4]. Dit g(t)=t*—4t+m vdi te[1;4]
Dao ham: g'(t)=2t—4.Xét g'(t)=0=2t-4=0t=2
Taco: g(1)=m-3; g(2)=m—4; g(4)=m
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j

Gia tri nho nhat cua f(x ‘e —4e* + m‘ trén [0;In4] sé thudc A = {

m:10:>A:{7;6;10}
o Xét |m—4|:6c>
_m=—2:>A:{5;6;2}

Ta thdy m =10 thoa man yéu cau bai toan la minf(x)=6
‘m=9=A={5;6;9)

¢ Xétlm-3/=6c
_m=—3:>A={7;6;3}

(khong théa man)

m=6:A={2;3;6}
e Xét|m|=6<

m=-6=A={10;9;6}
Ta thdy m =—-6 thoa man yéu cau bai toan la minf(x)=6
Vay c6 hai gia tri cia m théa man yéu cau bai toan.
Chon y D.

Cau 12: C6 bao nhiéu gia tri nguyén thudc khoang (-9;9) ctia tham s m dé b4t phuong
trinh 3logx <2log (m X —x —(1—x)\/1—x) c6 nghiém thuc?

A. 6 B. 7 C. 10 D. 11
So Gido duc va Dao tgo Quang Nam ndm hoc 2017 — 2018

Loi giai
) D<x<1 0<x<1 O<x<1
Diéu kién © N 1-
myx—x* =(1-x)¥1-x>0 ~ |myx—(1-x)>0 rn>(J})>0
X

Bat phuong trinh da cho twong dwong;:

10gx3£10g(m x—x> —(1—x)\/ﬁ)2 <:>x3<( m— - mr

e xolx < (mik o ~(1-xWT=x) 5 m=2 “y_xx)m_ x L

j>2¢§+2JT_§

X
4 ’, / X
Ap dung bat dang thitc AM-GMtacd: | ——++/1—x |+
p aung g ( Tx j

Vivay m2> Jx +41-x.

Khao sat ham s f(x)= Jx +/1=x trén (0;1) ta dwoc f(x)= J2 ~1,414 .
Vay m co thé nhan duoc cac gia tri 2,3,4,5,6,7,8.

Chon y B.
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Cau 13: Tim tap hop tat ca cac gia tri thye cta tham s6 m dé€ phuong trinh sau ¢6 nghiém

e™ +e™ :2(x+m)(1+xm)

A. (O;lanJ B. (—oo;lan} C. (0;1j D. {11n2;+ooj
2 2 e 2
Sé Gido duc va Dao tao Bic Ninh Iin 2 nidm hoc 2017 — 2018
Loi giai

1<t<2
t?—1=2xy1-%x°

Xétham f(u)=u’+u =f'(u)=3u’+1.Ham s6 luén dong bién.

Pit t=x+v1-x* :{ .Khi d6: ™ +e™ =t(t2+1) oemMte™ =t +t.

\ . A m 1
= e’ +e™ =t’ +t < e™ =t. Phuong trinh ¢6 nghiém: e S\/E@mézlnz

Chon y B.

Cau 14: Cho phuong trinh log, (x —x* - 1).10g2017 (x —x° —1) =log, (x +4x* -1 ) .
C6 bao nhiéu gia tri nguyén thudc khoang (1;2018) cua tham s& a sao cho phwong trinh
da cho c6 nghiém 16n hon 3

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

Loi giai
Nhan thay véi x >3 thi N | <\/x_2=x =x—4x*-1>0 va x+/x*-1>0

Bién d6i phwong trinh twong duong :

log, (x—m).logmﬁ(x—m) :loga(x+m)
& log, (X+\/X2_—1 J 10201 (x+\/x2_—1) ~log, 2.log, (x+\/x2_—1 )
<:>10g2017(x+m)=10ga2 (1) (vi logz(x+m)>0,‘v’x >3)
Xétham s6 £(x) =10g.uy; (x++x* 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) cé nghiém 16n 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 thudc khoang (1;2018) nén ae{2;3;...;19}

Vay c6 18 gia tri nguyén ctia tham sg a thoa man yéu cau dé bai
Chony C.
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Cau 15: Gia st ton tai sO thue a sao cho phuong trinh e* +e™ =2cosax+4 c6 10 nghiém

thuc phan biét. SO nghiém phan biét ctia phuwong trinh e* —e™ =2cosax la:

A.5 B. 20 C.10 D. 4

Loi giai
Day la mgt cdu tirong tw voi cdu trong dé thi thir Chuyén Thdi Binh ldn 3.
Phuong trinh dau twong duong

X X

2
e*+e ¥ =2cosax+4 <:>(e2 —e 2} =2cosax+2

N \2 2 e?2—e 2=2cos—
@(ez—e_zJ :[2cosa—2xJ = .

Nhan thdy x =0 khong la nghiém ctia phuong trinh da cho.

Néu x =x, la nghiém cta (1) thi x =-x, la nghiém cta (2).

Do d6 s6 nghiém cta (1) va (2) bang nhau va dong thoi khac nhau déi mot.
Suy ra phuong trinh (1) c6 dung 5 nghiém x;; X,; X;; X,; Xs.

Xp Xy, X3 Xy X5

Vay phuong trinh e* —e™ =2cosax c6 dang 5 nghiém phan biét la EXEE) ; =, —; —.

Chony A.

Cau 16: C6 bao nhiéu sd nguyén m dé€ phuong trinh sau ¢6 nghiém thuec?

ln(m+ZSinx+ln(m+3sinx)):sinx

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

Loi giai
m+2sinx+In(m+3sinx) >0

Diéu kién: _
m+3sinx >0

Phuong trinh da cho twong dwong;:

sinx

m+ZSinx+ln(m+3sinx)=e

sinx

c>m+33inx+ln(m+351nx):e +sinx

sinx

& gMn(m+3siny) +In(m+3sinx)=e"™ +sinx, (1)

Xétham s6 f(t)=e'+t, teR. Taco f'(t)=e'+1>0, Vte R. Nén ham s8 f(t) dong bién

trén R . Vay (1)<:>f[ln(m+?>sinx)}=f(sinx) < In(m+3sinx) =sinx.
D4t a=sinx, ae[-1;1]. Phuong trinh tré thanh: In(m+3a)=a < m=e"-3a.

Xét g(a)=e"-3a, ae[-1;1], g'(a)=e"-3<0, Vae[-1;1].
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Vay dé phuong trinh c6 nghiém thyec thi g(1)<m<g(-1) < e-3<m< £ 3.
e

Vay c6 4 gia tri nguyén cua tham s6 m la:0;1;2;3.
Chon y B.

Cau 17: Cho n la s6 tu nhién thoa man phwong trinh 3* -3 =2cosnx ¢6 2018 nghiém.

Tim s nghiém ctia phuwong trinh 9% +9™ =4+ 2 cos2nx.
A. 4036 B. 2018 C. 4035 D. 2019
THPT Quang Xwong 1 — Thanh Héa nam hoc 2017 — 2018

Loi giai

Bién d6i gia thiét twong duong:

9" +97 =4+2cos2nx < 9 +97 -2.3"3" =2 +2cos 2nx

S F

Khi d6 néu (1) va (2) c6 nghiém chung thi 3* -3 =37 -3" 3" =3" < x=0
Thay x=0 vao (1) ta dwoc 3°-3"=2cos0 < 0=2, tizc 1a (1) va (2) khong c6 nghiém
chung. Mit khac ta thay néu x, 1a nghiém caa (1) thi —x, s€ la nghiém cta (2). Ma (1)
c6 2018 nghiém nén (2) cing c¢6 2018 nghiém. Vay phuong trinh da cho c6 4036
nghiém.
Chony A.

Cau 18: Goi S la tap hop tat ca cac gia tri thuc cta tham s6 m dé phuong trinh

m.3¥ 72 L 32 Z 9 3105 L m ¢4 ba nghiém thye phan biét. Tim s6 phan tir ctia S.
A.3 B. V6 s0 C.1 D. 2
THPT Trin Hung Dao — TP. HCM ndm hoc 2017 — 2018

Loi giai
Bién d6i gia thiét ta dwoc:

m.3x277x+12 + 32x7x2 —0310-5% 4 1) s m(3x277x+12 . 1) _32x—x2 (3x277x+12 _ 1) -0

R R 3x2—7x+12 _1 — 0 X= 3
(37 -1)(m-3"")=0 o x=4
m-— 32X7X = 0 2
2x—x*-log, m=0(*)
Phwong trinh da cho c6 ba nghiém thuc phan biét, ta c6 cac treong hop sau:

e Truong hop 1: (*) c6 mdt nghiém x =3 va nghiém con lai khéac 3 va 4

Thay x=3 vao (*) ta duoc logsm:—3<:>m:%

1
Khi d6 (*) tro thanh —x* +2x+3=0 < {X 3 (Théa yéu cau)
X
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o 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 cau)
X =—

A'=1-log,m=0
o Truong hop 3: (*) c6 nghiém kép khac 3 va 4 < <log, m # -3 o m=3
log, m # -8
Vay c6 3 gid tri m thoa yéu cau dé bai.
Chony A.

Cau 19: C6 bao nhiéu gia tri nguyén cua tham s6 m d€ ton tai cdp s6 (x;y) thoa 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 tao Ba Ria Viing Tau dé 1 nam 2017 — 2018

Loi giai

2x+y+1 _e3x+2y = X+y_1 < e2x+y+1 +(2x+y+1) = e3x+2y +(3X+ZY) .

Bién d6i gia thiét ta cd e
Xéthams6 f(t)=e'+t trén R.Ta co f'(t)=e'+1>0 nén ham sd dong bién trén R .
Do d6 phuong trinh c6 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.

D4t t=log, x, phuong trinh cé dang t* —(m+4)t+m*+4=0.

o

D& phuong trinh cé nghiém thi A>0 < -3m*+8m >0 < 0<m< 3"

Do d6 c6 3 s6 nguyén m théa man.
Chony A.

Cau 20: Biét (a;b) la khoang chita tat ca cac gid tri ctia tham s6 thie m d€ phuong trinh

(7 = 3«/5))( TF m(7 TF 3\/§)X =2¥1 ¢4 dung bon nghiém thuc phan biét. Tinh M=a+b.

AM=1 B. M=— c.M=L D. M=
8 16 16 5
THPT Hong Linh — Ha Tinh ldn 1 ndm hoc 2017 — 2018
Loi giai

Bién d6i gia thiét ta co:

o i 135 f 3]

2 2

1
2

7-3J5
2

2 2

Vi (7—3«/5} {7+3\/§] =1néndétt=( j , 0<t<1 phuong trinh tr¢ thanh
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t+%:% &2t —t+2m =0 < 2m=-2t"+t(*)

Xétham s6 f(t)=-2t"+t, 0<t<1 =f'(t)=—4t+1, f’(t)=0c>t:1. Vé bang bién thién

H~

ta thay rang d& phuong trinh da cho c6 ding bdn nghiém thye phan biét thi phuong trinh
(*) phai c6 hai nghiém phan biét théa man 0 <t<1.
Ny 1 1 1 1
Tt d6 ta duwoc 0<2m<—-— < 0<m<—=>M=0+— =—
8 1 16 16

Chon y B.

Ciu 21: C6 bao nhiéu gia tri nguyén cua tham s6 m nho hon 10 dé€ phuwong trinh
Vm++m+e* =e* c¢d nghiém thuc?
A9 B. 8 C. 10 D.7

S¢ Gido duc va dao tao Bic Giang niam hoc 2017 — 2018

Loi giai
N m+eX20 m+t:e2x
biéu kién: .Ddt t=vym+e* (t>0) tasuyra: )
m++Vm+e* >0 t"=m+e
e —t=0 (1)

e —tl=t—e" <:>(ex—t)(ex+t+1)=0<:{
e +t+1=0(2)

Phuong trinh (2) v6 nghiém vi e* +t+1>0

Phuong trinh (1) tuong duong véi e =t < e* =Vm+e* <& m=e>—e* (3)

Phuong trinh Vm++/m +e* =e* (*) 6 nghiém thuyc khi phwong trinh (3) ¢6 nghiém thuec.
Xét ham s f(x)=e™-e* véi xeR, ta cd: f'(x)=2e"-e* =0 & :%Q x=-In2. Lap
bang bién thién cua ham s§ f(x)=e” —e* ta suy ra phuong trinh (3) c6 nghiém khi
m2-——.

4
Két hop véi gia thiét m la s6 nguyén nho hon 10 ta suy ra me{0,1,2,3,4,5,6,7,8,9} .

Vay c6 10 gia tri théa man.
Chony C.

Cau 22: Cho ham s6 f(x)= (a2 it 1)1n2017 (x +41+x )+ bxsin®® x+2 véi a,b 1a cac s thuc.
Biét réng 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 dao tao Bic Giang nam hoc 2017 — 2018

Loi giai
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Dat g(x) = (a2 +1)ln2017 (x+ 1+x? )+bx sin®"® x 6 tap x4c dinh R 1a tap d6i xtng.
Tacovéimoi xeR, g(-x)= (az +1)1n2017 (—x+ 12 )—bx sin®™ (~x)

_ (a2 + 1)ln2017 [ﬁ] —bxsin®"*(x)
= —(a2 + l)lnml7 (x + m) —bxsin®" (x) = -g(x)
Suy ra g(x) la ham s61¢, mét khac 75 =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
Chony C.

Cau 23: Cho bat phuong trinh m.3*"! +(3m+2)(4—\/7)X +(4 + ﬁ)x >0, véi m la tham
6. Tim tat ca cac gid tri cia tham s6 m dé€ bat phwong trinh da cho nghiém diang véi moi
X € (—oo < 0)

2+243 B ms2-2V3 C ms2-23
3 3 3
Chuyén Dong bang song Hong lin 1 nam hoc 2017 — 2018

2-243
3

A.m> D. m>

Loi giai

Bién d6i gia thiét twong duong

m.3x*1+(3m+2)(4—x/7)x+(4+«/7)X >0 c>3m+(3m+2).[4_3ﬁj +(4+\/7JX >0

3

Dat t:(4+3ﬁJ .Khi x<0thi 0<t<1.BPT tré thanh:
_2_
3m+ oM+ 2 1150, Vie(0;1) = 3m > : 12,Vte(0;1)
+
, —t*-2 —t? —2t+2
Xét ham s6 f(t) = ,Vte(0;1) = f(t)=— == =0 t=+3-1
() t+1 =(0:1) (t) t+1 V3

Vé bang bién thién ta thay rang dé€ dé bat phuong trinh da cho nghiém ding véi moi

2-23
3

x € (~;0) thi 3m>2-2\3 & m>

Chon y B.

Cau 24: Tim t4t ca c4c gid tri thyc cua tham s6 m dé phuong trinh In(m+In(m+x))=x
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c6 nhiéu nghiém nhat.
A.m=>0 B. m>1 C. m<e D. m=>-1

THPT Chuyén Vinh Phiic lin 4 — nam hoc 2017 — 2018

Loi giai

biéu kién x>e ™ -m
Dit In(m+x)=y ta duoc e’ —m =x. Thay vao (1) tadugc In(m+y)=x <e*—-m=y
Ta cé hé {ex—m=y:>ex_ey =y-x=>e +x=e’ +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
Xéthams6 g(x)=e*-x; g'(x)=¢e*-1; g'(x)=0<=x=0.
Vé bang bién thién cho ham g(x) ta suy ra phuwong trinh ¢6 nhiéu nhat la hai nghiém khi
va chi khi m >1.
Chon y B.

mcosx—sinx e2(1fsinx

Cau 25: Cho phuong trinh e ) =2—sinx—mcosx véi m la tham s6 thuc.

Goi S la tap tat ca cac gid tri cila m d€ phuwong trinh c6 nghiém. Khi d6 S c¢6 dang
(—o0;a]u[b;+0). Tinh T =10a+20b.
A. T=1043 B. T=0 C.T=1 D. T =310
THPT Kim Lién — Ha Ngi lin 2 nam hoc 2017 — 2018

Loi giai
Bién d6i phwong trinh dau twong dwong

mcosx—sinx e2(1—sinx

) =2 _sinx—mcosx
& MO 4 cos x —sin x = X 4 2(1-sinx)
Xéthamso f(t)=e'+t (teR), f'(t)=e'+1>0 = f(t) dongbién trén R

. 2(1—si .
e +mcosx—sinx = e smx)+2(1—smx)

< mceosx—sinx=2(1-sinx) <> mcosx+sinx =2
Phuong trinh c6 nghiém khi m*+1>4 < m? >3 =S= (—oo;—\/ﬂu[\/gﬁoo)

Vay T =10a+20b =103
Chony A.

Cau 26: C6 bao nhiéu s6 nguyén m dé€ phuong trinh
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3x* +3x+m+1

S n =x*-5x+2-m
X2 —x+

log,

C6 hai nghiém phan biét 1én hon 1.
A.3 B. V66 C.2 D. 4
THPT Chuyén Lwong Thé'Vinh — Déng Nai lin 2 ndm hoc 2017 — 2018

Loi giai
Diéu kién: 3x* +3x+m+1>0.
Bién d6i gia thiét twong 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)=(4x2—2x+2)—(3x2+3x+m+1)
<::>10g2(3x2 +3x+m+1)+(3x2+3x+m+1):log2(4x2—2x+2)+(4x2—2x+2) (1)

Xétham s&: f(t)=t+log,t trén (0;+wo), taco f'(t)=1+ >0, Vte(0;+0).

t.In2
Do d6 ham s& f(t) dong bién trén (0;+x).
Khi d6 phuong trinh (1) < f(4x2 —2x+2) = f(3x2 +3x+m+1)

©4x* -2x+2=3x"+3x+m+1 & x> -5x=m-1 (2)
biéu nay dung véimoi xeR.

Xétham s&: g(x)=x*-5x trén R, ta c6 g'(X)ZZX—5=0<:>X=§

V& bang bién thién ta thay réng phuong trinh (2) c6 hai nghiém phan biét 16n hon 1 khi
va chi khi —§<m—l<—4 @—%<m<—3.Do meZ nén m e {-5;-4}.

Chony C.

Cau 27: Cho phuong trinh log, (x—\/m).log5 (X—\/X2_—1) =log,. (x+m). C6 bao

nhiéu gid tri nguyén duwong khac 1 ctia m sao cho phwong trinh da cho c6 nghiém x 1én
hon 27

A.Vdso B. 3 C.2 D. 1
THPT Chuyén Dai hoc Vinh — Nghé An Idn 2 ndm hoc 2017 — 2018

Loi giai
Piéu kién xac dinh: x>Vx* -1 < x>1

X

1- %
21 1 x? -1 -x -1
bat t=1Io (x—\/xz—l) =t = X 1. = = <0
&2 x—+x*-1 In2 an(x—\/xz—l)\/xz—l Jx2-11n2
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Mat khacta c6 x>2 = t<log, (2—«@)
Phuong trinh tré thanh

t.log, 2" =log,, % < tlog,2=-log,. 2 < log,m= —%
Dé cho phuong trinh da cho c¢6 nghiém x 1én hon 2 thi ta can c6

1

_logz (2—\/5)

log5m<—; < m<b

log2(2—\/§)
DomeN vam#1nén m=2
Chon y D.

Cau 28: Co tat ca bao nhiéu gid tri nguyén cua tham s& a thudc khoang (0;2018) dé€ ta

n n+1
ludn c6 im 2o < L ?
V 5" 49" 2187

A. 2011 B. 2016 C. 2019 D. 2009

THPT Chuyén Nguyén Quang Diéu — Dong Thdp lin 5 ndm hoc 2017 — 2018

Loi giai
TR A 943 o
Ttr gia thiét ta ludn co g >0,Vn. Tt do suy ra
1 n
1+3.| -
. 9n +3n+1 ) 9n +3n+1 ) (3) 1 1
lim,/[——— =,[lm—= = [lm—— =, [ — =—.

51’1+9I'1+a 5n+9n+a (5)11 . 9a 3a

9 +9

n n+1
Theo dé bai ta 6 lim,|oto <« L 1o 1 .57
510 2187 3 2187

Do a la s8 nguyén thudc khoang (0;2018)nén ¢6 a €{7;8;9;..;,2017} nén ta c6 tdt ca 2011

gid tricta a.
Chony A.

Cau 29: Cho phuong trinh 4* —(m+1)2*" +8 =0. Biét phuong trinh ¢ hai nghiém x,, x,
théa man (x, +1)(x, +1)=6.Khéng dinh dting trong bon khang dinh dudi day 142
A. Khong c6 m B. 1<m<3 C.m>3 D. m<2
THPT Chuyén Lwong Thé'Vinh — Ha N¢i ldn 2 nim hoc 2017 — 2018

Loi giai
D4t t=2" (t>0) thi phuwong trinh da cho tré thanh t* -2(m+1)t+8=0 (1).
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Diéu kién dé€ phuong trinh c6 hai nghiém x,, x, la phuong trinh (1) c6 hai nghiém

A>0 m”>+2m-7>0 m<-1-22
duong phanbiét t,, t, <{5>0 < 2(m+1)>0 &{|m>-14+242 ©m>-1+242.
P>0 8>0 m>—1

Khidé t, =m+1+Vm*+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)

u=1

u=2

e Néuu=1=>m+1+Vym’+2m-7 =2 < ym*+2m-7 =1-m thi phwong trinh v
nghiém do m>-1+2+2
e Néuu=2=>m+l+Vym*’+2m-7 =4 <Jym’*+2m-7 =3-m < m=2 (nhan).
Vay m =2 thdéa man yéu cau cta bai toan
Chon y B.

D3t u=log, (m+1+Vm’+2m~7) thi (2) tro thanh 3u—u’-2=0 <:{

Cau 30 : Tim tap hop S tat ca cac gid tri cia tham s6 m dé€ phuong trinh sau c6 dung ba

nghiém phan biét .
26V Jog, (x2 —2x+3)= 4™ log, (2|x —m|+2)
A. Sz{l;l;é} B. Sz{l;—l;é} C. Sz{—l;l;é} D. 52{1212—3}
2° 72 2 2 2° 72 2 2
THPT Chu Vin Anh — Ha Noi nam hoc 2017 — 2018
Loi giai

Xét ham s8 £(t)=2"log, (t+2), f’(t):2t.ln2.log2(t+2)+2t.m>0, V20,

= f(t) dong bién trén [0;+x).
Bién d6i gia thiét twong duong
20 log, (x* ~2x+3) =4""log, (2|x ~m|+2)
<20V log, ((x~1)" +2) =2* ".log, (2[x~m|+2)
& f|(x-1)"|=f[2jx-m[] < (x=1)" =2x-m| (1)
Khi x>m, (1) & x> —4x+1+2m=0 (2)
Khi x<m, (1) & x*=2m-1 (3)
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| Céc bai toan lién quan téi tham sb
o Truong hop 1: (2) c6 nghiém kép x,, (3) c6 hai nghiém phan biét khac x,.
gy 3 ... . A 3 s A A 1A 3
Khi @6 m = 5 thi (2) cé nghiém x=2> 5 (3) c6 hai nghiém phan biét x = +2 < 5
o Truong hop 2: (3) c6 nghiém kép x,, (2) c6 hai nghiém phan biét khac x,.
g 1 .. . A 1 s A 1
Khi d6 m=_ thi (3) c6 nghiém x=0<§, (2) c6 hai nghiém x=2i\/§2§.
e Truong hop 3: (2) va (3) c6 chung mot nghiém x,
1.3

Khi d6 x,=m = m =1, thirlai m =1 thoa yéu cau bai toan. Vay S:{E;l;z}.

Chon y B.

Céu 31 : C6 bao nhiéu s nguyén duong m trong doan [-2018;2018] sao cho bat phuong

logx Elogx

trinh sau dung véi moi x €(1;100): (10)()IIHT >1010 7,

A. 2018 B. 4026 C. 2013 D. 4036

Loi giai
Bién d6i gia thiét twong duong
(m+101%j(logx+1) > %logx < (logx+10m)(logx+1)-11logx >0
< 10m (logx+1)+log?x—10logx >0.
Do x€(1;100) = logx €(0;2). Do dé ta cd
10log x —log” x

10m (logx+1)+log* x—10log x > 0 < 10m >
logx+1

2
Dat t=logx, te(0;2), xét ham s& f(t)= 12“;
+

2

Ta c6: f'(t)=%>o vte(0;2). Do do f(0)<f(t)<f(2)<:>0<f(t)<%
t+

8

dung véi moi x €(1;100) thi 10m21—36:>mzﬁ

DE 10m > 10log x —log” x

logx+1
Do dé me {%;2018} hay c6 2018 s& thoa man.

Chony A.

Cau 32: Goi S la tap cac gid tri ctia tham s6 thywe m d€ ham s§ y =x* + In(x+m+2) dong

bién trén tap xéc dinh ctia nd. Biét S =(—xc;a++b ] .Tinh tong K=a+Db la

A.K=-5 B. K=5 C.K=0 D. K=2

Loi giai

Piéu kién xac dinh: x>-m-2.
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1 2 +2(m+2)x+1
x+m+2 X+m+2
o Truonghopl. A'=m?+4m+2<0 < 2-/2<m<-2+2
Khi do6 y' >0 Vx e(—m—2;+).

m<—2—\/§

Cidch1.Taco y' =2x+ , Y =02x"+2(m+2)x+1=0

e Truong hop 2. , khi d6 y'=0 cé hai nghiém phan biét.

m >—2+\/§
—(m+2)-vm®+4m+2 —(m+2)+vm?*+4m+2
1= 2 r X2 = 2

Vé bang bién thién ta suy ra duoc:

—(m+2)+vm?*+4m+2 <

y'20Vxe(-m-2;4+0) & x, <-m-2 < 5 <-m-2
m?>+4m+2<m’*+4m+4 m<-2
eVm*+4m+2<-m-2 < {im<-2 = mS—2—«/§ <:>m£—2—x/§.
m?+4m+2>0 m2—2+\/§

Vay S=(-;—2++2]|=a=-2,b=2 nén K=a+b=0.

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,khidé
y' 20 Vx e(—m—2;+).

Cach 2. Taco y' =2x+

, Y =02x"+2(m+2)x+1=0

m<—2—\/§

, (*). Khi d6 phuong trinh ¢6 hai nghiém
Y phuong 8

e Truong hop 2. A'>0 <:>[

phan biét x,, x,

X, +X, =—(m+2)
Theo Viet ta ¢ 1 . Ham s6 dong bién trén (—o;x,) va (x,;+») khi d6 ta
X, +X, —E
+x, +2(m+2)<0
can ¢6 x, <x, <—(m+2). Suy ra: {z(:( +XI;+2(;?X +)m+2)>0:>m<_2_\/§
1 2 =

Két hop (*) va (**) ¢ m<-2-+/2. Hop hai treong hop c6 cac gid tri can tim ctia 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 cd nhiéu nhét
bao nhiéu nghiém?

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

Loi giai
Xétham s6 f(x)=a*+b*—b—ax.Tacd f'(x)=a"Ina+b*Inb-a.
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Do f"(x)=a*In’a+b*In’b>0 nén ham s& da cho c6 tdi da mot cuc tri. Do d6 phuong
trinh da cho ¢ t6i da hai nghiém. Ta s€ chon cac s6 d€ phuong trinh trén c6 2 nghiém nhu

sau. Chon a=b=e taco f'(x)=2¢e*—e, f’(x)=0<:>x=ln§.
f(lngj:—elng<0; lim f (x) = +o.
2 2 X—>F00

Vi vay phuong trinh da cho ¢6 tdi da 2 nghiém.
Chony C.

Cau 34: Tap hop tat ca cac gia tri thuc cua tham s m d€ phuong trinh
27 -m.3>" +(m*-1)3*! —(m* -1) =0

C6 3 nghiém thyrc phan biét 1a khoang (a;b). Tinh gia tri ctia biéu thitc S=a+b

A. 2 B. 1+/3 C.2+2 D. 1+2+/3

Loi giai
Dit t=3"(t>0) phuong trinh tré thanh t° —3mt* +3(m’ ~1)t—-m*+1=0. Ta can tim diéu
kién d€ phuwong trinh c6 3 nghiém phan biét duwong.

Xétham s8 y =t* -3mt’ +(m’ -1)t-m” +1=y'=3x" —-6mx+3(m” - 1)

Taco y'=0< . D€ phuong trinh ¢6 3 nghiém duwong phan biét khi

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: Co bao nhiéu s6 nguyén m e[-2018;2018] d€ phuong trinh

yiak —8‘ =2 P
2
c6 dung 2 nghiém thuc phan biét?
A. 2013 B. 2012 C. 4024 D. 2014

Loi giai

Phuong trinh twong dwong véi m =

2*“—8\—%%. Ham s8 f(x)=

X 3 \ A
1 —8‘——x2 1a mot
2
ham s& chdn do d6 ta chi can xét trén nira khoang [0;+) d€ suy ra bang bién thién cta

ham s& f(x) trén ca tap sd thuec.

Xét ham s
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3x?
2 _8_= (x>2 +
f(x)= 2‘x‘+1—8‘—§x2= 2 (X ) jf,(x)z{g(X)ZZ 11112—3x(x>2)
2 _2x+1+8_32i(osx<2) _2X+11n2—3X<O(O<X<2)

Taco g'(x)=2"In*x-3>8In*2-3>0,vx>2,8(2)=8In2-6<0,g(3)=16In2-9 >0 nén
phuong trinh g(x) =0 cbé nghiém x, € (2;3) )
Vé bang bién thién cho ham s6 f(x) ta suy ra dugc phuong trinh c6 dung 2 nghiém thuc

m>6

khi va chi khi 3x? =mel7,8,..,2018)
m=f(x,)=2%"-8- 20 g7

Chon y B.

Cau 36: Cho bat phuong trinh log, 11+ (log1 (\/ x> +3ax+10 + élz)Jlog3a (x2 +3ax + 12) >0.
7

Gia tri thyc cta tham sd a d€ bat phuwong trinh trén ¢é nghiém duy nhét thudc khoang

nao sau day?
A. (-1;0) B. (1;2) C. (0;1) D. (2;+x)

THPT Ham Rong — Thanh Héa lin 1 nam hoc 2017 — 2018

Loi giai
Diéu kién xac dinh 0 <a # % .
Bién d6i bat phuong trinh twong duwong

10g3a11+[10g1( x> +3ax+10 +4)jlog3a X +3ax+12) 0

7

< log,, 11-log, (\/x +3ax+10+4).log,, (x +3ax+12)>0
< log, (\/x2 +3ax+10 + él).logga (x2 +3ax +12) <log,, 11
Dat t=+x* +3ax+10>0= x* + 3ax+12=x* + 3ax+ 10+ 2 = t* + 2. Khi d6 bat phwong trinh

(*)-

tro thanh log, (t+4)log,, (t* +2) <

log,, 3a

e NéuO<ax< % = log,, 3a <0 bdt phuong trinh (*) tré thanh

log, (t+4)log,, 3alog,, (t* +2) 21« log, (t+4)log,, (£ +2)>1

>

Xét ham s6 f(t)=log, (t+4)log,, (t* +2)(t >0) la ham dong bién dong thoi f(3)=1 nén

f(t)2£(3)  t=3 < x* +3ax+120. D& phuong trinh ¢6 nghiém duy nhat thi tacé a=

oall\)

nghiém nay khong thoa man.
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e Néua> % = log,, 3a > 0. Dén day xét twong tu treong hop 1 ta sé tim duogc a= %

Chony C.

Ciu 37: C6 bao nhiéu gia tri nguyén duong cua tham s6 m dé€ tap nghiém cta bat

phuong trinh (3”2 -3 )(3X - 2m) <0 chtra khong qua 9 s6 nguyén?

A. 3281 B. 3283 C. 3280 D. 3279

’

Loi giai
3

Ta co meN*:>2m22>7.Khidé

(3”2 —\/g)(?)x —Zm) <0< g <3 <2m < —% <x<log;(2m).
D¢ tap nghiém cua bat phuong trinh chira khong qué 9 s6 nguyén thi
log,(2m) <8< 2m < 3% < m <3280,5.
Ma m nguyén duong nén ta c6 m e {1;2;...;3280} .

Vay c6 3280 gia tri nguyén dwong ctia tham s6 m théa man yéu cau bai toan.
Chony C.

CHINH PHUC OLYMPIC TOAN

Cau 38: Co bao nhiéu s6 nguyén a e (—2019;2019) d€ phuong trinh
1

o =x+a
ln(x+5) 3*-1
c6 hai nghiém phan biét?
A. 2017 B. 2022 C. 2014 D. 2015
Loi giai
In(x+5)#0 X # —4
Diéu kién xac dinh {x+5>0 SIx>-5.
3-120 x#0
, 1 1 1 1
Ta cod + =xXx+a< + —-x=a
In(x+5) 3*-1 In(x+5) 3*-1
1

Dit ham s& f(x)= —x ¢ D=(-5,—4)u(—4;0)U(0;+x)

In(x+5) +3X -1
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Suy ra f'(x)= (x+5)1;112 ) —(; l_nli} —-1<0 nén f(x) nghich bién trén tiing khoang
, . A 1 243 ) .
xac dinh. Tac6 lim f(x)=——+5=5-——; lim f(x)=—o0; lim f(x) =40
x—>-5* 37 -1 242  x——4 x—>—4*

lim f(x)= —oo;lig}f(x) =+00 ; lim f(x) = —o0

x—0" X—>+00
Lap bang bién thién ta dé dang chi ra rang phuong trinh f(x)=a cé hai nghiém phan biét
243

khivachikhi a>5-—
242

aeZ aeZ
0 = .
ae(-2019;2019) = |ae[4;2018]
Vay c6 2018-4+1=2015 gia tri cta a.
Chon y D.

Cau 39: T4t ca céc gid tri cia m d€ b4t phuong trinh (3m+1)12* +(2-m)6* +3* <0 ¢

nghiém dung véi moix >0 la:

A. (=2;+0) B. (—o0;-2] C. [—00;—%} D. (—2;—%)

Bat phuwong trinh dau twong dwong
(3m+1)12*+(2-m)6* +3* <0< (3m+1)4* +(2-m)2*+1<0
bat 2*=t. Do x>0=>t>1.
Khi do6 ta co
(Bm+1)t* +(2-m)t+1<0, Vt>1
—t*-2t-1

& (3 —t)m<—t*-2t-1Vt>1lem< = vE>1(*).

) 2
—t-2t-1 Vte(1;+oo) :>f'(t)=7t+—6t_21>0 WE(lH_OO)'

3t* —t (3t -t)

Lap bang bién thién ta dé dang chi ra rang m <limf(t)=-21a diéu kién can tim.

t—>1*

Xét ham s f(t)=

Cau 40: Tim m d€ bat phuong trinh 2* +3* +4* >3+ mx c6 tap nghiémla R .
A.Khong ton tai m. B. In26 C.In26 D. In9

Loi giai
Xét dudng cong (C):f(x)=2"+3"+4" .
Phuong trinh tiép tuyén ctia duong cong (C) tai diém M(0;3) 1a: y =xIn24+3.
Ta can chitng minh 2*+3*+4* >3+xIn24,VxeR .
Xétham s6 g(x)=2"+3"+4"-3-xIn24 trén R .
Taco g'(x)=2%In2+3%In3+4*In4-In24 .
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g"(x)=2%(In2)" +3*(In3)’ +4*(In4)" >0,¥x e R = g'(x) dong bién trén R.
Phuong trinh g‘(x) =0 c6 nghiém duy nhat x=0 trén R.
Bang bién thién cua g(x) trén R

Lap bang bién thién ctia g(x)trén R=g(x)>0,vxeR..

Cau 41: V6i a 1a tham sO thuwce d€ bat phuong trinh 2*+3* >ax+2 ¢6 tap nghiém la R,
khi d6
A. ae(-x;0). B. ae(1;3) C. ae(3;+x) D. ae(0;1)

Loi giai
Xét treong hop a <0, bat phwong trinh khéng nhan cac gid tri am cua x lam nghiém.
That vay, khi d6 2 +3* <2 ma ax+2>2.
Suy raloai a<0.
Xét truong hop a>0.Taco 2" +3* 2ax+2 < 2" +3" —ax—-220.
bat f(x)=2"+3"-ax-2, xeR.
Khi d6 f'(x)=2"In2+3*In3-a,VxeR.
Taco f'(x)=0=2"In2+3*In3=a (1)
Dt g(x)=2"In2+3"In3,xeR = g'(x)=2"In’2+3"In’3>0,VxeR.
Suy ra ham s& g(x) dong bién trén R .
Lai c6 lim g(x) =+ va lim g(x)=0
Suy ra v6i mdi gia tri a>0 thi phuwong trinh (1) ludn cé nghiém duy nhét la x,.
Ta c6 phuong trinh f'(x)=0 ¢6 nghiém duy nhatla x, .
Ma Xlirgf'(x):ﬂo va Xli)rfolof'(x):—a<0 nén f'(x)>0,vx>x, va f'(x)<0,Vx<Xx,.
Dua vao bang bién thién ta thay f(x) dat gia tri nho nhét tai x_, ta két hop véi diéu kién
dé baila f(x)>0,vxeR va f(0)=0 nén ta suy ra x, =0 va x, =0 la gia tri duy nhat dé
f(x)=0.
Suy ra x, =0 la gia tri duy nhat d€ f'(x,)=0 = f'(0)=In2+In3-a=0.
Suyraa=In2+In3=In6.

Nhuw vay a=In2+In3=1In6 la gia tri duy nhat théa man yéu cau bai toan.
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Ciu 42: Cho phuong trinh (2log§ x—3log, x—2)\/3x —m =0 (m la tham s6 thuc). Co tat
ca bao nhiéu gia tri nguyén duong cua tham s6 m dé phuong trinh da cho c6 hai nghiém
phan biét?

A. 80. B. 81 C.79 D. Vo6 s0.

Dé thi THPT Quoc Gia mon todn 2019

Loi giai
Xét phurong trinh (21og3 x—3log, x—2)3* ~m =0 (1).

x>0 {x>0

biéu kién: =
3*-m=>0

x>log,m (do m>0)

log,x=2 x =4

2log; x—3log,x-2=0 1 1
Ta cod (1)<:> o llog,x=-=<|x=—=
V3 —m =0 2 J2
3" =m x =log, m
log, m<0 0O<m<1

Phuong trinh (1) ¢6 hai nghiém phén biét < | 1 =
$S10g3m<4 32 <m < 3*

m=1

Do m nguyén duvong = .
suy & {me{3;4;5;...;80}

Vay co tat ca 1+80-3+1="79 gia tri m nguyén duwong thdéa man dé bai.
Chony C.
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CAC BAI TOAN LIEN
3 QUAN TO1 DO THI

| cruonG |

0 thi 1a mét dang toan rat thinh hanh trong 2 nam nay véi nhiing dang toan dwoc
sang tao va bién tau rat da dang, trong chuong nay chung ta sé cung tim hiéu
mot sO bai todn d6 thi da xuat hién trong cac dé thi thir trong ndm vira roi cling
nhu mot sd bai toan ma chung t6i sang tac. Mau chét cua cac bai toan nay gan nhu cac bai
toan tham s0, ta sé phat hién cac diém dac biét trén do thi, két hop cac kién thiic ma ta da

hoc dé€ giai quyét né.

CAC BAI TOAN

’

Cau 1. Cho ham so f(x) lién tuc trén R va c6 d6 thi nhw hinh vé dwéi day:

[

2

1

AV

S6 cac gia tri nguyén ctia tham s6 m khong vuwot qua 5 d€ phuong trinh

=Y

CHINH PHUC OLYMPIC TOAN

f(*) ==L _0 c6 hai nghiém phan biét I
(n )_T_ c6 hai nghiém phan biét la

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

Loi giai
bat t=n",t>0. Phuong trinh da cho tré thanh

2 2
f(t)—m8_1:Oc>f(t):m8_1,(t>0).

Quan sat do thi da cho ctia ham s8 y =f(x) ta thay réng

Phwong trinh trén c6 hai nghiém phan biét khi va chi khi
m’ -1

“1< <le-7<m?’<9< -3<m<3
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MameZ=me {—2;—1;0;1;2}.
Vay co tat ca 5 gia tri nguyén cua m.
Chony A.

Cau 2. Cho ham so f(x) lién tuc trén R va co d6 thi nhw hinh vé.

YA

@)

Tong tat ca cac gid tri ctia tham s6 m d€ bat phuwong trinh
9.6 +(4-£(x)).9" <(-m” +5m) 4™
bung véimoi xe R 1a?
A. 10. B. 4. C. 5 D. 9

Loi giai
Dit t=f(x). Quan sat do thi ta thay f(x)<-2VxeR=t<-2
Bat phuong trinh da cho dwoc viét lai nhw sau

2
9.6'+(4-t*).9' <(-m’ +5m).4t,Vts—2<:>9-(§jt+(4—t2)(§j t <-m?+5m
2 2

/4 \ ~ 2
Xét ham so g(t)=9-(EJ +(4—t )(E)
t 2t 2t
Cé g'(t):9.(§j .ln(éj—Zt.(éj +2(4—t2)(§j .lnEZO,VtS—Z
2 2 2 2 2

Tw d6 suy ra (I,n%)f]g(t) =g(-2)=4

Yéu cau bai todn twong duwong v6i —-m”+5m>4<1<m<4
Vi meZ=me{1;2;3;4} nén tong tat ca cac gia tri cua tham sd m la 10.

Chony A.
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Cau 3. Cho ham s6 f(x) c¢6 d6 thi nhu hinh vé
YA

>

Gia tri nguyén nho nhét cua tham s& m dé€ phuong trinh sau ¢6 nghiém la bao nhiéu?

efs(x)+2f2(x)—7f(x)+5 n In(f (X) n 1 J -m?

£(x)

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

Loi giai
Quan st d6 thi ta thay rang 1<f(x) <5, dat t=f(x), gia thiét tré thanh

et3+2t2‘7“5+ln(t+%)=m
Xét: g(t)=t"+2t*-7t+5,g'(t)=3t"+4t-7>0vVt>1=g(1)<g(t)<g(5) = 1<g(t)<145

Mt khac h(t)=t+%,h‘(t):1—%220Vte[1;5]:>2 Sh(t)£2—56

Véy ham U.(t) _ et3+2t277t+5 +ln(t +%j dﬁng bién véi x € [1,5]

Dé phuong trinh dau c¢6 nghiém thi e+In2<m<e'® +In %

Vay gia tri nguyén nho nhat cua m la 4.
Chon y B.
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Cau 4. Cho f(x) lién tuc trén R va c6 d6 thi ham s6 y = f'(x) nhw hinh vé
YA

|

N

@)

———— - N
Y &=

B T )

Bat phuong trinh sau nghiém diang véi moi x € (—1 ; 2) khi va chi khi :
3100 4 47 < 5f(x)+2+5m

A.—f(-1)<m<1-£(2) B.—f(2)<m<1-£(-1)
C.—f(2)<m<1-f(-1) D.—f(2)<m<1-£(-1)
Loi giai
Tt d6 thi ctia ham s6 suy ra bang bién thién

X -1 2

£'(x) -

£(-1)
f(x)

£(2)

Ttr bang bién thién ta suy ra f(2)<f(x)<f(-1),Vxe(-1;2)

= f(2)+m<f(x)+m<f(-1)+m,Vxe(-1;2)
bit t=f(x)+m=f(2)+m<t<f(-1)+m,Vxe(-1;2)
Gia thiét twong duong 3'+4' <5t+2 < 3'+4'-5t-2<0 (1)

t=0

Xét phwong trinh 3' +4*—5t—2=0<:>L_1

£(2 >
Dung phuong phép xét ddu (1)<:>0$t§1:>{ ( ?tn <01:>—f(2)£msl—f(—1)
m
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Cau 5. Cho ham s6 f(x) c¢6 d6 thi nhu hinh vé.

y)\

<Y

R .

—4 ¢-°

Bat phuong trinhf(ex) < m(?)eX -+ 2019) c6 nghiém x (0;1) khi va chi khi
4 2 = f(e)

A.I?(1>—i B m>—— C m>—— .Mm>——
1011 3e+2019 1011 3e+2019

Loi giai
Dite* =t(t>0). Ta dwa bat phuong trinh dé:g cho thanh bat phuong trinh an t. tir d6 lap
luan dé€ cé phuong trinh an t c6 nghiém thudc (1;e)
Ta chti y réng ham s8y =f(x) véi y=£(t) cé tinh chét gidng nhau nén tir 6 thi ham s
da cho ta suy ra tinh chat ham f(t)
Str dung phwong phap ham s6 dé tim m sao cho bat phuong trinh c6 nghiém
Bat phuong trinh m > f(x) ¢6 nghiém trong (a;b) khim > I[I;;ibl]‘lf(x)
Cich gidi
Xét bat phuong trinh f(e*)<m(3e* +2019) (*)

Dit e* =t(t>0) véi xe(O;l):te(eO;el):te(l,‘e)

Ta duoc bat phuong trinh f(t) <m(3t+2019) < m > L(l)

3t+2019
3t+2019 (3t+2019)

Théy d6 thi ham s§ y =f(t) ¢ tinh chat giong voi d6 thi ham s6 y =f(x) nén trén khoang
dang xét f(t) <0 va do6 thi ham s& di 1én tir trai qua phai hay ham s& dong bién trén (1;e)
nén f'(t)>0

T d6 g'(t)>0 véi te(1;e) hay ham s§ g(t) dong bién trén (1;e)

Ta c6 bang bién thién cua g(t) trén [1;e]
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2
1011

£(t)

3t+2019 1011

c6é nghiém te(1;e)thi m>-

Tl bang bién thién ta thdy d€ m >

Cau 6. Cho ham s6 y =f(x) lién tuc trén R vaham s6 y =f'(x) cé d6 thi nhu hinh vé
YA

2fm 4 5™ 5 4 27m
27
A.f(3)<m<f(3)+1 B.f(-2)+1<m<f(3)

C.f(-2)-2<m<f(3) D.f(3)<m<f(-2)-2

Bat phuong trinh f(x)> nghiém dung véi x € (-2;3)

Ta co v6i xe(-2;3) thi f'(x)<0
Ta co f(3)<f(x)<f(—2),Vxe(—2;3) ;£(3)-2m < f(x)-m<f(-2)-m
bit t=f(x)-m =f(3)-m<t<f(-2)-m

pfx)mm | 5™ _ 54 27y
27
« 2f)m | gf(x)-m _2_27(f(x)—m)£ 0 2'+5'-27t-2<0

Ta co f(x)=

V€ trai chi ¢6 2 nghiém t=0;t=2
f(3)-m=>0

f(2)-m <2 = f(-2)-2<m<f(3)

Ta cod 0§t§2:>{
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Cau 7. Cho ham s6 y =f(x) lién tuc trén R va cé d6 thi nhu hinh bén duéi:

YA
2 _____ 1
1 o) | x
! 1
e =
Biét r?mg truc hoanh la tiém can ngang ctia d6 thi. Tim tat ca cac gia tri thuc cta tham sd

m d& phuong trinh f(x) — 4™ g 1 ai nghiém duwong phan biét.

7 A.O<m<?2. B. O<m«<1. C. 1<m D. m<O0.
< .
@) Loi giai
l_
O Ta ¢ f(x)= 42l oy f(x)=2m"
% Phuong trinh (*) 6 hai nghiém duong phan biét < 2*™' <2 < m <0.
-
@) Cau 8. Cho ham s6 y =f(x) c6 d6 thi ham s6 y =f'(x—1) nhw hinh v&. Hoi d6 thi ham s6&
LD)- y =0 dat cuc tiéu tai diém nao
T
o
T
<
T
) i
1 X
—2
A . x=1 B. x=0 C.x=-1 D. x=2
Loi giai
Xét y =m2(® 44 yi= g0 I n(2f'(x)-4)
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Ham s6 dat cuec ti€u tai di€ém x, thi y' phai d6i dau tit am sang duong khi x di qua diém
do6. Dua vao do thi, ta thdy chi ¢6 diém x=-1 lam f'(x)-2d6i dqu tir &m sang duong
khix di qua.

Vay ham dat cuc tiéu tai x =-1.

Cau 9. Hinh vé bén 1a d6 thi ctia hai ham s6 y =log, x va y =f(x) . D6 thi ctia chung d6i
xtmg voi nhau qua duong thang y =-x—-1.Tinh f(log, 2018)
y A

y=log, x
x)
y=f(x)
a 1
A. f(log 2018)=—1— B. f(log 2018)=—1—
(log, 2018) 2018 (log, 2018) 2018a
1
C. f(log 2018)= -1 +—2> D. f(log 2018)=-1
(log, 2018)=—1+5 (log, 2018) =1+

Loi giai
Goi (b;c)e(C,):y =log,x; (e;f)e(C, )y =f (x)
Ta cé hé diéu kién
c+f=—(b+e)-2 b+c=—f-e-2[b=-f-1
=
1(b-e)-1(c-f)=0 [b—c=e—f
= -e-1=log,(-f-1)of-1=a“'of=-1-a“" < f(x)=-1-a
1
2018a

c=—e-1

Vay f(log, 2018)=-1—a &> =—1
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Cau 10. Cho hinh vé ctia d6 thi cdc ham s8 y=x*;y =x";y =x° c6 do6 thi nhw hinh bén.
Khi d6 hay tim tong cta gia tri nho nhdt va gid tri 16n nhdt cta biéu thtc

o 3a2+(2b+a+c)2 -

a’+5c? +4ac

AY
xC
2m p--X---- .
| '
). M
0,5~/ x°
0 o x
A. 31 B. 32 C. 33 D. 34
Loi giai

Nhan thdy ngay khi x=a., ta c6
o =2a" < clog, a=1+blog, o < (c—b)log,a =1
o’ =05<alog,a=-1
< a+c=b
bén day thay vao biéu thirc ta dwoc mét ham thuan nhét 2 bién roi ddt 1 4n dwa vé khao

sat ham 1 bién!

Cau 11. Cho ham s6y =f(x) ¢6 do thi nhw hinh vé. Tim tat ca gid tri thuc ctia tham s m
dé bat phuong trinh 2f (x)+x* > 4x+m cd nghiém dung véi moix e(-1;3)
YA

0 2/%

A. m<-3. B. m <-10.
C. m<-2. D. m<5.
Loi giai

Bat phuong trinh da cho tuong duong véi 2f (x)+x* —4x >m .

Duwa vao do thi, ta thdy mlg)lf(x) =-3, d4u bang xay ra khix =2.
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Lai cox® —4x = (x—2)’ —4 > -4, d4u bing xay ra khi va chi khi x =2.
Véygg(zf(x)mz —4x)=2.(-3)+(-4)=-10.

Do d6 bat phuong trinh cé nghiém dung véi moix € (-1;3) khi va chi khi m <-10.

Cau 12. Cho ham s8'y = f(x) 6 do thi nhu hinh vé.

Tim s6 diém cyec tri cia ham s6 y = 20 _3f()
YA

\/\

=Y

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

Loi giai
Xét ham s§g(x) =2 -3 = g'(x) = f'(x) 2. In 2~ '(x)3™.In 3; vx e R.
f'(x):O f'(x):() (1)

f'(x)=0
(x) o -

Tacog'(x)=0<= =
8'() 2% In2 =3 1n3 (EJ 22 T f(x)=log, — (2)
3 3 11’12

In2
Dua vao d6 thi ham s0y =f(x), ta thay:
Phuong trinh (1) 6 ba nghiém phén biét (vi ham sdy =f(x) c6 3 cuec tri).

Phuong trinh (2) vo nghiém vi duong thangy = log, in—i < -1 khéng cat d6 thi ham sd.
3In
3

Véy phuong trinhg'(x) =0 ¢6 ba nghiém phan biét hay ham s6 da cho c6 3 cuc tri.
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Cau 13. Cho ham s6 lién tuc trén doan [-1;9]va c6 d6 thi la dudng cong trong hinh vé

duéi day

Y =

—4

Co tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé€ bat phuwong trinh
163 —| £(x)" +2f(x)~8 | 4™ > (m? ~3m) 6"
Nghiém dung voi moi gid tri x € [—1 ;9]?

A. 22 B. 31 C.5 D. 6

Loi giai
Tt d0 thisuy ra -4 <f(x)<2 Vxe[-2;9]. Dat t=£(x),te[—4;2]
Ta tim m sao cho 16.3' —[tz +2t—8].4t >(m*-3m).6' diing v6i moi t [—4;2]
16.3' -t +2t -8 4' >(m* —3m).6', Vt e[—4;2]
t
& 12—?—[t2 +2t—8].(§j > (m2 —3m),‘v’t € [—4;2]

Ta c 224,Vte[—4;2]. DA4u bang xay rakhi t=2.
2

t
Ma t* +2t-8<0,Vte[-4;2]. Do d6 [t2+2t—8].(§j <0,vte[-4;2].
D&u bang xay ra khi t=2.

16 2\
Suy ra ?—[tz +2t—8].(5J >4,Vte[-4;2].

t
Vay 12—?—[’(2 +2t—8].(§j >(m’-3m),Vte[-4;2] & m’-3m<4 < -1<m<4

Két qua m = {—1;0;1;2;3;4}.
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CAC BAI TOAN LIEN
QUAN TG1 DAY SO

| cruonG |

Trong dé minh hoa THPT Qudc Gia 2018 dang toan mu — logarit két hgp vdi day so da gay
sOt mot thoi gian véi cac bai toan duoc cac treong cac s¢ dua ra vo cung phong phu va
phat biéu dwdi nhiéu hinh thiec khac nhau. Mac du trong ndm vira ro6i dang toan nay
khong con dugc phd bién nita, tuy nhién trong chirong nay ta van sé cting nhin lai dang

toan da tirng thanh trao leu mot thoi nay.

CAC BAI TOAN

Cau 1 : Cho day s6 (u,) thoa méan logu, +42+logu, —2logu,, =2logu,, va u,,, =2u,
véi moi n>1. Gid tri nhé nhat d& u, > 5" bang
A. 247 B. 248 C. 229 D. 290
Dé tham khao ky thi THPT Qudc Gia 2018 — By Gido duc va Dao tao
Cau 2 : Cho biéu thirc A =log (2017 +log (2016 +log (2015 +10g (... +log (3 +log2 ). ))))
Biéu thitc A ¢ gid tri thudc khoang nao trong cac khoang duwdi day?
A. (Iog 2017;log 2018) B. (Iog 2019;log 2020)
C. (log 2018;log 2019) D. (log 2020;1og 2021)
So Gido duc va Dao tao Ninh Binh nam hoc 2017 — 2018
Cau 3 : Cho day s8 (u, ) thoaman In’u; -Inug=Inu, -1 va u,,, =u,.evn>1.Tim u,
A e B. e’ C.e? D.e"
THPT Quang Xwong I — Thanh Héa nam hoc 2017 — 2018
Ciu 4: Cho day s6 (u,) thoa man e"® +5ye™ —e* =e*" va u,,, =u, +3 v6imoi n>1.
Gid tri 16n nhat cia n dé log, u, <In2018 bang?
A. 1419 B. 1418 C. 1420 D. 1417
THPT Kim Lién — Ha N§i lin 2 nam hoc 2017 — 2018

, voi moi n>1. Tim sO

Cau 5: Cho day s6 (a,) théa man a, =1 va 5™ -1=
3n+2
nguyén duong n >1 nhd nhat dé€ a, la mot s6 nguyén.

A.n=123 B. n=41 C.n=39 D. n=49
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. . . |4e™ +2e% —4et =eh ™™ 3
Cau 6: Cho day s6 (u, ) thoa man . . Gi4 tri nho nhat cua
u,.,=u,+3,vnelN

sondéu, >1?

A.725 B. 682 C. 681 D. 754

Cau 7: Cho day s6 (u,) c6 s6 hang dau tién u, =1 thoa man dang thtc sau:
log; (5u, ) +log; (7u, ) =log;5+log;7 va u,,, =7u, véimoi n>1. Gid tri nho nhat ctia n

dé u, >1111111 béang

A. 11 B. 8 C.9 D. 10

Cau 8: Co bao nhiéu gia tri nguyén cua tham s a thudc doan [0; 2018] sao cho ba sO
5¥1 4 5l ;%;25" +257 theo thit tw d6, 1ap thanh mot cap sd cong?

A. 2008 B. 2006 C. 2018 D. 2007
8

log, (i u’ —4u, + 4)

Cau 9: Cho day s8 (u,) thoa man 2% +2°™ = va u,,, =2u, voi

moi n >1. Gid tri nho nhat ctia n &€ S, =u, +u, +...+u, > 5" bang
A. 230 B. 231 C. 233 D. 234

Cau 10: Cho day sd (u, ) thoa man log, (2u, —63)=2log, (u, -8n+8), VvneN".

bat S, =u, +u, +...+u,. Tim s6 nguyén duong 16n nhit n thoa man n 'SSZ“ < %58 :
u2n' n
A. 18 B. 17 C. 16 D. 19

S6 Gido duc va Dao tao Bic Ninh Iin 2 nidm hoc 2017 — 2018

1

1
1+—+ m

Cau 11: Cho ham s§ f(x)=e' * V" Biét £(1).£(2).£(3)..£(2017)=e" (m,neN) véi =
n

12 phan s8 t6i gian. Tinh P=m-n’.
A. 2018 B. 2018 C.1 D. -1

S6 Gido duc va Pao tao Phii Tho lin 1 nam hoc 2017 — 2018
Cau 12: Cho cdp s8 cong (u,) c6 tat ca cac sd hang déu dwong thoa man dang thirc
Uy + U, +..+ Uy =4 (U; + U, +...+ Uy ) . Tim gid tri nho nhét cta biéu thic:

P =log: u, +log: u, +log; u,,

A. -2 B. -3 C.2 D.3
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Cau 13: Cho cdp s6 cong (a, ), cdp sO nhan (b,) théa man a, >a, >0 va b,>b, >1; va
ham s& f(x)=x’-3x sao cho f(a,)+2=f(a,) va f(log,b,)+2=f(log,b,). S6 nguyén
duwong n nho nhat va l6n hon 1 sao cho b, >2018a, la
A. 16 B. 15 C. 17 D. 18

THPT Lé Xoay — Vinh Phiic ldn 1 ndm hoc 2017 — 2018
Cau 14: Cho cap sd nhan (b,) thoa man b,>b, >1 va ham sd f(x)=x"-3x sao cho
f(log, (b,))+2=£(log, (b,)). Gi4 tri nhé nhat cua n dé b, >5'" bang
A. 234 B. 229 C. 333 D. 292

THPT Phan Chau Trinh — Dk Lak Ian 2 nam hoc 2017 — 2018

log, (uf +u, + %ul —%j =e' 7 1M -3
Cau 15: Cho day s6 (u, ) thoa man ’

u = E(un —f‘;‘ij,w eN
2 n°+3n+2
) : i 3 1 22018
Gid tri 16n nhdt ctia 6 n d& u_ > -1
n+1
A. 3472 B. 3245 C. 3665 D. 3453

F(1).£(3)..f(2n-1)

) 2 * v
Cau16: Cho f(n)=(n*+n+1] +1 ¥ N Dat u, == v S

-10239
1024

Tim s6 n nguyén dwong nho nhéat 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 ldn 1 nam hoc 2017 — 2018
Cau 17: Cho day s8 (u,) xdc dinh béi u, =In(2n*+1)-In(n’+n+1),vn>1. Tim s&
nguyén n 16n nhat sao cho u, —[u,]< % Biét [a] ki hiéu phan nguyén cta s6 a la s6 tw
nhién nho nhat khong vuot qua a.
A. 37 B. 36 C. 38 D. 40

THPT Chuyén Bién Hoa — Ha Nam lin 1 nim hoc 2017 — 2018

Cau 18: Cho day s0 (u, ) c6 tit ca s6 hang déu dwong thoa man u,,, =2u, va déng thoi

4 ~N - A kd A, ~? \
\/ul2 +\/u§ +oo +\/uf1 +yul, +u, ,+1 ==, ¥n >1.S6 tw nhién n nhé nhat d€ u, >5" 1a?
3

A. 232 B. 233 C. 234 D. 235
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Cau 19: Cho day sd (u,) théa man ln(uf+u§+10)zln(2u1+6u2) va dong thoi

u,,+u, =2u,, +1,vn >1 . Gia tri nhé nhat cua n d€ u, > 5050

n+l

A. 100 B. 99 C. 101 D. 102
lo (u +ﬂ]+ lo (lu +§j—2
) o N I G T Sla™ ™y
Cau 20: Cho day s6 (u,,) thoa man 2(n+1)u,, . *
u, = + —,VneN
n (n2 +n+1) +1
5 +n*+1

Gid trinho nhatcuiandé u, >———.
100 3
5 (n +n)

A. 235 B. 255 C. 233 D. 241
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HUGNG DAN GIAI

Cau 1: Cho day s8 (u,) théa man logu, +.2+logu, —2logu,, =2logu,, va u,,, =2u,
véi moi n>1. Gid tri nhé nhat &€ u, >5'" bang
A. 247 B. 248 C. 229 D. 290

Dé tham khao ky thi THPT Qudc Gia 2018 — By Gido duc va Dao tgo

Loi giai

Vi u,,, =2u, nén dé thay day sd (u, ) la cdp s8 nhan cé cong bdi q=2.

Tacd u,=u,.q° =2°u,. Xét logu, + \/2 +logu, -2logu,, =2logu,,

< loguy, —210g(29.u1)+\/2+10g u, —2log (29.111) =0

< logu, —18log2-2logu, +\/2+10gu1 —-18log2-2logu, =0

< —logu, —1810g2+\/2—logu1 —18log2 =0

Dat \/2 —logu, —18log2 = t(t>0). Phuong trinh trén tré thanh
t=1

t?-2+t=0=t’+t-2=0<
t=-2(L)

Véi t=1<2-logu, —18log2 =1< 2-logu, —18log2=1<u, :2—1

Trong treong hop nay ta co: u, = 2—?7.2“‘1 >5'" 2" > 5” <> n>99log,5+18

Ma n e N’ nén gid tri nhd nhat trong truong hop nay la n =248.
Chon y B.

Cau 2 : Cho biéu thiic A =log (2017 +log (2016 +log (2015 +log(...+log (3+log 2)))))

Biéu thitc A 6 gid tri thudc khoang nao trong cac khoang dudi day?

A. (Iog 2017;log 2018) B. (log 2019;log 2020)
C. (log2018;10g 2019) D. (log2020;10g2021)
So Gido duc va Dao tao Ninh Binh nam hoc 2017 - 2018
Loi giai

Dat 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
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=1<logl2<A, =log(11+A,)<log13<2

= 2 <108 999 < A,,, =10g(997 + A ) <1og 1000 =3
= 3=10g1000 < A, =1log (998 +A,,, ) <log1001 < 4
= 3 <1og 1002 < A, =108 (999 + A ) <log 1003 < 4

= 3<10g2020 < A, =log (2017 + A, ) < log 2021 < 4
Vay A, €(log2020;10g2021)
Chon y D.

Ciu 3 : Cho day s8 (u,) théa man In*u, —Inug =Inu, -1 va u,,, =u,.evn>1.Tim u,

A e B. & C.e”’ D.e™
THPT Quang Xwong I — Thanh Hoéa niam hoc 2017 — 2018

Loi giai
Ttr gia thiét suy ra day sd (u, ) 1a cdp s6 nhan véi cong bdi e va u, >0vn>1.
Tacd u, =u,.e’;us =u,.e’;u, =u,.e’. Do d6 ta co:
In*u, —Inu, :lnu4—1<:>an(ul.e5)—ln(u1.e7):ln(ul.eB)—l
& (Inu, +5)" ~(Inu, +7)=(Inu, +3)-1 < (Inu, )" +8(Inu, ) +16 =0
olhuy =-4<u, =e

Chon y D.

Cau 4: Cho day s0 (u,) thoa man e"* +5ve"™ —e*" =e™ va u,,, =u, +3 véimoi n>1.
Gid tri 16n nhat ciia n &€ log, u, <In2018 bang?
A. 1419 B. 1418 C. 1420 D. 1417
THPT Kim Lién — Ha N¢i lan 2 nam hoc 2017 — 2018

Loi giai
Tacod u,,, =u,+3 véimoi n>1 nén (u,) la cdp s6 cong c6 cong sai d =3
e +54e"r —e' =e'" o Bye —eth =e —e" (1)
Dit t=e"* —e*" (t>0) Phuong trinh (1) tr6 thanh

5x/_=—t<:>t+5\/_=0<:>\/¥(\/¥+5)=0<:>ﬁ®t=0

4uy

Véi t=0tacd e™ =e

Véay u, =u, +(n-1)d=17+(n-1)3=3n+14

Su,=4u, ©u, +51=4u, < u, =17

2018
Khi dé ta dugc log,u, <In2018 < u, <3"" < 3n+14 <3"*" <n< 3Tl4 ~1419,98

Vay gid tri l6n nhat caa n la 1419.
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Chony A.

Cau 5: Cho day s6 (a,) thoa man a, =1 va 5™ ™ -1= , véi moi n>1. Tim s8

3n+2
nguyén duong n>1 nhd nhat dé€ a, 1a mot sd nguyén.
A.n=123 B. n=41 C. n=39 D. n=49
Loi giai
Tir gia thit ta o6 5% —1=—> ey fotn O0F (o g I0FD
3n+2 In+2 3n+2
Tt d6 suy ra
a =a_.+lo M—a +lo M+lo Sn+2
n -~ “n-1 g5 3n_1_ n-2 gS 3n_4 85 3n_1
=a, +lo §+lo E+ +1lo E—i—lo 3n+2
1 855 85 8 g5 3n_4 85 3n_1
811 3n-1 3n+2 In+2
=1+log. | =—.—... . =1+lo =log.(3n+2
85(5 3 "3n_4a 31’1—1) 85 8s )

Do d6 a,=log,(3n+2). Vi n>1 nén a, =log;(3n+2)>log;5=1, dong thoi dé thdy

(a,) la day tang. Lai c6 a, =log;(3n+2)<n= > n3_2 :

Lan luot thit cac gia tri a, =2;3;4;... ta c6 a, =3 la gia tri nguyén, 16n hon 1, nhoé nhat,
cho gia tri twong ttng n =41.

Vay n=41.

Chon y B.

, 4e™ 4 2e" —4e"t =™ —e™™ +3 ,
Cau 6: Cho day sO (u,) thoa man . . Gia tri nho nhat
u,.,=u,+3,VneN

cias6ndé u, >1?

A.725 B. 682 C. 681 D. 754

Loi giai
Tt gia thiét ta suy ra (u, ) la CSC cd cong sai d=3=u, =u, +24.
Bién d6i gia thiét twong duong
4e?" +2e% — 4"t ="M —e?™ 13
e 42Ut | Dauit2 | ga2u _qu _Q2u _3_
= ((2e24 —1)e2ul )2 + ((2e24 —1)e2ul )—3 =0

1413 !—1+Jﬁ]
:T:u =In| ———

= (2 -1)e b 2(2e 1)
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Tacod u, =u, +3(n—-1)>2018 = n > 681 = n > 682
Chon y B.

Cau 7: Cho day s6 (u,) c6 sd hang dau tién u, =1 théa man dang thic sau:
log; (5u, ) +log5 (7u, ) =log; 5+log>7 va u,,, =7u, vdi moi n>1. Gia tri nho nhét cua

n dé u, >1111111 béng

A. 11 B. 8 C.9 D. 10

Loi giai
Vi u,,, =7u, nén dé thdy day s6 (u,) 1a cAp s& nhan cd cong bdi q=7.
Bién doi gia thi€t twrong duong
log; (5u, ) +1og3 (7u, ) =log; 5+1og; 7
< (log, 5+log, u, )2 +(log,7 +log, u, )2 =log’5+log37
< 2log, 5.log, u, +2log;u, +2log,7.log, u, =0
log,u, =0 u, =1 (L 1
[25);2 54 2l0g, u, +2l0g,7=0 " lolgz 35u(1 =)0 T

Tacod u, =u,.7" ".u, >1111111 < %.7“1 >1111111 < 7" > 35.1111111

< n>log,(35.1111111)+1. Ma neN nén gid tri nho nhat trong truong hop nay la

n=10.
Chon y D.

Cau 8: C6 bao nhiéu gia tri nguyén cua tham s a thudc doan [0;2018] sao cho ba s&

5t 4 5= ;% ;25 +257 theo thi tw d6, 1ap thanh mot cap s6 cong?

A. 2008 B. 2006 C. 2018 D. 2007

Loi giai

Baso 5 +5'%; % ; 25°+257%, theo thit tu d6 1ap thanh cdp s6 cong khi va chi khi

a=(5"1+5"%)+(25"+257) > 24/5°1 -5 4242525 =12.
5x+1 — 51—x
D&u “=" xay ra khi va chi khi &x=0.
25 =257
Nhu vay néu xét a €[0;2018] thi ta nhan a €[12;2018]. C6 2007 s& a thoa dé.

Chon y D.

8

Cau 9: Cho day s6 (u,) thoa man 2% +2%* = j va u,_, =2u, voi

log, (1u§ —4u, +4
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moi n>1.Gid tri nhé nhat cia n d€ S, =u, +u, +...+u, >5'" bang

A. 230 B. 231 C. 233 D. 234

Loi giai
Theo gia thiét ta cd u,,; =2u, nén (u,) la mot cdp sd nhan véi cong bdi q=2. Suy ra
u, =u,.2"" véimoi neN, n>2.Talaico:
8 § 8

22ml g 3w ] & 24 +— : (1)
log, (4 u’ —4u, +4) log, (4 ul-u, +4j
Ma 24% + 5 >8 v 8 - 5 <3
4" log, [ 1 w2 —u, +4 1
83 g3 log, Eu3—1 +3
24" + % =8
Nén phuong trinh (1) twong duong 8 _g e :%
(smes)
log,| ~u;—-u,+4
4
Khidé S, =u,+u,+..+u, =y, 172" _2°-1
1-2 2
4 100 2“ _1 100 "
Do do, S, >5 ©T>5 < log; >100 < n > 233
Chon y D.
C4u 10: Cho day sd (u,) thoa man log, (2u; —63)=2log, (u, —-8n+8), VvneN".
) R .. u.S, 148
bdt S, =u, +u, +...+u,. Tim s0 nguyén duong 16n nhat n théa man “—S“ < o
U‘Zn' n
A. 18 B. 17 C. 16 D. 19

S6 Gido duc va Dao tao Bic Ninh Iin 2 ndm hoc 2017 - 2018

Loi giai
Tacéd VneN’, log, (2u; -63)=2log, (u, —8n+8) < log, (2u, —63) =log, (u, —8n+8).
2u,-63=3" 2u, ~63=3"
=
u, -8n+8=2"  |u,-32=2"

Dat t=1log, (2u; —63) :{ =1=3"-22"=>t=2

=u, =8n-4=S_=u,+u,+..+u, =4n’

_ 2
Do d6 Uy Sy = (8n 4).16n2 < 148 —=n<19.
u,,S, (16n-4)4n* 75

n n

Chony A.

1

1
1+—+ m

Cau 11: Cho ham s8 f(x)=e' * ®" Bigt £(1)£(2)£(3)..£(2017)=e" (m,neN) véi
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m \ A A A .2 7
— 1a phan s8 t6i gian. Tinh P=m-n’.
n

A. 2018 B. 2018 C.1 D. -1

So Gido duc va Dao tao Phii Tho Iin 1 nam hoc 2017 - 2018

Loi giai
Bién doi gia thiét ta co
L1 11y, 2 11V (11 11 .Y
f(X)Ze ! X2 (><-¢—1)2 —e (x x+1j x(x+1) ! =e\/()l( X}’l) +2[>1< x}rlj+1 =e\/[1 xilﬂj :e%_ﬁﬂ =e.e%_ﬁ )
Do d6 ta duoc:
11 11 11 11 .
f(1)=ee 2;f(2)=ee? ?; {(3)=ee® *;...;{(2016) = e 217 ;{(2017)=e.e2V 218
1L 2017 2017 2018° 1
= f(1).£(2)£(3)..£(2017) =e®.e 218 =18 —e 2018
—m=2018"-1, n=2018. Vay P=-1.
Chon y D.

Cau 12: Cho cdp s6 cdng (u,) cb tit ca cc s6 hang déu duong thoa man dang thic
U; + U, +oet+ Uyy =4(U, +U, +..4 Uy ) - Tim gid tri nho nhat ctia biéu thic:

P =log: u, +log; u, +log’ u,,

A. 2 B. -3 C.2 D.3
Loi giai
Bién d6i gia thiét twong duong
2018(2 2017d
Uy Uy + o Uy = 4 (U, 4T, o Uy ) ( ul; ):2.1009(2111 +1008d)
.
)
d d 3d 5d 9d 3d 9d 27d
=" =E:>(un):5;?;?;...:> us=—- :>P:log§7+log§?+log5722
W _2d
14 2

Chony C.

Cau 13: Cho cdp s6 cong (a, ), cap s6 nhan (b, ) thoéa man a, >a, >0 va b, >b, >1; va
ham s8 f(x)=x’—-3x sao cho f(a,)+2=f(a,) va f(log,b,)+2=£f(log,b,). S6 nguyén
duwong n nho nhét va lén hon 1 sao cho b, >2018a, la

Tap chiva tu liéu todn hoc | 156



Nhin lai cdc bai todn van dung cao mT — logarit |

A. 16 B. 15 C. 17 D. 18

THPT Lé Xoay — Vinh Phiic lin 1 nam hoc 2017 — 2018

Loi giai
Ham s6 f(x)=x"-3x c6 bang bién thién nhu sau:
—o0 -1 1 +00
y + 0 - 0 +

+o0
y / 2 \ /
—© -2
Theo gia thiét {f(a2)+2=f(a1):>{f(a2)<f(a1)
a,>a; 20 a,>a, >0

0<a, <a,<1

,honntta f(x)+2>0Vx>0. Ta xét cac truong hop:
0<a, <1<a,

Tir d6 suy ra {

2> f =-2 =1
e Néu0<a,<a,<1 thi f(a,)+ :> (a:) %7
f(a;)<0 f(a;)=0 a, =0
) f(a,)+2>0
e Néul<a,<l<a, th diéu nay la khong thé
f(a,;)<0

Do d6 chi xay ra treong hop a, =0;a, =1.
T doésuyra a, =n—-1(n>1). Tuong tw vi b, >b, >1 nén log, b, >log, b, >0, suy ra
log, b, =1 b, =1
B2 = ) =b,=2""(n21).
log,a, =0 b, =1
Xét ham s& g(x)=2"-2018x trén nita khoang [0;+x), ta c6 bang bién thién:

2018
X —00 logzm “+00
g'(x) - 0 +
—+00
1 /
X
g| log, Y
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2018
| >11
082 In2

Ta 6 {g(12)=-20120 1én s6 nguyén duong nho nhidt n théa g(n-1)>0
g(13)=-18042

g(14)=-11868

g(15)=2498 >0

lan-1=15<n=16.

Chony A.

Cau 14: Cho cap s6 nhan (b,) théa man b, >b, >1 va ham s6 f(x)=x">-3x sao cho
f(log, (b,))+2=f(log, (b,)). Gia tri nh6 nh4t cia n d€ b, >5'" bang
A. 234 B. 229 C. 333 D. 292
THPT Phan Chdu Trinh — Dak Lik lin 2 nam hoc 2017 — 2018

Loi giai
Xétham s& f(x)=x"-3x.
Co f'(x)=3x"-3, f'(x)=0 < x==1.
—00 -1 1 +00
y' + 0 - 0 +

Mit khdc, ta ¢ b, >b, >1. Dt 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) vd nghiém.
e Néu0<b<l =-2<b’-3b<0 =a’-3a+2<0=(a-1)"(a+2)<0.

b, =20=1

1

y = =

Suyraa=1 :sz.Khidé{ =b, =2"">5" < n-1>100log,5=n>234.

Vay gia tri nho nhat caa n la 234.
Chony A.
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log, (uf +u3+%u1 —%):e‘luz +e®1™° -3
Cau 15: Cho day s6 (u, ) thoa man ’

un+1=§(u —#j,VneN*
2 n-+3n+2
, e 3+(n+1)2%"
Gid tri 16n nhat ctia s 08 u, > -1
n+1
A. 3472 B. 3245 C. 3665 D. 3453
Loi giai
Bién doi gia thiéttaco u,,, = E u, —i+ 2 Su,, - > 3 un—i
2 n+l n+2 n+2 2 n+1
3 3 3
batv,=u,———=v,,,=-v, =(v,) 1aCSN véi cong boi q=—.
n+1 2 2
n-1 n-1 n-1
85 voo(2) =2 D)2 (2] (-2
2 2 2 n+1 \2 2
33 9 13

4 3 \ .2 - A
Tacod u, = —Eul , thay vao gia thiét ta dwoc

—Zul,uz :Z

log, (uf —2u, +4)=e""" +e™ -3
3

Theo b4t dang thitc AM — GM ta cé e® " +e°™ ¢ —3>2+/e* ™ ¢ —3=-1
Mit khéc ta ciing ¢6 log, (uf —2u, + 4) =log, ((u1 —1)2 - 3) <-1
3 3

n-1
Do d6 VT < VP, dang thiic xay ra khi va chi khi u, =1=u, = i—l(?’j
n+1 2\2
) 3 1 22018 n-1 3 1 22018
pey > oM D2 3 13V S+(n+ )27 s
n+1 n+1 2\2 n+1

Chon y D.

£(1)£(3).£(2n-1)

R 2 * v
Cau 16: Cho f(n):(n2+n+1) +1 VneN .Ddt u, = f(2),f(4)...f(2n)

-10239

Tim s6 n nguyén duwong nho nhéat sao cho u, thoa man diéu kién log, u, +u, < o

A.n=23 B. n=29 C.n=21 D. n=33
THPT Chuyén Bién Hoa — Ha Nam [dn 1 ndam hoc 2017 — 2018

Lc‘)’igidi
Tir gia thiét ta ¢6 f(n ):(n +n+1) n +1 [(n+1)2 }
(12+1)(22 +1) (3% +1) (4 +1).. [(2n—1 +1|[4n*+1]

(22 +1)(3% +1)(4*+ )( 1)..[4n? ][2n+1) +1}

Khidotaco u, =
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| Céc bai todn lién quan tdi day so

B 2 B 1
(2n+1)2 +1 2n°+2n+1
Theo dé bai ta ¢d log,u, +u, < 10259 ~log, (Zn2 +2n+ 1)+ - L L1029,
1024 2n“+2n+1 1024
1 10239
Xétham sO ¢(n)=-log, (2n* +2n+1)+ + Gin>1.
8(n)=~log, ) rans1 100

4n+2 B 4n+2
(21r12 +2n+1)ln2 (2112 +2n+1)

\ (—1+\/2047J
Magl——

Taco g'(n)=- ~<0 v6i n>1 = g(n) nghich bién.
1 10239 <0

=0 nén —-log, (2n®+2n+1)+ +
8 ) n’+on+l . 1024

. Do n nguyén duong nho nhat théa man nén n =23

—1++/2047
n> T

Chony A.

Cau 17: Cho day s6 (u,) xac dinh boi u, :ln(Zn2 +1)—1r1(1r12 +n+1),Vn >1. Tim s6
nguyén n I6n nhét sao cho u, —[u,]< % Biét [a] ki hiéu phan nguyén cua sd a la s0 tw
nhién nhé nhat khéng vuot qua a.
A. 37 B. 36 C. 38 D. 40
THPT Chuyén Bién Hoa — Ha Nam [in 1 nim hoc 2017 — 2018

Loi giai
2n* +1

2

Tacod u, =In
n +n+1

€[0;In2)=[u,]=0

<3fe? = n<37.462

2 2 2n® +1 2 2n® +1
:>un—[un]<§<:>un<—<:>ln 13

n“+n+1 n*+n+1

Chony A.

Cau 18: Cho day s0 (u,) c6 tat ca s hang déu duwong thoa man u,,, =2u, va dong thoi

4 ~ o« A 2 Y n~? \
\/1112 +\/u§ +...+\/uf1 +yul,, +u_,+1 =—=,¥n>1.56 tg nhién n nhé nhat dé u, >5" 1a?
3

A. 232 B. 233 C. 234 D. 235

Loi giai

Taco u,,, =2u, = u, =2""u,, dang thitc dng véi moi n>1 nén dung v6i n=1 nén

\/uf+1/u§+u3+1 =%<:>\/uf+1/4uf+4ul+1 =%
c:m/uf+2ul+1:%<:>ul+1:§<:>u1 :%
n-1

Do dé u, = ZT >5'" < 2" >35" < n>log,3+100log, 5> 233.
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Chony C.

Cau 19: Cho day s6 (u,) théa man ln(uf +ul+ 10) =In(2u, +6u,) va dong thoi
u,,+u, =2u_,+1,¥Yn>1.Gia tri nhé nhat cua n dé u_ > 5050

A. 100 B. 99 C. 101 D. 102

Loi giai
Bién doi gia thiét ta co
u, =1
ln(uf +u; +1O):ln(2u1 +6u,) = (u, ~1)" +(u, -3)" =0 <:>{ ! 3
u, =
Mat khactacéo u,,,+u, =2u, ,+1<u, ,-u, ,=u,,-u, +1.

n+2 n+1

batv,=u,,,—u,=>v,,,=v,+1=(v,) laCSC cb cdng sai d =1

u,=u, +2
u,=u,+3 o n(n+1)
. / 3 2 .
Khidé =>v, =n+l=u_,=u +n+l= :>un:u1+21:T
................... i=2
u, =u_,+n

1
Vay dé u_ > 5050 = H(HT” > 5050 = n > 100

Chony C.

lo (u +ﬁj+ lo (1u +£j—2
g U 40 g T
2(n+1)u,, 2-n

u, = + ——,VnelN
n (n2+n+1) +1

Cau 20: Cho day s6 (u, ) thoa man

5% 4+ n%+1

Gid trinho nhatctandé u, >——.
100 3
5 (n +n)

A. 235 B. 255 C. 233 D. 241

Loi giai
Ta cé (n2 +n+1)2 +1=(nz+1)2+2n(n2 +1)+n2 +1=(n2+1)((n+1)2+1)

Bién d6i gia thiét twong duong

2 1)’ =2(n*>+1)+1
nu, =2(n+1)u,,, + 2n-n - :2(n+1)un+1+(n+ ) (n +2 )+
(n2+1)((n+1) +1) (n2+1)((n+1) +1)
1 2 1 1 1
<nu =2(n+1)u. .+ — <Sn+l)ju , ————=—|nu. —
=2 Jin n’+1 (n+1)2+1 ( o (n+1)2+1 2( " n2+1j

bat v, =nu, - =V

n+1

1 . LA A 1
3 :Evn:(vn) 14 CSN ¢6 cong boi q=5
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| Céc bai toén lién quan téi day sb

1\ 1\ 1 1 1 1
Terdosuyrav =| = v, =| = u——|=>u = + u, ——
Y18 Va (2} 1 (zj (1 2) " T +n 2“111( 1 2)

Thay u, = —4%0 +%u1 vao gia thiét ta duoc

lo (lu +2j+ lo (1u +£j—2:>u =l=u. = 1 + 1
Slah Ty Bl Ty ! " n’+n 2'n

100 2
bé u, >W:>n>10010g25:>n2233
5' (n +n)

Chony C.
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TAP CHI VA TU LIEU TOAN HOC

MOI NGUGI CO THE TIM BOC CUON “TAI SAO NGUYEN HAM TICH
PHAN LAI KHO” CUA CUNG TAC GIA

TAI SAQ?

NGUYEN HAM TICH
PHAN LAl KHO!

CAU TRA 'i__"éé ;)UQC GIAI QUYET TRONG'CUON SACH!
DAY SANG CHI
‘ TAO TIET

NHOM CHINH PHUC
JYEN QUANG PHAT,

CHINH PHUC OLYMPIC TOAN

CHIU TRACH NHIEM NOI DUNG VA THIET KE BIA
NGUYEN MINH TUAN
NHOM CHINH PHUC OLYMPIC TOAN
Moi v kién thdc mdc, gop y vui long gli vé dia chi sau

0343763310
tuangenk@gmail.com

Lovetoan.wordpress.com
bai hoc FPT Ha Noi
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TAI LIEU FREE




