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MIN-MAX LIEN QUAN HAM MU, HAM LO-GA-RIT (NHIEU BIEN)

DANG 1: AP DUNG PANH GIA, AP DUNG BPT.

DANG 2: AP DUNG PHAP HAM SO, HAM PAC TRUNG.
+ AP DUNG HAM SO
+ AP DUNG HAM PAC TRUNG

DANG 3: AP DUNG HINH HOQC GIAI TiCH.
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DANG 1: AP DUNG PANH GIA, AP DUNG BPT.
Cau 1: Xét c4c sb thic a, b, x, ythoa man a > 1,b > 1va a* = bY = Vab. Gié tri nho nhét
cua biéu thirc Q = x + 3ythudc tap hop nao dudi day?

. .5 3. 3. 5.
A. (0;1). B (2:3) (3:2). c.(3:2) D. (2:3).
Lo giai
Chon B

1

x = log, Vab = =(1 + log, b)
a* =b¥ = Vab = i’

y = log, Vab = §(1 +log, a)

1 4 1 4 1 5
zQ=x+3y=§(1+logab)+1+logba=§+§logab+logba2§+2 §e(2;§)

Cau 2: Cho hai sé thuc a, b d&u 16n hon 1. Gié tri nhé nhat cua biéu thic § = —— + ——— bing
loggpa logwb
Al B.2. c.2. D.:
9 - 4 2 4
Loi giai
Chon B

. 1 1
Taco S = + = log,(ab) + log, Vab
logap a logmb
+5
4logg b 4

= 1+logab+i(logba+1)= log, b +
batx = log,b. Doa,b > 1nénx > 0.

KhidoS=x+—+2>2 ’x.i +2=2 (Ap dung BPT Cauchy cho hai sé duong x Vélx).
4x 4 4x 4 4 4
1

1

A n " 5 X = — x:i_
Dau" = Xayra(:){ 4x<:>{ 2
x>0 x>0

VéyminSZ%tailogabZ%(:b:\/c_l.

1
>x ==
2

Cau 3: Véi a, b, ¢ 1a céc sb thuc 16n hon 1, dit x = log,(bc),y = log,(ca),z = log.(ab). Tim gia tri
nhé nhét cta biéu thirc P = x + y + 4z.
A. 6. B. 12. C. 10. D. 16.
Loi giai
Chon C
Tacox =log, b+ log,c,y =log,c+log,a;,z=1log.a+log.b.Khidd
P=x+y+4z=log, b+ log,c+log,c+log,a+4log.a+4log.b.

P= (loga c+ loga c) * (logb ¢+ lo;b c) * (logab * loyla b)'

Via,b,c>1=log,b > 0; log,c >0; log, c >0 nén

P = (logac + logac) + (logb c+ oo C) + (logab + loylab) >22+22+21=10.
logac =2 c=a? _

VayminP =10 & {logab =le {a =p © {a: bz.
log,c =2 c = b? c=da

Cau 4: Xét cac s thuc duong a, b, x,y thoamén a > 1,b > 1 va a* = b¥ = +/ab. Gia tri nho nhat caa
biéu thic P = x + 2y thudc tip hop ndo dudi day?
A (1:2). B.(2:3). C. (3;4). D. C:3)
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Loi giai
Chon D
1

x=loga\/cﬁ=) x=>(1+log,b)

Tacéax:byzxfcﬁﬁ{ .
y=logyVab |y =2(1+log,a)

P=x+2y=%+%logab+1+logba= +%logab+2.

1
loga b
DéttZlogab>O:P:%+%+%(t>0).

—14t43 1e,.3_ 3ee-

P=c+;%322 t'2+2_\/§+2e(2’3)'
1t

Déubéngxéyrakhivachikhi{?_z et=42
t>0

Vay min P = \/§+§e§;3).
Cau 5: Cho x, y la cac s6 thuc thda logsy, (x? + y?) < 1. Khi 3x +y dat gié tri 16n nhat, thi gia tri
k==la
y
Ak=1 B.k=-. C.k=3 D.k=§.
Loi gii
Chon C
Xét truong hop 3x +y > 1.
log,,,, (x2 + yz) <lexP+y?<3x+y (D).
batP=3x+y =y =P — 3x.
Dex?+(P-3x)>-P <0=10x*-6Px+P* =P <0(2).
A=9P? —10(P? —2) = —P? + 10P
Néu 4 < 0 thi (2) vo nghiém. Dod64 >0 < 0 < P < 10.
vaypmax.Khidé(z)@x=%=3=>y=1=>k=§=3.
Cau 6: Cho céc sb thuc x; y thoa man x2 + 4xy + 12y? = 4. Gia trji 16n nhat caa biéu thiac P =
log,(x —2y)? la

A.max P = 3log, 2. B. max P = log, 12.
C.max P = 12. D. max P = 16.
Loi giai
Chon B

Pidu kién x # 2y. Tux? + 4xy + 12y? = 4suy ra:
Néuy =0thix2=4=P =2
Néu y # Ota co:P = log,(x — 2y)? © 4(x — 2y)? = 4.2F

x 2
:4.2P_ 4.(x-2y)* 4(5_1)
4  x2+4xy+ 12y [ x\? X
(ﬂ) +25.+3
2_
Patt =2 teR 2P =222 o 2P (¢2 + 2t +3) = 4¢% — 8t + 4
2y t2+2t+3

e 2P -)t2+2QP +4)t+3.2° —4 = 0Xét voi (P # 2)
Pé phuong trinh ¢d nghiém: 4’ > 0 & (2P + 4)%2 — (2P — 4)(3.2P - 4) >0

© -2(2P)2+24.2°>020<2P<12=>P<log,12
Vay max P = log, 12.

t=-2
. ) x x = —4y
Dau dang thtrc xay ra khi t—g =>{ 2_1 .
x2+4xy+12y?2 =4 3
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Cau 7: Cho x,y la cac sé thyc dwong, thoa man log, x+log, y <log, (3x+ yz). Tim gia tri nho nhat
2 2 2
P cua biéu thuc P = 4x + .

min

A' P\/‘F—)min B. P\/‘F—)min C. P\/‘F—)min D. P\/‘r—)min'
Lo gii:
Chon A
log, x+log, y <log, (3x+y2)<:> xy > 3x+ y% < x(y—3) > y2.Tir day, x,y la céc s6 thuc duong nén ta
2 2 2
suyray>3vax> —y+3+y—3
Do do, P >4(y+3+—)+y 5(y - 3) + 2% +27 = 12V5+27.
Déau bang xay ra khiy = 3 + i =6+ %.
Cau 8: Chom = log,(Vab) vé6ia>1,b>1vaP =log?b+ 16log, a. Tim m sao cho P dat gi tri
nho nhat.
Am=-. B.m = 4. C.m=1. D.m=2.
Loi gii
Chon C
Theo gia thiét ta co m = lloga(ab) = l(1 + loga b) = log, b =3m—1.

8
3m-1 3m-1

=@Bm-1)*+

SuyraP = logab+ o (:P—(Sm 1)? +

Via>1,b>1nenlogab—3m—1>0.
Ap dung bat dang thirc Cosi cho ba sé duong ta co:

> 3. \[(Sm 1)2

=1.

1)2 &P =12

©P=0CBm-1)?*+

3m—1 3m-1
Déau bang xay ra khi (3m — 1)? =
Cau 9: Xét cac sb thuc dwong a, b, x,y théa mdn a > 1, b > 1 va a®* = bY = a *b*. Biét gia tri nho

nhat cua biéu thuc P = xy + 3x + 2y ¢6 dang m + nv14 (v6i m,nla cac sé ty nhién), tinh

S=m-+n.
A. 48 B.34 C. 30. D. 38.

Loi giai

Chon D
{aZX = a*b* {2x =log,(a*b*) {2x =4+4log,b
bY = a*b* = log,(a*b*) y=4+4log,a

x=2(1+log,b)

{y =4(1+log, a)
Do d6: P = xy + 3x + 2y =8(1 + log, b)(1 + log, a) + 6(1 + log, b) + 8(1 + log, a)

=16+ 8log,a+8log,b+6+6log,b+8+8log,a
=30+ 14log, b + 16log, a

batt = log,b. Via, b >1nénlog,b >log,1 =0.

Khidépz30+14t+%230+2 /14t.%:3o+8\/ﬁ

Theo bai rata co: a®* = bY = a*b* &

-7 4 hY - 2\/_
Vay Pdat gid tri nho nhat 12 30 + 8vV14 khi 14t = 2 = ¢ = 212 hay b=a 7 .
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Ta co: {?_: 830

Cau 10: Trong cac nghiém (x;y) thoa man bat phuong trinh loga,z,,,2(x + 2y) = 1, tim gia trj 16n

nhét cia biéu thiac T = x + 2y.
7

>5S=m+n=38

A

w e

C.Z D. 1.

Loi gii
Chon B
Néu 0 < 3x? + 2y? < 1 thi tir gia thiet logs,2,,,2(x +2y) = 1tasuyrax +2y < 1.
Néu 3x2 + 2y2 > 1 thi khi d6 ta c6:
1032422 (x +2y) 21 x+2y 23x* +2y* © 3x* —x +2y* -2y <0

(o) (23 =2

y V2 T a1z’

TaviétlaiT = x + 2y = \/_(X\/— )+\/_(y\/_——)

Theo bat dang thizc Cauchy — Schwartz thi

2 2

L) a2 )< (&) + (@ (05 -5) + (2~ )

< \ﬁ.\/zzz.

3'412 6

J4 7 7 A u 7 b3 H . —_— 1.
Dodong+g = Dau xayrakhl(x,y)—(g,l).
Vay T% dat du’(_yc khi (x;y) = (%, 1).

max

Cau 11: Xét céc sb thuc x, y thoa man log,(x — 1) + log,(y — 1) = 1. Khi biéu thic P = 2x + 3y dat
gia tri nho nhat thi 3x — 2y = a + bv/3 véia,b € Q. Tinh T = ab.

A.T=0. B.T=1 g.ng. D.T=71.
Léi giai
Chon C
D.,\ k.An.{x—1>O {X>1
ieukien: (), _ 1209 1y > 1
Khi d6: log,(x — 1) +log,(y—1) =le(x-1)y-1)=2oy— 1—%1@yzxzj+1.
Suyra.P—2x+3y—2x+;+3—2(x—1)+;+5.
Céch 1: Dung bét dang thirc
Ap dung bat dang thic Cosi, ta c6: 2(x — 1) + ﬁ > 2 /2(x - 1).)(%1
> 2(x—1)+—=>4V3=> P = 4/3+5.
. :1+\/§(N)
Diu“="xiyrae 2(x—1)=—>o (x-1)2=3o |x—1 :\/§<:>[x .
Y x-1 | | x =1-+/3(L)

zy=%+1=2\/§+3.

Do d6: 3x — 2y = 3(1+\/_) 2(
Céch 2: Dung bang bién thién
Tach: P =2x+—-+3= P =2—

2v3+3

)—1+§\/§:a=1;b=§:T=ab=§.

6
(x-1)?

P’:O(:)[x: 1+v3(N)

’ x=1—-+/3()

Bang bien thién
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x 1 1+V3 +00
P - 0 +
+00 +00
P
4/3+5

2+/3+3
min

):1+§\/§:a=1;b:§=>T:ab=

Dua vao bang bién thién, ta c6: Pv/3vV3

2v/3+3
3

5
-

Do do: 3x — 2y = 3(1 +3) - 2

Cau 12: Xét cac sb thuc x, ythoa man log,(x — 1) + log,(y — 1) = 1. Khi biéu thirc P = 2x + 3ydat
gia tri nho nhét thi 3x — 2y = a + b\v/3v6ia,b € Q. Tinh T = ab?

A.T=0. B.T=1 g.ng. D.T=71.
Loi giai

Y S 1>0 x>1
bicu kién: {y—l >O®{y> 1
Khidé:logz(x—1)+log2(y—1)=1(:(x—l)(y—1)=2=>y—1=ﬁ(=y=xzj+l
Suyra: P =2x+3y =2x+——+3=2(x—1) +—-+5
Céch 1: Dung bét dang thirc
Ap dung bat dang thirc Cosi, ta co: 2(x — 1) + ﬁ >2 /Z(x - 1).9(%1

6
$2(x—1)+m24\/§$P24\/§+5

14 e —+

Diu“="xiayrao 2(x—-1)=—— o (x-1)2 =3 |x-1=V/3 & [x 1+3(N)
x=1 x =1-+/3(L)
_ 2 _ 2v3+3
Sy = 7 + 1=
Dodé:3x—2y=3(1+\/§)—2(2‘/?3): 1+§\/§:a: 1:b :E:T:ab :Z_
Céch 2: Dung bang bién thién
Taco:P=2x+—+3=>p' =2—-—°
x—1 (x—-1)2
PP=0e [x=1+\/§(N)
x=1-+3(L)

Bang bién thién
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x 1 1+V3 +00
P - 0 +
+00 +00
p
4V3+5

2+/3+3
min

)=1+3V3sa=1b= =2T=ap=23

Dua vao bang bién thién, ta c6: Pv/3v3
2v3+3

Do do: 3x — 2y = 3(1 +3) —2(*2

1

. 1 L 1 o .
Cau 13: Cho x,y, zla céac so thuc duong théa man 64x + 642y + 643z = 3.42020, Gia tri 16n nhat cua

biéu
thirc P = — L+ +1515
x+4y+3z 2x+2y+3z x+2y+6z
A. 2020. B. 20109. C. 2021. D. 2018.
Loi giai
Chon A
Ap dung hé qua cua bat dang thirc cdsi cho 4 s6 duong ta c6:
1 1 1 1 1,1 2 1
<x+2y+2y+3z)(x+5+5+§) 2160 5 <156 2y T 5)
1 1 1 1 1,2 1
Gtxr2y+3) (o iy ) 16=’x+x+zy+3z$—e(; 23 *3)
1 1 1 1 1
(x+2y+32+32)(x+5+§+32) z 16(E)x+2y+32+32 _6( 2y 32)
Tir d6 suy ra P = ——+—— —+1515<(2+ =+ ) +1515
x+4y+3z 2x+2y+3z xX+2y+6z 4 \x 2y 3z

o 1 1 1 3 1 1 1,1,
Tur gia thict ta |a| c6 3.42020 = 64x + 642y + 643z > 3./ 64x. 642y, 643z = 3. 4% 2y 3z

1 1

Suy ra4x"2y'iz < 42020 o 2 +—y+—< 2020
vayPs—(—+—+ )+1515<M+1515 2020
4 \x 2y 3z
1_1_1
J4 N , PN , . ) x 2y 3z 3 ., _ 3 . — 1
Dau bang xay ra khi va chi khi %4—% 1_2020 SX=00Y = 20002 T o200

Cau 14: Xét céc s6 thuc duong a, b, c, x,y, zthtamina >1, b > 1, ¢ > 1 vaa* = b¥Y = ¢ = abc.
Gid tri nho nhét ciaa biéu thic P = x +y + z + — thuge tap hop nao dudi day?
A. 10;13). B. 7;10). C. 3;5). D.5;7).
Loi giai
Chon D
Tir gia thiét ta co

:%(1+ log, b+log, c), y =%(1+ log, a+1log, c), z :%(“ log, b+log, a). Khi dé ta co
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2P =4+log, b+log, a+log, c+log a+log, c+log. b.

Via>1,b>1¢>1nén log,b>0, log,c>0, log.a>0, log,a>0, log_ b>0, log,c>0.
Ap dung bat dang thirc Co Si ta duoc

log, b+log, a>2,/log, b.log, a hay log, b+log,a>2.

Tuong tu log, c+log,a>2 va log, c+log b>2.

Do d6 2P > 10 hay P > 5. Dau " = " xay ra khi va chikhia = b = c.

Viy gia trinho nhat P . =5.

Cau 15: Cho hai s6 thyc duong x, ythéa man log;(x +y +2) =1+ log, (xy;l + y7—1) Gié tri nho nhat

0 2 2 ) ) N "
cta biéu thie =2 = Sy a,b € N, (a,b) = 1. Hoi a + bbang bao nhiéu.
xy b g

A. 2. B. 9. C.12. D. 13
Loi gidi
Chon D
, -1 -1 +y+2 24y2 11
Tacologz(x+y+2)=1+1lo T+ ) o log, 22 =0 et _ L2
93 y 93 y . 93— 3\ Ty x
+y+2 24y2_(x+ - Ny . Y X ” 24y2 . oa, X Y X 2 LA
d 33’ =X yxy(x ) Goi m > 0la gié tri nho nhit cua > xyy khi @6 mla s6 duong nho nhat dé hé
# 4 XY
xy . .
x2ey? ¢ nghiém.
——=m
xy
2 2
ot em [ -2=m (x +y)? = (m+2)xy
Ta Cé 2 2 (=4 xy (=14 x+y+2 m+2 __
x“+y - m x+y+2+m:m +—=m
—xy —3 Xy 3 x+y

Ter(x+y)2=m+2)xy = (m+2xy=4xy>m=>2.

Datt=x+y>0:>“3ﬂ+’;‘%y2:m<:>t2+(2—3m)t+6+3m:O(*).TaditimmzZdé(*)cé

. . 5 10 L X24y% 100 X w s :
nghiém duong 4 =9m* -24m—-20=>0m = Dodovz?, dau “=" xay ra khi
x+y=4 o = (1- - _
{xy=3 = (x;¥y) =(1;3).Vaya+ b = 13.
Cau 16: Cho cac s thuc duong xva ythéa man 4 +9.3%°~2Y = (4+ 9"2‘23’). 72y=x*+2_Tim gia tri nho

nhét cua bidu thie p = 22218
X
AP=09. B.p =% C.P=1+9V2 D.p=2"2

Loi giai

Chon A

Tur gia thiét ta ditt = x2 — 2y, t € R.

Phuong trinh 4 + 9.3%° =2 = (4 + 9%~2¥) 72V=**+2r thanh
t

4+9.3'=(4+9). % & 4(7 - 49) + 9 [9. (%) - 49] =0.

Nhan thiy t = 214 nghiém phuong trinh.
Ta chitng minh t = 21a nghiém duy nhat cia phuong trinh.

t r
] Xétt >2:7" > 49va 9. (g) > 49nén Ve trai phuong trinh ludn duong, nén phuong trinh vo nghiém.

t r
[ Xétt < 2:7 <49va 9. (g) < 49nén Ve trai phuong trinh ludén am, nén phuong trinh vé nghiém.
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X+2y+18 _ x2+x+16
X

2_
Viyt=x?-2y=2ey=""thayvao P =

:x+§+122/x.g+1:9 o 16
X X .Déubéngdatdu’qckhixzzzx=4.

Cau 17: Xét cac sb thuc duong a, b, x,y théa man a > 1, b > 1va a®* = b3 = q ®b®. Biét gié tri nho
nhét cua biéu thuc P = 3xy + 2x + ycd dang m + nv/30 (v6i m, nla céc s tu nhién), tinh § =
m+n

A. 34 B. 36. C.52. D. 48
Loi gidi

Chon C

a2* = qbp° 2x = log,(a®b®) 2x=6+61log, b

b3Y = abp® {By = log,(a®h®) {331 =6+6log,a

x =31+ log,b)
{y =2(1+log,a)
Do d6: P = 3xy +2x +y = 18(1 + log, b)(1 + log, a) + 6(1 + log, b) + 2(1 + log, a)
=18+ 18log,a+ 18log, b+ 18+ 6+ 6log, b +2 + 2log, a
=44+ 241log, b+ 20log, a
batt =log,b. Via, b > 1nénlog, b > log,1 = 0.

Khidép=44+24t+§z44+2 /24t.%=44+8\/:%.

Theo bai rata co: a®* = b3 = ah® & {

, V30
Viy Pdat gid tri nho nhét la 44 + 8v30khi 24t =22 = t = hay b= a'e ,
Ta co: {m_:44z5'=m+n=52
n=28

Cau 18: Cho hai s6 thuc x; y; z thoa man hé thic e**2Y+2 + ¢2%¥~¥=2 < 3x + y + z. Gié tri nho nhat cua
biéu thiac T = x2 + y? + 222 — 22x bang?
A. —19. B.12. C. -15. D. 8.
Léi giai

Chon A
Chiing ta nam bat dugc dang thi s& c6 cach giai nhu sau:

R e Rt e
Thé vao biéu thuc T, ta duoc:

T =x?+2x —2)?>+2(-5x +4)? —22x = 55x2 — 110x + 36 = 55(x — 1)2 — 19> —19

Vay gié tri nho nhat cua T 1a: T,y = —19.

Cau 19: Cho hai sé thuc dwong a, b 16n hon 1 va biét phuong trinh a**. b**2 = 1 ¢ nghiém thyc. Biét

. . . 4
gié tri nho nhat cua biéu thuc P =log, (ab)+ I
0g

a

, m. - . X - A . m g
c6 dang —Vvéim,n la so tu nhién va - la

phan sé ti gian. Khi 6 m + 2n bang
A. 34, B. 21. C.23. D. 10.
Loi gidi
Chon C
Phuong trinh twong dwong véi x* +(x+2)log, b =0 < x*+xlog, b+ 2log,b=0.

Diéu kién dé phuong trinh c6 nghiém la: A=(log, b)2 —8log,b>0 < log,b>8( ) log ,b>0.
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b+1=f(t)=t+%+12§7}rg1)f(t)=f(8)=?=%.

Khi dé P:Iogab+| 4
0

Vay m + 2n = 23.
Cau 20: Cho cac sb thuc a, b théa man diéu kién 0 < b < a < 1. Tim gia tri nho nhat cua biéu thuc P =

log, 4(3z_1) +8logs a — 1.
A. 6. B. 8. C. 3V2. D.7
Loi giai

Chon D

. 2 _ 1 _ 1
Taco: logg = og?l% "~ (loga b-1)%"
(3b—2)> 20= 9b2 —12h+4 2 0= 2222 < b2 = 10g, **>= > log, b? = 210g, b.

;. 8 _ )48
Do d6: P = 2log, b + oo b1 1=>P = (log,b—1)+ (log, b — 1) + oo 1.

Ma0<b<a<l=log,b>log,a=1=log,b—1>0.
8

Ap dung BDT Co-si ta co: (logab - 1) + (logab - 1) + m >6=>P>17.
, {31)—2:0 {b:E a:3§
Dau" ="xayra 1= 8 o 3 o :
log,b—1= Goge b-1)2

log, b =3 p=2
3

Vay minP = 7.
Cau 21: Cho sb thuc a, b > 1 thoa man diéu Kién log,915 @ + 10gs019 b = 20202. Tim gié tri I6n nhat
cua biéu thuc P = \/logzmg a+ \/logzmg b?

A. 2020,fl0g,,, 2018 + log,,;, 2019 . B. ﬁ(logmg 2018 + 109 55,5 2019).

c 2020
109,06 2018+ 109,15 2019

D. 2020,/l0g,,,, 2018 + 2020,/10g,,,,; 2019 .

Loi giai
Chon A
Ta co: P =,/100,;6 8 + /100,015 0 = /1095, 2018./100 50,5 & + /100 56,5 2019.,/10g 50 b .
Ap dung bat dang thiic Bunhiacopsky, ta co:

2
P? = (\/ 09,5515 2018.4/100 5 @ + /100 50,5 201910 1, b)
< (109 5015 2018 + 109 50,5 2019) (109 9,5 @ + 107 5055 b) = (107 5,5 2018 + 09 5 2019) 20207
= P < 2020,/10g,,;, 2018 + 109, 2019 .
Y |092018 a — V I092019 b
Ding thirc xay ra khi va chi khi § /100,05 2018 /109, 2019
109,955 @+ 100, b = 2020°

- (109 5015 2019) 109 5,5 @ = (109, 2018) 107, b

109,05 @+ 109, b = 2020°

__ 20207 2020%¢? ;-
& &log j018a = m{logzow b= 1+CZC (Voic =log 30152019)

Vay ton tai a, b > 1 dé dang thtic xay ra nén max P = 2020,/10g ,,,, 2018 +10g,,, 2019 .
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Cau 22: Cho a > 0,b > 0 thoa man log,, .., (162 +b” +1)+l0g,,,., (4a+5b+1)=2. Gia trj cia a +
2bbang

N

7

A. B. 6. C. ? D. 9.

Léi giai

» |

Chon A
Taco: 16a? + b2 + 1 > 2V/16a2b% + 1 = 8ab + 1 do do:
109, .50, (16a2 +b® +1) +109,,,,, (42 +5b+1)

> 1001, 50,1 (88D +1) +l0gy,,,, (42 +5b+1)

1
=lo 8ab+1
g4a+5b+1( ’ )+ Iog4a+5b+1(8ab+1)
1
>2 |l 8ab+1). =2

Dau " = " xay ra khi va chi khi:

16a? = b2 4a=bh
{8ab+1:4a+5b+1=’{2b2+1:6b+1=’

Whlw

a
27 b
Vﬁy a+2b= T

Cau 23: Cho x,y,z>0; a,b,c > 1 va a* = bY = c¢? = VJabc. Gié trj 16n nhat cua biéu thac P = 1x—6 +

16 A . \ o an
5~ z2 thudc khoang nao dudi day?

A. (10: 15). B. ‘7“12—3) C. —10:10). D. [15;20].
Loi giai
Chon D
Taco: a* = bY = cZ =abc
=X logabc a=y logabc b=z logabc c= %
1
o =2logapca
1 —_
= < ;— 2logapc b
1
e 21logapc €

Do dé: i + % +§ = 2(logapc a +l0gapc b + logapc €) = 210gapc a be = 2

1 1 1
Suyra:=+-=2-—-
x y

Z

Tacc’):P:E+E—z2:16(2—1)—z2:32—g—z2 (z > 0).
x y z z

—.z2=12.

- , 16 8 8 3
Mackhac,;+z2 :;+;+z2 >3

N |
N | ©

Dau “=" xay ra © z = 2.
Vay gi4 tri I6n nhat caa biéu thic P 1232 — 12 = 20 tai z = 2.
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DANG 2: AP DUNG PHAP HAM SO, HAM PAC TRUNG.

AP DUNG HAM SO

Cau 24: Cho a, b 1a céc s6 thuc duong théa madn b > 1 va va < b < a. Gié trj nho nhit cua biéu thic

P =logaa+2log s (g) bang
b
A. 6. B.7. C.5. D. 4.

Loi giai

Chon C

Pitt = log,b,Vib>1vava<b<anén-<t<1.

§p — ) I
TacoP—log%a+210g\/5(b)— - +-—4=f(0).

1—

Xét ham sé f(t) = %_t + % — 4 trén ntra khoang %; 1), ta co

f’(t)=(1_1t)2—%2%;]”(0:0@15:2&%;1) hoget =2€2:1)
Bang bién thién:
e 3 1
2 3
f'(z) - 0 +
6 — T +x
flz) \\H ; f_,,.f‘"/

Dua vao bang bién thién, ta c6 minf(t) = 5 khi ¢t = =

21) g

Vay min P = 5 khi logab=§=}b= VaZ,

Cau 25: Cho x, y la cac s6 thuc dwong thoa man xy < 4y — 1. Gia tri nhé nhat cua P = sExty)

mE2 |aa+Inb. Giatri ciaticha. b 1a

A. 45. B. 81. C. 115. D. 108.
Léi gii
Chon B
Tur gia thiét, taco xy < 4y — 1 néniss—yiz.
Datt =% taco0<t <4 (vViz—=L <4, vy>0)
y y 2

TacoP = 12+§+ln(t+2); P'(t) = —t%+t+i2< 0,véimoi0 <t <4,

Do d6 P(4) i ==+ In6. Suyraa =2, b =6 néna.b = 81.

Cau 26: Cho cac s thuc a, b, ¢ khéac 0 thoa man 3¢ = 52 = 157¢, Hoi gié tri nho nhét caa biéu thic
P=a?+b?>+c>—4(a+b+c)la?

A. -3 —logs 3. B. —4. C.—-2-+3. D. -2 —log; 5.
Loi giai
Chon B
bitt =3¢ =5=15"°¢;¢t> 0.
a=logst 1 1 1 b
a
Suyraib =logst = —c= logi15 ~ logiatlogis ~ T — ab + bc + ca = 0.
—c = logyst a'b

TacOoP=a?+b*+c?—4(a+b+c)=(a+b+c)>—2(ab+bc+ca)—4(a+b+c).
=>P=(a+b+c)>—4a+b+c)=[(a+b+c)-2]>-4=—-4.
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a+b+c=2
ab + bc + ca = 0,

CAu 27: Xeét cac s6 thuc a, b sao cho b > 1,va < b < a. Biéu thuc P = logaa + 2log ; (%) dat gia tri
, b
nho nhat khi
A. a? = b3, B.a = b2. C.a%? =b. D. a3 = b2,
Léi gii

:P{

Chon A
Dob>1maa>bsuyraa > 1.

Tacéva<b <a o log,vVa < log,b < log,a & % < log,b < 1.

- B a _ 1 toga(3)
Theo baira P = log%a +2log. (b) e P= logaatogab | < l0gavb

1 + 1—logab.
1-loga b logg b

Pitt = Iogabsuyrateé;l)tadu’ocP=%_t+4%véit€%;1).

=g atho P =062 = 41~ 1)

© 3t2 -8t +4 =0 t == (thoa man) hogc t = 2(loai)
1 2
Ll 3 1
P = 0 +

P6\5/

Dua vao bang bién thién gia tri nho nhat P = 5 khi t = g o log, b = g & a? = b3.

S P =

Cho x, y la cac so thuc théa man 1 < x < ,/y. Tim gia tri nho nhat cua biéu thic P = (log, y — 1)* +

2
8 (logﬂ%> :
A. 18.
B.9.
C. 27.
D. 30

Loi giai

Chon C

p vy 1 v\ _ 1 logey—-1 _ logxy—1 _ 2logyVy—1
Tacologvy&—z log s 2L 1 logyy-2  2logg\y-2'
7 7 2 0gxY— dxy dx VY

2
SuyraP = (ZIogxﬁ—1)2+8(%) .

D{lttZZlogx\/—, d01<x<\/§<= log,1<log, x < logx\/}zt>2.
, _a\2
Taco ham sé £(£) = (t — 1)? + 8. (i_—;) Véi t > 2.
, _ 2(t-1)(t—4)(t2-2t+4), L . t=1
fr(e) = B fy =0 | 2.
Lap bang bien thién trén (2; +o0) ta duoc
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t 2 4 oo
£(t) - 0 +

) m\ /m
27

2
Viy gia tri nho nhét cua biéu thac P = (log, y — 1)? + 8<logﬁ%> la 27 dat dugc khi t =4 <

2logyJy=4e Jy=x>oy=x*

Cau 28: Cho a, b la hai sé thuc duong théa man b2 = 3ab +4a? vaa € [4' 232] Goi M, m lan luot 1a
gia tri 16n nhat va gié tri nho nhat cua biéu thac P = lOgb4a +2 log2 Tinh tong T = M +

m.
AT =287 B. T =3¢ c.T=%7 D.T=21
62 - 124 124 2

Loi giai
Chon B
Tacob?=3ab+4a2 = b?>—a>=3a(b+a) = (a+b)(b—4a) =0 = [b 4a

Vi a,b duong nén b = 4a, ta thay vao P ta duoc

log,4a 3 log,a+2 3log,a
P = 4ag+— = + — = +
log% a 4log2a logzg 4log2a log,a—1 7
2
bit log, a = x via € [4; 232] nén x € [2;32]
Xét ham sé P(x) = & + 3
- .3 1(1)
)24 =+ )24 =
(x) G —1)2 7> (x) = O(:)[
Ta c6 bang bién thién
z |2 3 32
E 778
P(z) 2\ /31
19
A
ViyM="m=2T=M+m=2"
32 124

Cau 29: Cho m = log, (@)vél a>1b>1va P =logib+16log a. Tim msao cho P dat gia tri
nho nht.
Am=- B.m =4. C.m=1 D.m=2.
Loi gii

Chon C

£, _ 3
Tacé: m = log, (\/25) 5Iog (ab) = 3(1+Iog b).
= 3m =1+log, b = log,b =3m —1.

Doa>1b > 1nén log b > Ioga1=0=>m>§.
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. i 2 i 2 16 . 2 16 , - 1

Taco: P =log;b +16log a = log_ b +@— (3m —1) + P ,Véim € (3,+oo).
P _ _ 48
P'=6(Bm-1) T
PP=0e6@Bm-1)-"-=0e0Bmn-1)=8e3m-1=2em=1
Bang bién thién
1
P’ — 0 +

| Ty _—

Vay minP =12 < m =1.

1
Cau 30: Tinh gia tri cta biéu thic P = x? +y%2 —xy+ 1 biét rang 4¥ el = log,[14 — (y —
, . N 13
2)/y + 1] Voix #0va—-1<y =
AP=1 B.P =4 C.P=2 D.P=3.
Lo gii
Chon C
1

Ta 6 biéu thirc vé tréi: 4% 21 > 421 = 4,(1)
Xét biéu thic f(x) = 14 — (y + 1),/y + T +3/y +1vsi 1<y <.

bat t=,/y+1zt€[0;\gl suy ra f(x)=14—(y+1)/y+1+3/y+1=g(t)=—-t3+3t+

14

Khao sat ham s g(t) = —t3 + 3t + 14trén doan

0; E] ta duoc két qua: g(t) < 16.
= log, f (x) < log, 16 =4(2)

2 —
Tfr(l)vé(Z)tacé:{f/y_—i: 1:x2 =1y=0=P=1+1=2
Cau 31: Cho x,y la sb thuc duong thoa man logs x + logs(7y) = logs(x? + 7y). Gia tri nho nhat caa
P = 4x + 7yc6 dang avb + c, trong d6 a, b, ¢ 14 s6 tu nhién va a > 1. Xac dinh: a + b + ¢
A.a+b+c=13 B.a+b+c=12. C.a+b+c=11. D.a+b+c=10
Loi gidi
Chon A
Tu logs x + logs(7y) = logs(x? + Ty) © Txy = x? + 7y.
Nhan xét: NeuO <x < 1thi 7y > 7xy = x>+ 7y © 0 > x2 (vO ly)

Xétx>1thi7xy2x2+7y(=7y(x_1)sz(:?nyxTzl.
Viy P =4x+7y > dx+ 2.

2
Xét: f(x) = 4x + xle trén (1; +0).
2x(x-1)-x?> _ 5x%2-10x+4

Co f (x) = 4 + (X—l)z - (x_l)Z
x = 22" (10ai)
Xétf'(x)=0=5x?-10x+4=0& .
__5+45
X == (nhan)
A . _ 5+vV5) _
Vay min f(x) = f (%) = 25 +6.
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Cau 32: Cho x, yla céac sé thuc duong thoa man Inx + Iny > In(x? + y). Tim gié tri nho nhat cia P =
x+y.
A.P =6. B.P=2+3V2. C.P=3+2V2. D.P =+17 ++/3.
Léi gii
Chon C
Tacolnx+Iny=ln(x?+y)eohxy=nh(x*+y)eoxy>x’+yeykx—-1)=>x2>0
Méx>0,y>0nénx>1véy2xx—_21. Suyrax+y2xx—_21+x.
, 2
Xéthamsd f(x) = +x=2x+1+— x> 1.
x—1 x—1
Taco: f'(x) =2—
Bang bién thién

1
(x-1)2

_ _ 1 1\ _
—O<=>x—1+E(D0x>1)=f(1+ﬁ)—3+2\/§.

X 1 1+% o
f'(x) - 0 +
1) \ / “
3+242

Vay minP = 3+ 2+/2.
Cha y: Tac6 tim minh cua f (x)nhu sau:

_ 1 _ 1 1 .
fl)=2x+1+—=2(x-1)+_+322 /2(x—1)xj+3_2\/§+3.

Déng thuc xay ra khi vachi khi2(x = 1) = - = V2 & x =1+
. o 1
Cau 33: Tinh gia tri cta biéu thuc P = x? +y2 —xy+ 1 biét rang 4¥ el = log,[14 — (y —
.. R 13
2y +1]vsix#0va-1<y<—
A P =4 B.P =2 C.P=1 D.P=3.
Loi giai

Chon B

1
Xét 4%t = log,[14 — (y — 2)/y + 1].
1 2 1 , .
Taco4* "2 > 4N¥ %21 = 4, d4u bing xay ra khi va chi khi x = +1,

Mitkhdc 14 — (y — 2)/y +1=14+3/y +1— (Jy +1) .
Datt =y +1taco0< < Xétham s f(t) = ¢t + 3¢ + 14. Ta tim GTLN - GTNN cuia ham
£ oA .30 . _ ¢ (V30 56—9v30 _ _
SO trén doan [O, - ]du’(_yc m&(}f(t) = f( - ) — fg?\?j%c]f(t) = f(1) = 16.
! 2

2

Suy ralog,[14 — (y — 2),/y + 1] < log,16 = 4,.
o (x=#1 x==1
Tuvasuyrataco{t :\/-yTl: 1 @{y -0
Cau 34: Xét cac s6 thuc x, ythoa man x > 0va x* + e*” — 3 = x.e¥(1 — 2x.e¥). Gia tri 16n nhit caa
biéu thic P = In x + ythudc tap hop nao dudi day?
A. (1;2). B. 2;4). C.—3;0). D. 0;3).

. Thay vao P = 2.
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Loi gidi
Chon D
Xét phuong trinh x* + e* — 3 = x.e¥(1 — 2x.eY)
bitt = eY(t > 0)taco: x* + t* — 3 = xt(1 — 2xt) © 3 + xt = (x? + t2)? > 4(xt)?
o-i<xt<l
Laidox,t >0=>0<xt<1=0<xe’<l1loIlnx+y<0nénP <0.
L3 x=t x=1
Dau bang xay ra khi vachikhijxt =1 e x=t= 1hay{ ~0
x,t >0 Y
Vay PO; 3)max-
Cau 35: Goi S la tap cac cap so thuc (x, y) sao cho x € [—1;1] va In(x — y)* — 2017x = In(x — y)¥ —
2017y + 2018 Bijét rang gia tri 16n nhat cua biéu thuc P = e2°18%(y + 1) — 2018x2 Véi
(x,y) € S dat duoc tai (x,; y,). Ménh dé nao sau day dung ?
A. x, € (-1;0). B. x, = —1. C.xo = 1. D. x, € 0;1).
Loi gidi
Chon A
Piéukiegnx —y >0
Taco In(x —y)* — 2017x = In(x — y)¥ — 2017y + ¢2018
e (x—y)in(x—y)—2017(x —y) = e?°1® o In(x — y) — 2017 —

6201

8— *
—=0(9
2018

Xét ham f(t) = Int — 2017 — ¥ o f/(t) = +°
Do d6 f(t) dong bién trén khoang (0; +0),
suyra(x) © f(x—y) =0=f(e?*®) @ x —y = 218 @ y = x — ¢2018
Khi do P = e2018¥(1 + x — ¢2018) — 2018x2 = g(x)

g'(x) =208 (2019 + 2018x — 2018¢2°18) — 4036x

9" (x) = €2018%(2018.2020 + 20182x — 20182¢2018) — 4036

< ¢2018%(2018.2020 + 20182 — 20182%¢2°18) — 4036 < 0 voi Vx € [-1;1]

Nén g'(x) nghich bién trén doan [—1; 1],

ma g'(—1) = e~2°18 + 2018 > 0, g'(0) = 2019 — 2018e2°18 < 0 nén ton tai x, € (—1;0) sao cho
g(x,) = 0vakhido [rygﬁg(x) = g(xo)

5 > 0v6ivt >0

Vay P 16n nhit tai x, € (—1;0).
Cau 36: Cho x, ythoa man log,(x + y) + log,(x — y) = 1. Tim gié tri nho nhat cua biéu thiac P = 2x —

y.
10V3
A. P\V3,,;,. B.P== C. Ppin. D. Prin-
Loi gii
Chon A
x+y>0 0
Theo gia thiét: log,(x +y) + log,(x —y) > 1 & {x -y >0 :{x>
“ RN SRR SR
Taco:P=2x—y=>2,/y?+4—y.
Xét ham s6: f(y) = 2,/y%2 + 4 — yc6
, 2y 2y —\y*+4
f(y):——]_:—

N Vv

PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 17
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

') =0e2y—y2+4=0o y=0 L _28
f'y)= Y=Y = yzzg y=—=
BBT:
2V3
Y —C 3 +00
; _ 0
() +
H-C D0
2v3 _2V3
\ £ , NY = y_T
TuBBTsuyraP =2x —y = f(y) = 2V3, ddu " = "xay ra khi 3 & -
x =,y?+4 x—%
y=22
Vay PvV3,,;,khi x_&.

3

Cau 37: Cho hai s6 thuc x, y thoamin 0 < x < %, 0<y< %Vé log(11 —2x —y) =2y + 4x — 1. Xét
biéu thac P = 16yx* — 2x(3y +2) —y +5. Goi m, M lan luot 14 gia tri nho nhat va gia tri
I6n nhat cua P. Khi d6 gid tri cua T = (4m + M) bang bao nhiéu?

A. 16. B. 18. C.17. D. 19.
Loi giai
Chon A
Taco

log(ll—2x—y) =2y +4x—1o2Qx+y)—log(1l1-(2x+y))-1=0
bitt = 2x +y, 0 < t < 11. Phuong trinh tré thanh: 2t — log(11 —t) — 1 = 0. (1)
Xét ham s6 f(t) = 2t — log(11 — t) — 1 trén khoang (0; 11).
Céy' =2+——>0,Vt € (0;11). Do d6 ham s f(¢) luon déng bién.
D& thay (1) c6 nghiém t = 1. Do d6 t = 1 la nghiém duy nhat cua (1).
Suyra2x=1-—y.Khido P = 1Gy%—(l—y)(3y+2)—y+5=4y3—5y2+2y+3.
Xét ham s6 g(y) = 4y® —5y2 + 2y + 3 trén [O; %], co
g'(y) =12y - 10y +2>0,Vy € [O;%].
Do d6, ming(y) = g(0) = 3, maxg(y) = g(1) = 4.
03] 03]
Suyram =3, m =4.
Viy T = 43 +4 = 16,
Cau 38: Xét cac s6 thuc dwong x, y théa méan log 1x+log:y < logi(x + y?). Tim gia tri nho nhat
2 2

2

P, Cua biéu thac P = x + 3y.
AP B. Ppin. c.p®2 D. Py

2 min 4 min
Loi giai
Chon B
* Vi x,y > 0, ta co:
log , x+log, y <log, (x+Y*)<>log 1 (x.y)<log, (X+Y*) <> xy > x+y?
2 2 2 2 2

ey’<xy—-xoy’<x(y—1).Suyray—1>0.

PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 18
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

2
Tey?<x(y-1) = x2#,véiy>1.
2
Khid"’:P:x"'3y2ﬁ+3y=4y+l+y—il,véiy>1.

o Xétham sé: h(y) = 4y + 1 + y—il trén khoang (1; +o0).

Y — 4 __ 1 _ 4y’-8y+3,
Taco:h'(y) =4 o= oo
3
Yy=5
hF@y)=0e4y?2-8y+3=0s 1
y=3 g (1, +oo)
Bang bién thién:
3
y 1 2 oo
h'(y) — 0 +
+00 +00

h(y) \ /
9

Dua vao bang bién thién ta co: (min)h(y) =9khiy = 2
. > . —
Suyra: P > (mrlg)h(y) 9.
3 ) _
Viﬁypmin khl_’y = Evéx = %2_—1 = >
Cau 39: Cho céc sb thuc X,y,a, b thoa man diéu kién x > 1,y>1a>0b>0,x+y=xy. Biét réng
biu thuc P = % dat gia tri nho nhat m khi @ = b9, Khing dinh nao sau dy dang ?
Am+i=2L Bm+i=-"2 C.m+i=22 D.m+l=y.
= a y-1 a x-1 a v a
Loi gidi
Chon A
i a*t  py 1t ' _x=1 . DbY7' _ X = py =
TacoP =——+ - = f(a),suyra f'(a) = —a a2 =0oad*=bexlna=ylnbe
Yy
lnaZ%lnb(:)a:bE(:a:by‘l
f(B>™1) =1, lim f(a) = +oo, lim f(a) = +oo
a-0"% a-+o
Taco BBT
a |0 pt +0
f'(a) - 0 +
+0 +0

7(a) \1 /

Tu BBT= min P = 1, dat duoc khia = p¥1,
r 1 y
D = = — + - ==
odom=1q y 1=>m s
Cau 40: Véi hai so thuc a, b bat ky, ta ki higu : f,.5)(x) =[x —a| + |x — b| + |x — 2| + [x — 3. Biét

rang ludn ton tai duy nhat sé thuc x, dé MIN a0y (%) = fiay (%0) Vi Moi s6 thuc a, b thoa
X

man a? = b*va0 < a < b. Sb x, bang
A.2e -1 B. 25. C.e. D. 2e.
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Loi giai
Chon C

Trudc tién ta xét a, b théaman a? = b2 va0 < a < b.

, I Inb
Taco:a’ =b* @ blna=alnb @%2%.

Xét ham s6 g(x) = I”Tx trén (0; +0).

1-lnx,

Taco: g'(x) = gx)=0e x=e.

x2

Bang bién thién

.'L‘ ] e +00

— ' 0

DoO<a<bvag(a)=g()néntac60<a<e<bh.
Khi d6 fg.p)(x) = [x —al + |x — b| + [x — 2] + |x — 3]
=(x—al+1b—x])+(lx—2|+[3—x])
>|lx—a+b—x|+|x—2+3—-x|=b—-a+1
Mit khacdoa <e <bva2 < e < 3 néntaco:
fap)(€) =le—al+le—bl+]|e-2[+]e-3|=e—-a+b—-—e+e—-2+3—-e=b—a+1
Vay x, = e.

Cau 41: Cho x, y la cac sb thuc duong thoa man xy < 4y — 1. Gia tri nho nhit cua P = 8@x+y) 4

=2 |a a + Inb. Gia tri cuatich a. b 12

A. 45. B. 81. C. 108. D. 115.
Loi gidi
Chon B
Taco: xy < 4y — >xy+1>2/ > 2 /xynén: |Z< <y,
acoxy<dy—-1leod4y>xy+1=>2/xy=4y>2,/xynén \/;_2<:>y_4
Xétp=ED 4 22 = 12462+ n (2 +2).
y X y

Datt:§,0<ts4.
Suyra:P:f(t):12+?+ln(t+2).

Y _ 6 1 _ t?-et-12 _ (t-3)%-21
Tacé: f'(¢) = AT 2 (t+2)  t2.(t+2)
V6i0<t<4thi-3<t—-3<1=>0<(t—-3)2<9nén(t—3)>—-21<0,Vt€O0;4
Do do: f'(t) <O.

Ham sé £ (t) nghich bién trén (0; 4].

Suyra: f(t) = f(4),vt €0;4. Hay P = f(4) = 12+§+ln6<:> P 222—7+ln6.

. 27 . . Lo ] X = 4 x =2
Vay P = In6,,;,. Dau bang xay ra khi va chi khi {¥ o491
2 xy=1 Y =3

Khidé:a=22—7;b=6nénab=8l.

Cau 42: Xét cac sb thuc duong x, y théa man In (%) = 3x +y — 1. Tim gi4 tri nho nhat P,,;, cua

p=14+L
T x Vxy
A. Ppin. B. Ppin- C. Prin. D. Poin.
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Lo giai
Chon A
Picu kign 0 < x <-.
Tt gia thiét ln( y) Ix+y—-lemh(l-2x)+@A-2x)=n(x+y)+(x+y) (1)

Xétham s6 f(t) = Int + t trén (0; +o0) ¢6 £ (t) :;+ 1> 0, vVt > 0do d6 ham f(t) don diéu.
Viy(l)e l-2x=x+yo3x+y=1(2)

CoP_—+—>—+i=l+ z
Xy x x+y X 1-2x

Datg(x)—;+— tacod g’ (x)——;+(1 7

suyrag (x)—0(=>x—l
Do d6 ming(x) = 8. Vay Ppy.
0

2 1 2 4 1
—_ - + —_— =+ T =
\/xy X x+y x 1-2x x+5—x 8

B4 sung: ¢o thé danh gia P =

><|>—~

Cau 43: Xét cac so thuc x, ythoa man x*+y*>1va log ,z,,2(2x +3y) = 1. Gia trj I6n nhét
P__ cta biéu thic P = 2x +y bang
A. Pmax:M. B. Pmax=7+*/@. C.P, _1+10y2 PmaX=7_*/1_0.
2 2 3 2
Léi gidi
Chon B
Taco: log 24,2 (Qx+3y)21e2x+3y2x*+y* ©x*-2x+y* -3y <0.

4, =1-(y*-3y)=-y*+3y+1.
Pé ton tai x, ythi 4, >O(=y€[3\/_3+\/_

Khidox =1+,/—y2+3y+1.
Taco: P =2x+y<2(1+./—y2+3y+1)+y=f(y).

' _ —-2y+3
fO=0e,/-y2+3y+1=2y-3 o —y>+3y+1=4y2 - 12y +9,1 = 16,
15465

- L 10 -
Bang bien thién.

Yy =

3-J13 15+ 465 3+413

Y 2 10 2
S(v) + 0 -
7+\/E

f(v) /' 2 \

DodoP—x+2y<7+;/_
_ 15+V65
Vay Pyoy = Z2/5khi 10 s (thoa mén diéu kign X +y? >1)
x:1+\/_y2+3y+1:5+565

Cau 44: Cho hai sb thuc a, b théa man log, a + logs b = 1. Gia tri 16n nhat caa biéu thac P =
\/log3 a+ \/logz b bang
A. \/log23+\/log32. B. \/log23+log32.

1 2
C. > (log, 3 +logs 2). D. Jlog; 3+logz 2
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Loi giai
Chon B
Bién doi yéu cau cua bai toan ta dugc:

_ __ |logza logs log, a 1-log, a
P= \/log3 a+ \/logz b= \[logz 3 * \[log3 \[logz 3 +\[ log32 ’
_ — _ J$og, 3
Xét ham sé f(t) = +/log, 3. V1—t=f'(¢t) = ZWW -
Tacof(t)=0<:>\/ - —log23\/_<=>1—t—t.log23<=>t= !

1+log? 3’
> @)= f(

) = \/log23+ log;2 = minP = \/log23+log3 2.

1
1+log? 3

Cau 45: Cho x, y la cac s6 duong thoa man log, % +1+x2—10xy +9y? < 0. Goi M, m lan
lwot 14 gié tri 16n nhét, gié tri nho nhat cua P = %ﬁjyz Tinh T = 10M — m.
A.T =60. B.T =94. C.T =104. D.T = 50.
Loi gidi
Chon B
x% + 5y?
log, +1+x2—-10xy+9y2<0

x? + 10xy + y?
& log,(x? +5y%) — log,(x? + 10xy + y?) + log, 2 + 2(x? + 5y?)
—(x?+10xy+y%) <0
& log,(2x? + 10y2) + 2(x? + 5y?) < log,(x? + 10xy + y?) + (x?2 + 10xy + y?)

& 2x% + 10y? < x% + 10xy + y? vi)

2
(:xz—ley+9yZSO(=(§) —10(§)+9so@13539

y
X% x
_x2+xy+9y2_(§) +§+9
o oay+yr o X4
y

Batt:f didukien:1 <t <9

f()_t+t+9 f()— 24+2t-8 f(t)—0=>[t

t+1 (t+1)2 '’

f(l)zy,f(2)=5;f(9)—5

NenM =2, m =5 VayT = 10M —m = 94

AP DUNG HAM PAC TRUNG

Cau 46: Cho hai sé thuc duong x, y thay ddi théa man ding thic (xy — 1).22Y~1 = (x2 + y).2%°+Y,
Tim gia tri nho nhat y,,,;,, cua y.

A. Ymin- E Ymin- C. Ymin- D. y\/§
Loi giai

min’

Chon B

Taco (xy — 1)22%-1 = (x2 + y)2¥°+Y o (2xy — 1 — 1)22%-1 = (x2 + y)2¥*+¥+1(1)
Xétham f(t) = (t —1).2t v6it > 1.

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

Tr (1) © 2xy — 1 = x? +y+1(:>y—x+i
2x2—2x—4 =2
= = 2 _ —4 = X
y (2x — 1)2 0O 2x —2x—4 O(:)[x:_

Loai x = —1 vi diéu kién cua t nén £(2) = 2.
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Cau 47: Cho céc sb thuc x, ythéaman 0 < x,y < 1va log, ( ey ) +(x+1)@y+1)-2=0
Tim gia tri nho nhat cia Pvéi P = 2x + y.
A. 2. B. 1. C.. D. 0.
Loi giai
Chon B
log, ( oy ) +(x+1)(y+1)-2=0<logs(x+y)+(x+y)=logs(1—xy)+(1-xy) (1).

XethamSof(t)—log3t+tV0It>O,taC0f(t)—m+1>OVt>O

:f(t)luéndéngbiénvéin>O:>(1)<:>x+y=1—xy<:>y:1_X:—1+ 2 (2).
X+1 X+1

Thé (2)vao Pta duoc P = 2x + i—jwi 0<x<1

' = 2 pi_ x=0¢[0;1] _ . _

P'=2 D PP=0& x=—2¢[0:1] P(0) =1;P(1) =2

Vay gi4 tri nho nhat cua Pla 1 dat dugc khix = 0;y = 1.

Cau 48: Cho a, b 1a hai s6 thyc duong thoa man logs (4a+il;+5) a + 3b — 4. Tim gia tri nho nhét caa

biéu thic T = a? + b?
Al B.2. c.2 D. 1.
2 2 2

Loi giai

Chon B

4a+2b+5
ogs(T)=a+3b—4<:>logs(4a+2b+5)—10955(a+b)
=5(a+b)— (4a+2b+5)
& logs(4a+2b+5) + (4a+2b+5) =logs5(a+ b) +5(a + b)(*)

Ham s f(t) = logs t + t(t > 0) ¢0 f'(t) = ——+1>0

£ (t) dong bién nén (*)< f(4a +2b +5) = f(5(a+ b)) © 4a+2b +5=5(a+b).
4a+2b+5=5(a+bh)=a=5-3b
2
T=a?+b>=T=(5-3b)>+b> =100 —30b+25=10(b—3) +322
Vay GTNNT =2
Cau 49: Ch0’2 sb thu:c duong x,y thoa mén log;[(x + 1)(y + 1)]Y*1 =9 — (x — 1)(y + 1). Gia tri nho
nhat caa biéu thac P = x + 2y la
11 27
AP . B.PS . C. PV3,in- D. PV2,,;,.
Loi giai
Chon D
Tacologs[(x+ D(y+ P =9-(x-1)(y+1)
& (y+ Dllogs(x +1) +logz(y + D]+ (x - 1)(y+1) =9
& (y+ Dllogs(x +1) +logz(y +1) +x — 1] =
log,(x +1) + 1= 9 log,(y +1
< log;(x X = _yTl_ 0g3(y +1)
e log;(x+1)+x+1-2 =y%—2+log3l(*).
Xét ham sb f(t) = logst+t—2 véi t >0 co f'(t) —ﬁ+1>0 véi moi t > 0 nén ham sb f(t)
ludn dong bién va lién tuc trén (0; +o0).

PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 23
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

¥ (* =9 =2 _1=8% A :
Tu()suyrax+1—y+1<=>x o1 1 y+1,d0x>0nenye(0,8).

V'21yP=x+2y=3_T31/+2y=2y—1+ﬁ=2(y+1)+ﬁ—32—3+6\/§.

A i -2 =3 _
Vay PV2,,;, khi2(y + 1) = LeY=5-1
Cau 50: Cho céc s6 thyc dwong x, y thoa man: 3*¥5 + 2572 + x(y + 1) =~ + ———+ 2y +5,
Tim gié tri nho nhit cua biéu thacP = 3x + 2y.

A. P\V6,,;,. B. P2, C. PN2, i D. PV2,,1.

Léi gidi
Chon B
A -5 -2 _ 2 1
Taco: 3> +2*V +x(y+1) = ny+3x_2y+2y+5
— 1 _ 1
&3V — o+ xy =5 =3 — =+ 2y — x(%)
Xéthamsd g(t) =3t ——+tc6g'(t) = 3. In3——.In-+1>0,vt
suy ra ham sb g(t) luén dong bién.
Tu (*)tacd g(xy —5) = g(2y — x) <=>xy—5=2y—x=>x=2;:15
__ 6y+15 __ 2y%+8y+15
SuyraP = e + 2y = T
2(y+ 1) +4(y+1)+9 9
P = =2(y+1)+4+—>4+ )
< v+ 1 o+1) yr1- 4 6v2
Cau 51: Cho hai s6 thuc a, bthoéa man 16.24+20 = %. Tinh gia tri 16n nhat cua biéu thic P =
iab + ab?
AL B.1 c.t D. 1
2 4 8
Loi gii
Chon C
T giai thiet suy ral — 2ab > 0. Theo bai ra:
8(1 — 2ab) 8(1 — 2ab)
ab sa+2b — a+2b + —
16402 o & ¢ (a+2b) 16ab
8(1 - 2ab)

& 2a+2b (a + 2b) — Saab & a+2b (a + 2b) = D2-4ab (2 _ 4ab)(1)

Xét ham sb f(t) = t.2t voit € D = (0; +o0)
Do ham sb lién tuc trén D va cd f'(t) = 2t + t.2t. Int > 0, Vvt € D suy ra ham s dong bién trén D.
Khidé (1) © a+2b=2—4abe a(l+4b)=2—2bsuyra2—2b>0e b <1,

L1 s _1 1 1 1(b+1-b\% _ 1
Tac P =2ab+ab? =2ab(1+4b) =162 - 2b) =2p(1 - p) < 1 (212) =1
1
R 1, Ja=3
Vay max P = 5 Xay ra khi 1
T2
Cau 52: Cho hai s duong x,y théa man logs, (ﬁ) = 3y2 — 2x — 1. Tim gi4 tri I6n nhit cua biéu

thac P = 2xy — 18x + 72y — 45 trén nira khoang 0; 5.

A. 2020. B. 20. C. 15. D. 30.
Loi giai
Chon C
Ta co:
x + y _ 5
lOg3 (m) - 3y —2x-1

& logs(x +y) —log;(3y* +3y +x) =3y* —2x — 1
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& logs(x+y) +2x +1=1og;(3y? + 3y + x) + 3y?
& log;(Bx+3y) +3x+ 3y =1log;(3y? +3y+x) +3y2 + 3y +x

Ham dgc trung f(¢) = logs t +t¥¢ > 0= f'(t) = ——+1> 0Vt >0
= Ham sb ddng bién trén khoang (0; +oo)
Do d6: 3x + 3y = 3y? + 3y + x © 2x = 3y?
Thay vao P taco: P = f(y) = 3y3 — 27y2 + 72y — 45
Hf'(y) = 9y? — 54y + 72

) — y=2
Uf (y)—0<=>’y:4
[1Ta c6 bang bién thién:

' (y) + o0 - 0 +
f(y) /15 \ / 15
3
—45

Dua vao bang bién thién ta c6 gia tri 16n nhit cua P 13 15
Cau 53: Cho hai so0 thuc duong x,y théa man 6.3Y + y + 1 = 3x + log;(x + 3¥). Gia tri nh6 nhat cua
biéu thie P = = bing
2y
In3

A —. B. &3 c. &3 D.eln3
e 2 2

Loi giai

Chon D
bitt =log;(x +3Y) © 3t = x + 3 & 3x = 3t+1 — 3¥+1
Khi @6 phuong trinh 6.3 +y + 1 = 3x + log;(x + 3Y) trg thanh:
3y+1+y+1:3t+1_3y+1+t

© 3.3 +y+1 =31 +¢

© V2 +y+1 =31 +¢(1)
Xét ham s6: f(x) = 3**1 + x trén khoang (0; +oo)
Taco: f'(x) =3**1.In3+ 1 > 0,Vx € (0; +o0) suy ra ham sb ludn dong bién
Do(Dsuyraf(y+1)=f(t) eoy+l=tey+l=log;(x+3) oI -3F=xox=23

s as X __3Y p ' __3Yyin3-3Y

Khido P =2="=g(y)co=g'(y) == 1
Lap bang bién thién cua ham so trén khoang (0; +o0) suy ra (SEQ)P =g (E) =eln3.

1
:O@y:ﬁ.

x%+4x-2y+10 . \
T = Ax + 4 — x%2 — y2 —2y. Goi M va
2x%2+y2%2+6 :

m lan luot 12 gia tri Ion nhat va gia tri nho nhat caa biéu thic T = 3x + 4y + 12. Gié tri biéu
thirc (M + 2m) tuong g bang
A. 28. B. 26. C. 29. D. 27.

Loi giai

Cau 54: Cho hai sb thyc x,y thoa man h¢ thirc log

Chon D

A LA s 24+4x-2y+10
* bidu kién xac dinh; =————2"—

2x%2+y2%2+6

+ Ta s& dua phuong trinh vé dang Ioga% =v—ue.ou=v((viia>1)

>0 x2+4x -2y +10>0.(%)

x2+4x-2y+10
2x%2+y2%2+6

& log(x? + 4x — 2y +10) — log(2x? + y2 +6) = (2x? + y2 + 6) — (x? + 4x — 2y + 10).

& log(x? + 4x — 2y +10) + (x%2 + 4x — 2y + 10) = log(2x2 + y2 + 6) + (2x? + y2 +6) (1)

* Gia thiét |OgOV1 =4x+4 —x? — yz -2y
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+ Xét ham s6 dong bién £(¢) = logt + t Vi f'(t) = —+1>0 vt >0,
eTu(@)suyraf(x?+4x—2y+10) = f2x?+y?+6) o x> +4x -2y +10=2x>+y2+6

e (x-2*+(+1)?*=9(2

o Xétbicuthuc: T =3x+4y+12=3(x—2)+4(y+1) + 14

+ Theo BDT buhia, ta ¢6 (3(x — 2) + 4(y + 1))” < (3% + 42)((x — 2)? + (y + 1)?) = 225

e |13x—2)+4(y+1)| <15 —3(x<-2)+4(y+1)|<3(x-2)+4(y+1) <|3(x<-2) +
4(y+1)|e-15<3(x—-2)+4(y+1) <15 -1<T=3(x-2)+4(y+1)+14<29

* Suy ra gia tri nho nhat cua T 13 Topax = 9; Tiin = —1 = (M + 2m) = 27.

Cau 55: Cho a, b, ¢ 14 céc sb thuc thoa man log, (—ps—) = a(a — 2) + b(b — 2) + c(c — 2). Tim

a?+b2+c2+1

., 1, X . N / X N ~ Y “A 3
gia tri 16n nhat cua Cho x; yla cac so thuc dwong théa man diéu kién 5¥t4Y + o Pxt 1=

% + 37*% + y(x — 4). Tim gia tri nho nhét cta biéu thirc P = x + .
A. 3. B.5+ 21/5. C.3-2+5. D. 1+ /5.
Léi giai
Chon B

Taco 5544 + —-+x +1 :%+3"“4y +y(x —4)

& BXHY 37X 4 x + 4y = 51 _ 3179 4 xy — 1(1).

Xét ham s6 f(t) = 5t — 37t + ttrén R.

Vif'(t) =5 1n5+ 37t In3+ 1> 0;Vx € Rnén ham sb f(t)dong bién trén R (2).
Tur (1)va (2)ta co x + 4y = xy — 1(3). D& thay x = 4khdng thoa méan (3).
Véix+4,(3) oy= Skét hop didu kién y > Osuy rax > 4.
DodéP=x+y=x+E.

Xétham s6 g(x) = x + z—itrén (4; +0).
5 _0e [x =4+5

Tacog'(x) =1-—

] (-9 x=4—+/5
x4 4+45 +o0
g'(x) - 0| +

40 40
L iy L

Dua vao bang bién thién ta c6 P min (x)v5 .
(4;+0) min
1

Cau 56: Cho cac sb thuc x,y vé6i x > 0 thoa man e**3¥ + e+ + x(y + 1) +1=e 1 + Ty
3y. Goi m |4 gia tri nho nhat cua biéu thic T = x + 2y + 1. Ménh dé nao sau day 1a ding?
A.m € (2;3). B.m € (-1;0). C.m € (0;1). D.me (1;2).
Loi giai

Chon C

Déng thirc da cho tuong dwong e**+3Y — —

eX+3y
Xéthémséf(t):ef—ﬁ+tvéitelR{.

A Ll —_ 1 l Ly 2 A A =X A
Taco f'(t) = ef+;+ 1= f'(t) > 0 vai vt € R. Suy ra ham so f(t) dong bién trén R.

+x+3y=e ¥ 1 e—xly—l + (—xy — 1) (%).
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Khi d6 () duoc viét lai thanh

f(x+3y)=f(—xy—1)(=>x+3y=—xy—l(:y(x+3)=—x—l(:yz;x;;.
Thay y =%vao biéu thtc T ta duoc
T:x+2(_"_1)+1:x+2(i—1)+1:x+i—1:x+3+i—4.
x+3 x+3 x+3 x+3

batx+3=a.Vix>0néna > 3. Tachd

Cosi
T—q+t—a= (4_a+i)+5_a_4 >0 /4_a.i+£_4:l_
a 9 a 9 9 a 9 3
Do d6 v6ia = 3thiminT =§Suy ram = g € (0;1).
Cau 57: Cho hai s thuc dwong x, ythay ddi théa man dang thac (xy —1).22Y-1 = (x2 +
y). 2%**+¥ Tim gia tri nho nhat y,,,;,,cua y.
A. Ymin- E Ymin- C. Ymin- D. }7\/§
Loi gidi

min’

Chon B

Taco (xy — 1)22%1 = (x2 + y)2¥° %Y o (2xy — 1 — 1)22%-1 = (x2 + y)2¥*+¥+1(1)
Xétham f(t) = (t —1).2%vé6it > 1.

Khido f'(t) =28+ (t —1).2%.In2 > 0véi vVt > 1.

x%+2

2x—-1

Tr()e2xy—-1=x?+y+leoy=
L 2x2 —2x—4

Y T T x—1)?
Loai x = —1vi diéu kién cua tnén f(2) = 2.

=O(=>2x2—2x—420=>[x=2
x=-1

x+y-1
2x+3y

Cau 58: Cho cac s duong x,y thoa man logs( ) + 3x + 2y < 4. Gi4 tri nho nhat cua biéu thic

A=6x+2y+§+%b§ing

31V6 272

A== B. 11+/3. C.=~ D. 19.
Loi giai
Chon D
x+y—1
DK: {2x+3y oSx+y>1
x,y=>0
Ta co:
l (X+y_1)+3 +2y<4
95\ 2x + 3y x+2y <

& (logs(x+y—1)+1)+5(x+y—1) <logs(2x + 3y) + 2x + 3y
- ©logs[bx+y — 1] +5(x +y —1) < logs(2x + 3y) + 2x + 3y(x)
Xét ham so f(t) = logs(t) + t trén (0; +0) ta ¢

) = — +1>0,vt € (0; +0)
F'®=tms VEE Do),

= Ham sb f(t) = logs(t) + t ddng bién trén (0; +oo).
(x)e5(x+y—1)<2x+3y
©3x+2y<5
Mait khéc, ta co:

4 9
A=6x+2y+—+—
Xy

4 9
=(9x+;)+(4y+;)—(3x+2y)22.6+2.6—5=19
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4
Ox ==
. x X = -
= GTNN cua A = 19, dau “ =" xay ra & 4y_2 & > (V)
y=;
3x+2y=5 z

1
sx+3y

Cau 59: Cho cac sb thuc x, y voi x > 0 thoa man 5°+3Y + 541 4+ x(y + 1) +1 =51 +

3y. Goi m |4 gia tri nho nhat cua biéu thic T = x + 2y + 1. Ménh dé nao sau day 1a ding?
A.m € (0;1). B.me€ (1;2). C.me€ (2;3). D.m € (-1;0).
Léi giai
Chon A
‘. v 1

Taco: 5¥53Y + 5% + x(y + 1) + 1 =571 + -2 — 3y

& BXH3Y _ 5X-3Y 4 4 4 3y = 5—xy-1 _gxy+1 _ Xy — 1.

Xéthamsé f(t) =5t =5t +tcof'(t) =5 In5+5tn5+1>0,Vt €R.

Do d6 ham s6 f(t) dong biéntrenR = f(x +3y) = f(-xy—1) @ x+3y=—xy—1

-2

Sy@B+x)=-x-ley=""ldox20nnx+3%#0)ex+2y+1l=x+22+]
_ x%+2x+1

T x43

Xéthémség(x)—x+x+1v<y|x>0c0g(x)—x(;f;‘):5>o,v,czo_

Do d6: g(x) = g(0) =§,Vx >0hayx+2y+1 Zg,Vx > 0. Véym=§€ (0;1).
Cau 60: Cho x,y € (0;2) thoa man (x — 3)(x + 8) = ey(ey — 11). Gié tri 16n nhit cua P = VInx +
mm‘ing
AN1+In3-In2 B.2VIin3-1In2. C.1+VIin3-In2. D.1++In2.

Loi giai

Chon B

Diu kign: x > 1,y >=.

Tacd:(x —3)(x+8) =ey(ey —11) © x? + 5x — 24 = e?y? — 1ley
o e?y? —1ley— (x2+5x—24)=0,c60 4 = (2x +5)? > 0,vx > 1.

__11+(2x+5) 8 y= x+8
. -T2 ley=x+ T e
Do 36 & 2 _ =N €.
ey = 11—(§x+5) ey=3—x y = 3ex
+) Doy x—+8> - > 2nén loai y = 22,
e

+)V(’yiy—7,1Sx<2.

Céach 1:

Khi @6, ta duoc P=+Inx+.In(3—x)trén 1;2).

Taco P’ = Zx\/m 2(3—x)1/ln(3—x
PP=0¢&

1 1
ZX\/ln_x_Z(S—x)\/m_
@(S—X)\/ln(B—x)—lenx:O@ (3—x)\/ln(3—x)=xxflnx
Xét ham f(t) = tv/Int trén 1; +0), c6 f'(t) =
Kh1do(=>f(3—x)=f(x)(:3—x=x(=>x=5.
Bang bién thién:
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x 1

b | tad
bk

P + 0 -

—
2In3-In2
.

II'J

T d6 Py = 2VIin3 —In2taix = 2, y = %
Céach 2:
Khi do, ta dugc: P = ViInx + /In(3 — x) trén 1; 2).

= P? = [VInx + /(G- x)]2 <2(nx+ (3 —x)) =2x(3—x)] < 2In ("*2"‘)2 =
4(In3—-1In2),Vx € 1;2)
) Vinx =/In(3—x)
Dau “="xay rakhi{y =3 — =3
x €1;2)
Vay Tir d6 By = 2VIn3 —n2taix =2,y = %
Cau 61: Cho hai s6 thuc x;ythéa man: log 5(y* + 8y +16) + log,[(5 — x)(1 + x)] =

5+4x—x>2

P log,(2y + 8)*.
Goi S la tap céc gia tri nguyén cua tham sé m dé gia tri 16n nhat caa biéu thac P =
|\/x2 + y2 — m|khéng vuot qua 10. Hoi S c6 bao nhiéu tap con khéc rong.

_3
X =
2

2logs

A. 16385. B. 2047. C. 32. D. 16383.
Loi giai
Chon D
-1<x<5
PKXD: {y 4
5+4x—x>2

Taco: log 5(y* + 8y +16) + log,[(5 — x)(1 + x)] = 2log;
e 10931(3/ +4)% +1og,[(5 — x)(1 + x)]
= 2{logs[(5 — x)(1 + x)] — log3 3} + [log, 4 + log,(y + 4)?]
& 2logs(y +4)* + log,[(5 — x)(1+ x)] = 21og5[(5 — x)(1 + x)] + log,(y + 4)?
& 2log,(y+4)° —log, (y+4)° = 2log,[ (5—x)(1+x) ] ~log, [ (5—x)(1+x) ] ()
Xét ham s6: f(t) = 2logs t — log, t trén (0; +oo)
L.op! _ 2 1 __ 2In2-In3
Taco: f (t) - tin3 "~ tin2  tin2in3
= f(t) dong bien trén (0; +0).
() e f(r+D)=fF((6-x)(1+x))
o@+4)2=06-x)1+x)
Sk—-22+@+4)?2=9
Dit: {x =2+3cost
a y=—4+3sint
P= |,/x2 +y2 —m| = |\/(2+3cost)2 + (=4 + 3sint)? —m| = |\/29+ 12cost — 24sint —m
Tac6: 29— 12v5 <29+ 12 cost — 24sint < 29 + 124/5
= —3+2V5<V29+12cost — 24sint <3+2V5
= —3+2/5—-m<vV29+12cost —24sint—-m<3+2V5—-m

re log,(2y + 8)2
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P|—3+2\/_ m|
P|3+2\/_ m|
p 3{|‘3+2‘/— m|£10
"3 +2v5-m| < 10

{—1OS—3+2\/§—mS1O {—13+2\/§Sms7+2\/§

-10<3+2y5-m <10 ~7+25<m<13+2V5
VimeZ>me{-2;-1;..10;11}.
Do d6 s6 phan tir cua S 1a: 14
=56 tap con khac rong cua S 14 21* — 1 = 16383.
Cau 62: Cho hai sb thuc x,y théa min 0 < x,y < 1 trong d6x,y khong dong thoi bang 0 hoic 1 va

max

e -T7+2/5<m<7+2/5

193( x)+(x+1)(y+1) 2 = 0. Tim gia tri nho nhat caa PvSi P = 2x + y

A. 2. B.1. C. 5. D. 0.
Loi giai
Chon B
Tur diéu kiéndébéivé%>0;l—xy¢O$x+y>0;1—xy>0khidc’)
x +
logs (1 3;) +(x+1D.(y+1)-2=0elogs(x +y) + (x +y) =logs(1 — xy) + (1 — xy)(1)
Xét ham sé f(t) = logs t + t(t > 0) co f' (t)——+1>OVt>O

= f(t) 1a ham sé dong bién trén khoang (O; +oo)
Vay phuong trinh (1) ©® x +y = 1—xy:y—E=P =2x+1;—z

. N X _ 1-x .. i oy _ -2 ’ _ X
Xét ham sb f(x) = 2x + 72v6i x € [0;1]¢6 f'(x) = 2+ oschof'(x) = 0 & [x =
fO=1,f1)=2 :[Orr}]inf(x) =1=Chon B

Cau 63: Cho x;y la cac sb thuc duwong thoa man diéu kién 5¥+4Y +3%+x+ 1= %+ 3T 4+
y(x — 4). Tim gia tri nhé nhat caa biéu thic P = x + .
A. 3. B.5+ 21/5. C.3-2+5. D. 1+ /5.
Loi giai
Chon B
Taco 5544 + —-+x +1 :%+3"“4y +y(x —4)
& 5XHY — 37X 4y 4+ 4y = 51 - 310 4 xy — 1(1),
Xéthamsé f(t) =5t — 37t + ¢t trén R. ’ ‘ ’
Vif'(t) =5%1n5+37tIn3+1>0;Vx € Rnénham so f(t) dong bien trén R (2).
Tir (1) va (2) taco x + 4y = xy — 1(3). D& thay x = 4 khong thoa man (3).
Véi x # 4, (3)@yzﬂkéthquiéukieny>03uyrax>4.
DodoP—x+y—x+E
x 4-
Xétham s6 g(x) = x + : trén (4; +o0).

=0e x=4+5

TaCOg(x)—l—(x4)2 4 E
X 4 4 ++/5 +o00
g'(x) - 0 +
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+o00 300
@ T e

Dua vao bang bién thié
ntacé P min (x)V/5
(4;+)

min

Cau 64: Xét cac sé thuc duong x,y thoéa man logﬁﬁ =x(x —3)+y(y —3) +xy. Tim gia
tri 16n nhat P,,,, cta biéu thuc P = %
A 3. B. 2. C.1. D. 4.
Loi gidi
Chon C
Ta co:

l Xy
Ogvgx@ +yZ+xy+2
e logz3(x+y)+3(x+y) =logs(x*+y* +xy+2)+x>+y* +xy+2.
1

Xét ham sé f(t) = logst+t, t>0¢co f'(t) =——=+1>0,vt >0. Vay ham sb f(t) luén dong
V3 tinv3

=x(x—-3)+y(y—3) +xy

bién va lién tuc trén khoang (0; +o).
Do dé: f(3(x+y)) = f(x2+y? +xy+2) ©3(x+y) =x2+y2 +xy +2 (1)
Cichl:Tr (1) e xy=(x+y)? - 3(x+y) + 2.

2
Tacox=x+xy—xy=x(y+1)—xy < (%H) —xy
Pang thic xay ra khi va chi khix =y + 1.

2
Do do tir (1), suy ra: x < 252 — (x + )2 + 3(x + y) - 2.
batt=x+y,t>0.
S . p = 2(x+y)+1+x < 2f+1+@—f2+3f—2 _ —3t%2+422t-3 __
uyra == = t+6 © o a(t+e) f©.
Y __ —3t?-36t+135 __ _ A
Taco: f'(t) = —, =7 =0 & t = 3 (nhan)
Bang bién thién
t|o 3 +0

f(z) -

+ 0
£(1) / \

Dua vao BBT, tacé max P = (%nfx)f(t) = f(3) = 1 khi va chi khi {i
Céch 2: (Trac nghiém)
Taco: P =2+2"1

x+y+6
Trong (1) coi y 1a an, x 1a tham sé. Tac6 y2 + (x — 3)y + x2 — 3x + 2 = 0 ¢6 nghiém khi
A=(x—-3)2—-4(x?>—-3x+2) 20@3_§ﬁSXS 3+§\/§
Vay P < 2 nén trong 4phuong an thi B, ., khido x =2,y = 1.
Céch 3: (Tric nghiém)

=y+1®{x=2
+ty=3 "W=1

<3nénx-—-11<0

Taco: P =3 -2 <3vix, y>0.
x+y+6
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+Néu P =2thi3’;:i—y+;1= 2 & x = 11. Thay vao (1) ta duoc: y2 + 3y + 90 = 0 (v6 ly).
+NéuP=1thi%=1:}2x+y=5@y=5—2x.Thayvéo(1),taduqc:

Bx+5-2x)=x2+(B-2x)?+x5-2x)+2o3x*-12x+12=0ox=2=>y=1.

Cau 65: Cho cac sé thuc duong x va y théa man 4 + 9.3%¥°~2y = (4+ 9"2‘23’).723’"‘2”. Tim gia tri

, £ , - 2 , 2y+18
nhé nhat caa bidu thae p = 222218,

A P=09. B.p =% C.P=1+9V2 D. Ham sé khong c6

gia tri nho nhat.
Léi giai
Chon A
Tur gia thiét ta datt = x2 — 2y, t € R.
Phuong trinh 4 + 9. 3x°-2y = (4 + 9"2‘23’). 72y=x*+2r4 thanh
t

4+9.3'=(4+9). % & 4(7 - 49) + 9 [9. (%) - 49] =0.
Nhan thdy t = 2 la nghiém phuong trinh.
Ta chitng minh t = 2 12 nghiém duy nhat ctia phuong trinh.

t r
M Xétt >2:7">49va0. (g) > 49 nén V¢ trai phuong trinh luén duong, nén phuong trinh vé nghiém.

t r
W Xétt <2:7° < 49va9.(2) < 49 nén vé trai phuong trinh ludn am, nén phuong trinh v nghiém.

X+2y+18 _ x%+x+16
X

2_
Viyt=x?-2y=2eoy=""thayvio P =

_x+8,152 /xE +1=9. Dau bang dat duoc khi x = 1x—6 = x = 4.
X X
xZ
Cau 66: Cho hai s6 thyc x,y thay déi thoa man ding thic “2—— + (y — 1).2°¥= = 0, Tim gi4 tr

I6n nhat M cia y, biét rang x > 1.
7

A.MZ—E. B.M = -3. C.M=1. D.M=0.
Loi giai
Chon B
x2.2%2+1

Ta co: —Q+ (y—-1).2x"7% =0 & x2,2%° = (x + y —xy —1). 2XtY=¥"1(x),
Xét ham s6 f(t) = t.2¢ trén 0; +o0). Taco f'(t) = 2t + .2t In2 > OVt > 0.
Vay ham sb f(t) = t. 2! dong bién trén 0; +o0).

x%—x+1

Suyra: (x) © f(x3)=f(x+y—xy—-1)eox+y—xy—-1=x?>y= — dox > 1.
o g _ @x-1)@A-x)+x%2-x+1 _ —-x?4+2x . , _ x=0
Taco:y' = (1ox)? =Y = 0Oe [x _
Bang bién thién:
|1 2 o
r . [} _
¥ Hihﬁxhhhhmhhhﬂhht
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Tir bang bién thién suy ra: M = —3.
Cau 67: Cho hai s6 thuc x,y khong am thoa man x2 +2x — y + 1 = log, —Vfcy;l'l Giéa tri nho nhat cua
biéu thuc P = e?* 1 +4x%2 -2y +11a

A -1 B. 1. C.2. D. —1.
2 2
Loi giai
Chon A
x?+2x —y+1=log,* 25 & 20x + 1) + 1ogy(2(x + 1)%) = log,(2y + 1) + (2y + 1).

Xétham s6 f(t) = t +log, t,(t > 0); f'(t) =1+ ——>0,vt >0
Suyra2(x+1)?=2y+1=2y=2(x+1)?-1.

P=e? 1 4+4x2 -2y +1=e?* 1 +4x2 - 2(x+1)?+1+1=e?"1+2x? —4x = g(x).

g'(x) =2e?* 1+ 4x — 4 1a ham sb dong bién trén nta khoang O;+o0) nén g'(x) =0 c6 t6i da 1
nghiém, nham duoc nghiém x = % nén nghiém do 1a duy nhét.

g'?;) - 0 +
a(z)| e \_%/

Cau 68: Cho hai sb thuc x, ythoa man
log ; (y*+8y+16)+log, [ (5—x)(1+x)]=2log,

Goi Sla tap cac gia tri nguyén cta tham sb mdé gia tri 16n nhit cta biéu thiac P = |\/x2 + y2 — m|khong
vuot quéa 10. Hoi Sco bao nhiéu tap con khong phai 1a tap rong?
A. 2047. B. 16383. C. 16384. D. 32.
Loi gidi

Vay min P = —%taix 2%.

2
5+4%+Iog2(2y+8)2.

Chon B
bK: -1 <x <5,y # —4.Taco:

2 5+4-X—X2 2
Iog@(y +8y+16)+|ogz[(5—x)(l+x)]:2Iog3T+log2(2y+8) .

=N 2Iogg(y2 +8y+16)—2|ogs(5+4x— x2) = Iogz(y2 +8y+16)—|og2 (5+4x— xz)
<:>(Iog34—1).logz(y2+8y+16)=(Iogs4—1).logz(5+4x—x2)
© y2+8y+16 =5+ 4x —x2 (viham f (t)=(log,4-1).log, t ddng bién trén (0; +c0)).

= (x*+y?+11)? = (4x — 8y)? < 80(x* + y?) = (x* + y?)? = 58(x* + y?) + 121 <0
=29 —12V/5 < x2 + y2 <29+ 125 = /29 — 12v/5 < \/x2 + y2 < /29 + 12V/5.
Dita =29 — 12+/5, b = V29 + 12+/5, ta c6: r[rcll_cllﬁcP = max{|la — m|, |b — m|}.

, la—m|] <10 a—10<m<a+10
<
D"do”ﬁ%ﬁcp—lo‘:{|b—m| <10 {b—10Sme+1O
VimeZnénS ={-2;-1;0;1;2;3;4;5;6;7;8;9;10;11}.

=>b—-10<m<a+10.

Cau 69: Cho cac sb thuc x,y,z théa man diéu kiénlog, (w&%) =x(x—-2)+y(y—2)+

z(z — 2). Tong gi tri 16n nhat va nho nhit cua biéu thic F = % bang?
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A -1 B.2. c. -2 D. 2.
3 - 3 3 3
Loi giai
Chon B
Ta co:
+vy+
10016 (3o 7) = K= D+ Y =2 + e =)

& logig(x +y +2) +2(x + y +z) = log;6(2x* + 2y* + 22% + 1) + (x* + y* + 2?)
e 2logi(x+y+2)+4(x+y+2)=2logs(2x% + 2y2 + 222 + 1) + 2(x? + y2 + z?2)
Slog(x+y+z)+4(x+y+2)+1=1log,(2x*> +2y?2 + 222+ 1) + (x2 + y?2 + z2) + 1
S log,d(x+y+z)+4(x+y+2z)=1og,(2x? +2y? + 222 + 1) + (2x% + 2y2 + 222 + 1)
Xét ham s6: £(t) = log, t + t(t > 0).
Ham sb ludn dong bién trén tap xac dinh.
Suy ra: f(4(x +y + z)) = f(2x? + 2y? + 272 + 1)
S4(x+y+z)=2x2+2y2+2z2+1

1
®x2+y2+zz—2x—2y—22+§=O(5)

‘ 1(1;1;1)

Ta c6 mit cau: (S): p — VIO
~ 2

x+y—2z _
s SF-Dx+F-1Dy+F+1)z=0(P)
Dé mit phang (P) va mat cau (S) c6 diém chung:

d[I; (P)] <Ro |[F-14+F-1+F+1]| < @.
V2(F-1)2+(F+1) 2

& 3F2—-2F —-13<0.

o 1—23\/E <F< 1+23\/E.

Taco: F =

Tong gid tri I6n nhat va nhé nhat caa biéu thuc F = %bfmg 2
Cau 70: Cho hai sb thuc duong x,y thay ddi thoa min dang thuc: (2xy — 1)4%~1 = (x2+y+
1)2**+Y_Tim gié tri nho nhét y,,;, cua y.
A. Ymin- B. y\/§min' C. Ymin- Q Ymin-
Loi gidi
Chon D
Do x,y 1a s6 thuc duong ding thirc (2xy — 1)4%Y~1 = (x2 + y + 1)2*°+Y_ Suyra2xy — 1 > 0.
Khi d6 ta co log,(2xy — 1) + (2xy — 1) = log,(x* +y+ 1) + (x2+y + 1) (1)
Xét ham s6 f(t) = log, t + t. Ham sb nay dong bién trén (0; +0).
Néntr (1) taduoc f(2xy — 1) = f(x?+y+ 1) o 2xy—2=x*+y o y2x—1) =x2+2

Doy>0,x2+2>0nn2x-1>0&x>1Suyray="2"2
e s ; _xXPH2 (1
Xét ham so g(x) = 2o rén (2 ; +00).
Bang bien thién g(x)
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g'(x) - 0
g\x A -+

g(x) +00 +00

Dua vao bang bién thién suy ra y,,;,tai x = 2.

Cau 71: Cho x;y la cac sb thuc duong théa mdn  log 3% = x + 2y. Tim gia tri nhd nhét cua
duthae T = L+ 2
bieuthac T = ~+ N
A. 3++/3, B. 4. C.3+2V3. D. 6.
Loi giai
Chon B
. 2x+y+1 __ —

Taco logs, oy X 2y o log;(2x +y+1) —log;(x +y) = x + 2y

e logs(2x+y+1)=1log;(Bx+3y)+x+2y—1
S log;x+y+1)+2x+y+1=1log;(8x + 3y) + 3x + 3y (¥)
Xétham sé f(t) = logs t + t voi t > 0.
Khi @6 f'(t) = $+ 1> 0,vt > 0, suy ra ham s6 £(t) lién tuc va dong bién trén (0; +o0).
Dodo(x) @ 2x+y+1=3x+3yeox+2y=1x=1-2y.
Vix,y>0z0<y<%.

, 1 2 1 2 1 1 1
XtT=-+==—t = ——+ —+ —
x Ny 1=2y Wy 1-2y Wy Wy

4 4 2 , A = . > 3 1 — 3 2 > 3 —
Ap dung bat dang thirc Co sitaco T > 3. /y(l_zy) 3. /zy(l_zy) > 3.1/8 =6.

x=1-2y
Diu"="xayrae{l-2y =y e
2y =1-2y y=
Cau 72: Cho hai s thuc duong ava bthoa man 420, 2e+b = %. Gia tri 16n nhat cua biéu thic Q =
ab + 2ab?bing

BDIRrNR

Al B. 3. c. ¥5t D.2
- 2 17
Loi giai
Chon A
Tir gia thiét suy ral — ab > 0.
4ab 2a+b = M) o (g 4 p) 2040 = M8 o (g + b). 2940 = (2 — 2ab). 2272 (1),

Xét ham s6 f(t) = t.2tvdi t € (0; +o0) = D. D& thiy ham sb f(&)lién tuc trén Dva
f'(t) =2t +t.2%.In2 > 0,Vt € Dsuy ra f(t)la ham s6 dong bien trén D,
()oa+b=2-2ab=a(l+2b)=2—b(2).Ti(2),suyra2—b>0=b<2.

Ta dugc Q = ab + 2ab? = ba(1 + 2b) @ b(2 — b).
e o _ b+(2-b)]* _
Theo bat dang thirc C6 - si, ta dwoc Q = b(2 — b) < [T] = 1.

=1
Vay max Q = 1, dat dugc khi va chi khi {a T3,
b=1
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Cau 73: Chox, y la cac sb thyc duong thoa man 55+2¥ + 3% +x+1= % + 37 + y(x — 2). Tim
gia tri nho nhét cua biéu thiuc T = x + .
A TV2,. B.TV3,,n. C. TV5,,n- D. TV,
Loi giai
Chon B
Theo dé rata co

3 5%
5"+2y+3 +x+1—?+3x2y+y(x—2)
& 65Xy —3x+2y+x+2y=5xy‘1—3xy_1+xy—1
Xétf(t) =5 — 5+t f'(t) =5 In5+37 In3+1>0
:x+2y=xy—1zy=x—+1.D0y>O,x>Ozz—:;>Ozx>2
TachH: T=x+y=x+22= xooxt
x—2 xX—2
T'=———-=0&
(x —2) x=2-—3¢(2;+w)
Bang bién thién
Chinh lai bbt cho em,chi xét véi x > 2nhé,két qua khong thay doi.
x | —> 2-.f3 0 2++3 +o
T + 0 - - 0 +
3-243 0 +o
e —o 3+2+3 -

Tur bang bién thién ta thiy TVv/3,,;,, tai x = 2 + /3,

Cau 74: Cho hai sb thuc x, y duong thoa man hé thuc 3*°~¥~V¥*+1logx + log /,/y2 +1-y=0.
Khi biéu thac T = y2 — x2 — y + ,/y2 + 1 dat gié tri nho nhat thi biéu thicc P = (x? — 1)? + 2y bang
A 9. B. 1. C.5. D. 4.
Loi giai
Chon D

Tur gia thiét: 3°*-¥=V¥*+1]ogx + log /,/ +l-y=0& rlogx+—|og(,/ y2+1-y)=0
3y+ y +1

y+|y2+1 1 _ 2 2 _ +m >

log ==, = 0 & 3% logx? = 37V log(y +\/y? + 1).
& f(x?) = f(y +/y2 + 1). Vsi ham sé: £(t) = 3tlogt; f'(t) = 3t.logt. In3 + 3¢, t.1i10
Suyra f(x?) = f(y +y2+ 1) ® x? = y +,/y2 + 1. Thé vao biéu thiic T ta dugc:
T=y?—x?—y+ Jy2+1=y2—(y+y2+1)—y+y2+1=y?-2y=(y—-1)?-1>-1.

Dau” ="xayrakhiy=1=x*=y+,/y?+1=1+V2=2x=y1++2
Suyra.P—(x —1)2+2y=4.

Cau 75: Xét cac sb thuc duong x,y thoa min 20182(x*-y+1) =

& 2.3*’logx + 3

>0

2x+y

o . Gi4 tri nho nhat P,,;, cua biéu

thac P = 2y — 3x bang

AP B.P> . c.pl D.P:
4min 6min 8min 2min
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Loi giai
Chon C
Ta co:
2x+y
(x +1)2
= 2(x* —y + 1) = logz018(2x + y) — logzp18(x* + 2x + 1)
& 10gy018(x% +2x + 1) + 2(x? + 2x + 1) = logyp18(2x +y) +2(2x + y)(%).
Xét ham: f(t) = log2018 t+2t,t>0.
Suy ra: f'(t) = Tos T2>0,ve>0.

Do d6 ham f(t) dong bién trén khoang (0; +0).
Ma(x) © f(x?+2x+1)=fQx+y)ox*+2x+1=2x+yoy=x2+1.

20182(x*-y+1) =

2
Khid(’):P=2y—3x=2x2—3x+2=2(x—§) +1>7
4 8= 8
Kétluan: P2 khix =2,
min 4 )
Cau 76: Cho hai so thuc duong x,y thoa mén log, x + x(x +y) = log,(6 — y) + 6x. Gia tri nho nhat
cua biéu thac P = 3x + 2y + 2 + % bang

A. % B. 19. C. 53—3 D. 8 + 6v2.
Loi giai
Chon B
Diéu kién: {g Z 2 <&
Tu gia thiét ta co: log,x + x(x +y) = log,(6 —y) + 6x © log, x? + x2 = log,[x(6 — y)] +
x(6—y) (*)
Xétham s6 f(t) = log,t +t véit >0, Taco f'(t) = $+ 1> 0,vt > 0 nén ham séf(t) = log, t +
t ddng bién trén khoang (0; +o0).
Dodo(x) © f(x?) = flx(6—y)]l @x?=>x(6—-y) ©x=6—y & x+y > 6(x) (dox > 0)
Ap dung Bét dang thic C6 si cho cac cap sé duong va bat dang thirc (xx), ta co: P = 3x + 2y + 2 +2=

y
—(x+y)+( ) ( > 6+2\@+2 ——19

x + y =
3x _ 6 —
Piang thic xay ra khivachikhi{z ~ % = {; _ . Vay gia tri nho nhat caa P bang 19.
y_8 B
2y

CAu 77: Xét céc sb thuc x, y (x > 0)thoa man
2018**3Y + 2018*Y+1 + x + 1 = 2018™*Y~1 +

— y(x + 3).

2018¥+3Y
Goi mla gia tri nho nhat cua biéu thic T = x + 2y. Ménh dé nao sau day dung ?
A.m € (0;1). B.me€ (1;2). C.me (2;3). D.m € (—1;0).
Loi giai
Chon D

Tac62018**3Y + 2018*Y*1 + x + 1 = 2018 *Y~1 + —y(x +3)
2018%+3Y
& 2018**3Y —20187*73Y + x + 3y = 2018™¥~1 — 2018+ —xy — 1
< f(x+3y)=f(—xy-1)(1)
Xét ham s6 £(t) = 2018t — 20187t +t, véi t € Rta co

PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 37
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Ping Viét Péng Truong THPT Nho Quan A On thi TN THPT 2020

f'(t) =2018'In2018+ 20187 ¢In2018+1 >0, vVt € R.
Do d6 f(t)dong bién tren Rnén (1) & x +3y = —xy — 1

x+1 2(x+1)
=+ = —y — e — - —_ o 7
& y(x + 3) x—1=y ST =x—""-
e pa i A 20041) - ,
Xétham so f(x) = x — (;3 ), Véi x € 0; +0)co
4 x*+6x+5

> 0, Vx € (0; +0).

freg=1- (x+3)2 ~ (x+3)2
Do d6 f(x)ddng bién trén 0; +0) = f(x) = f(0) = _2.
Diu“="xayraex=0=>m= —2.

2
Cau 78: Cho 0 < x;y < 1 théa man 20171—*-y = 1298
y<—-2y+2019

tri nho nhat cua biéu thac S = (4x? + 3y)(4y? + 3x) + 25xy. Khi d6 M +m bang bao

Goi M, m lan luot 1 gié tri 16n nhat, gi&

nhiéu?
136 391 383 25
A —. B.—. C.—. D.—.
3 = 16 16 2
Loi gii
Chon B
. x%+2018 201717 x%+2018
Tac6 20171*7Y = =
aco20 y2-2y+2019 2017% (1-y)%+2018

& 20177V [(1 — y)? + 2018] = 2017*(x? + 2018)
Xét ham s6 f(t) = 2017¢(t% +2018),v6i0 < t < 1.
= f'(t) = (t? +2018).2017.1n 2017 + 2t. 2017t = 2017¢[(¢? + 2018).1n 2017 + 2t] > 0
= Ham sb f(t) @ong biéntrén0 <t <1
s>l-y=xoy=1-—x
Céch 1:
Theo gia thiét S = (4x? + 3y)(4y? + 3x) + 25xy
=[4x? +3(1 —x)].[4(1 — x)? + 3x] + 25x(1 — x)
= (4x? —3x +3)(4x%? —5x + 4) + 25x(1 — x)
= 16x* — 20x3 + 16x2 — 12x3 + 15x2 — 12x + 12x? — 15x + 12 + 25x — 25x?2
= 16x* — 32x3 + 18x2 — 2x + 12
Xét ham s6 S(x) = 16x* — 32x% +18x2 —2x + 12, v6i 0 < x < 1.

Xy = 243
= S5'(x) =64x3 —96x2+36x—2.ChoS'(x) =0 L
X = E
Bang bien thién
2-./3 1 2+./3
x| 0 4 2 4 1
y' - 0 + 0 - 0 +
12 25 12
g \ 191 / ’ \ 101 /
16 16
M= n%_cixS(x) = 22—5
Tur bang bién thién, ta c6 1 1o1°
m = minS(x) = —
[0;1] 16
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A 25 , 191 _ 391
VayM+m=7+—=—.

16 16
Céach 2:

. N x+y\ 2
TeO0<x;y<lvax+y=1suyra0<xy < (T) =-.
Viét lai S = 16x2y? + 12(x3 + y3) + 34xy

S =16x2%y? + 12[(x + y)? — 3xy(x + y)] + 34xy
S =16x%y? —2xy + 12

Patt = xy,t €[0;3]thi § = £(£) = 162 — 2t + 12
Khao sat ham f(t) ta dwoc min __ f(t) = f (—) =1 max f(@) = f( ) —.

telog] 10" cefog]
25 , 191 _ 391
VayM +m —-——4'75;-— P
+b+
Cau 79- Cho cac s6 thuc a, b ¢ thoa mén log, ﬁ =ala—2)+b(b—-2)+c(c—2).
Gia trj 16n nhat cua bidu thic P = 2224 b3
4-— \/_ 5+g\}-€l)+c+a 6423 446
A e B. 22 c. =22 D
Loi gidi
Chon D
Pidu kign: =22 S 0o a+b+c > 0(x).
aZ+b2+c?+1 ,
e e LA , A a+b+c _
Ta bién doi hé thue ban dau < log, T ala—2)+b(b—-2)+c(c—-2)
1+1 atbre i ac2el-20-2b-2
= nga2+b2+c2+1_a c —2a—2b—2c
2a +2b+ 2c

<=>Iogza2+b2+cz+1:a2+b2+c2+1—(2a+2b+2c)

& log,(2a+2b + 2¢) — log,(a? + b2 +c?2+ 1) =a? +b?> +c?>+1—(2a+ 2b + 2¢)
& log,(2a + 2b + 2¢) + (2a+ 2b + 2¢) = log,(a? + b? + 2+ 1) + (a®> + b2 + 2+ 1) (1)
Xétham sé f(t) = log,t +t,t > 0= f'(t) = ﬂ%+ 1>0,vt > 0> f(t) ting trén (0 ; +0).
Tr (D) e fRa+2b+2c)=f(a?+b?>+c?+1) o 2a+2b+2c=a’+b?>+c?+1
Suy ra: (a‘— 12+ (b—1)2+(c—1)? =2 (x%)
Dé thay diéu kién () duoc théa man ¢ hé thiuc: 2a + 2b+2c =a?> +b?> +c?>+1>0
Taco: P =22 o (p—1)a+ P -2)b+ (P —1)c=—-P
a+b+c+a

eP-D@-D+CP-2)b-)+(P-1)(c-1)=4-4pP
=@-4P)*=[(P-1)(a—1)+ (P —-2)(b— 1)+ (P — 1)(c — 1)]? Ap dung BPT Bunhiacopxki:
= (@4-4P)* <[(P-1)>+(P-2)>+(P-1)*l[(a—-1)>+ (b —1)*+ (c - 1)?]

4 -6 4 ++/6

<P< 5

= (4-4P)? <2[(P-1)*+(P-2)*+ (P - 1)’] & 5P% -
4+\/E

Suy ra gia tri 16n nhat caa P 14 P,y =

Cau 80: Cho hai sb thuc x, y thoa man hé thirc IogS% = 5x + 2y — 5xy + 1. Gia tri nho nhét cua
biéu thic T = x2 — 10xy + 4y + 2019 twong mg bang
A. 20109. B. 2010. C. 2011. D. 1990.
Loi gidi

Chon D

<A PN , . +y+2
* Piéu kién xac dinh: 22" > 0.(*)

5x+7y+12

* Taco Iogs% =5x+2y—bxy+1& Iogsﬁ = (5x + 7y + 1) — (5xy + 5y)
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Xy+y+2  _
= 1+|095m— (Bx+7y+12) = 5(xy +y + 2).
5xy+5y+10 __
o logs T - = (5x + 7y +12) — (5xy + 5y + 10).

& logs(5xy + 5y + 10) — logs(5x + 7y + 12) = (5x + 7y + 12) — (5xy + 5y + 10).

& logs(5xy + 5y + 10) + (5x + 7y + 12) = logs(5x + 7y + 12) + (5xy + 5y + 10).

& f(xy+5y+10) = f(bx+7y+12) ©5xy+5y+10=5x+ 7y + 12.
*Suyrabxy —2y=5x+2=>T =x2—-2(5xy — 2y) + 2019 = x2 — 2(5x + 2) + 2019 =
(x —5)? + 1990

sKhix=5=y= g = théa man didu kién (*).

* Suy ra gia tri nho nhat cua T 1a: Ty, = 1990.

Cau 81: Cho x,y > 0 thoa 20192(x*-¥+2) _ 222 — o Ty gia tri nho nhit P cia P = 2y — 4x.
(x+2)2 min
A. 2018. B. 20109. C.. D. 2.
Loi giai
Chon D
Ta co: 20192(x2—y+2) _ Ax4y+2 0o 20192(x2+4x+4)—2(4x+y+2) _ Ax+y+2
) (x+2)2 (x+2)2

& 20192+2)* (x + 2)2 = 20192(4+¥+2)_(4x + y + 2)().

L (u=(x+2)2
Dat{v=4x+y+2(u’v>o)

Khi dé: (*) © 2019%%.u = 2019%”.v & f(u) = f(v)
voi f(t) = 2019%.t,(t > 0)

= f'(t) =2019%.2[n2019.t + 2019% > 0,vt > 0
Dodé: fu)=fv)eou=ve (x+2) 2 =4x+y+2y=x2+2,
SP=2y—4x=2x*—-4x+4=2(x—-1)>+2> 2
Véy Pmin-
CAu 82: Cho x, y la c4c s6 duong thoa man xy < 4y — 1. Gia trj nho nhat cua: P =

6(2x+y) +In x+2y 13

a+ Inb. Giatricuatich ab la
A.ab = 18. B. ab = 81. C.ab = 28. D. ab = 82.
Loi giai
Chon B
Véix >0,y >0taco
xys4y—1=>§<—yiz+§=>§<—(yiz—z.z.§+4)+4<=>§<4—(§—2)2=>§S4.
vw0<§s4

p =8y 4 g, X2y 12+6.X+ln(£+2).
X y X y
D{ltt=§$0<tﬁ4-

6 1 t?-6t—12
t2  t+2 t2(t+2)

t =3—+21(L)
t =3++21(TM)

P(t) =12 + 6%+ In(t +2) = P'(t) = —

P’(t)=0=>t2—6t—1220<=>[

Lap bang bién thién
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t 0 4

Z+ln6
2

Vay a.b = 81.

Cau 83: Cho hai sb thuc duong x,y thoa man 2**+1-v¥**1jog,x + 2¥log,(/y2 + 1 —y) = 0. Gié trj
I6n nhat cia P = 3x2 — y? — 3y tuong (mg bang
B. 3. c.z. D. =

Loi giai

A

&1

Chon D
Ta doi bién gia thiét nhu sau:
2.2%%log,x

2,4_ [+2 _
2x +1=y +1|ngx+ 2y|092 (\/yz 1 —y) =0 W

Wy2+1-y)((y?+1+y)
Jy2+l+y
1
& 2.2%°|log,x = —2Y. 2V¥*+l|og, ———— & 2.2*°|og,x = 27.2V¥**1|og, (,/y2 +1+ y)
VyE+l+y

& 2% log,x? = 2¥*+¥*+1|og, (y +Jy? + 1) e f(x?) = f(y + .y + 1) exl=y+,y2+1
(Voi ham £(£) = 2tlog,t = f'(t) = 2810g,t. IN2 + 2¢.—— > 0 Véi V¢ > 0. Suy ra ham dic trung dang
xét 1a don diéu ting).
Thay x2 = y + ,/y2 + 1 vao biéu thuc:

= [FTF1)—v?2—3y= 243/ x1=2_([Zx1-3) <2
P—3(y+ y2+1)—y —3y=—y*+3/y?+1= " ( y2+1 2) <

Ay 1 — 11 o2 H 2 _E_ — E __5 _3+\/§
Dau " =" xay ra khi ,/y? +1 Z—O@y—ilz Sy=ix=
Suy ra gid tri I6n nhat cua biéu thuc P 1a: Py = :3
Cau 84: Xét cac sb thuc x,y thoa man x > 0 va x* + e® — 3 = x.e¥(1 — 2x. e”). Gia tri 16n nhat caa

biéu thic P = Inx + y thudc tap hop nao dudi day?

A. (1; 2). B. [2; 4). C.[-3; 0). D. [0; 3).

Loi giai

= —27log,

Chon D

Xét phuong trinh x* + e* —3 = x.e¥(1 — 2x.eY)

bitt =eY(t >0)taco: x*+t* —3 = xt(1 — 2xt) © 3+ xt = (x? + t2)? > 4(xt)?
©-i<xt<l

Laidox,t >0=>0<xt<1=0<xe’<loIlnx+y<0nénP <0.

x=t _
Déu bang xay ra khi va chi khi {xt = 1 @xzt:lhaY{x;é
x,t >0 Y

Vay Pnax =0 € [0; 3).
Cau 85: Cho hai s6 thuc x,y 16n hon 1 va théa man y*.(e*)e” > x¥.(e¥)¢". Tim gia tri nho nhét cua

biéu thuc P = log, /xy + log, x.
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AL B. 2v2. c 122 D.12%2
Loi giai
Chon C
Véix,y>1taco
yx. (e")ey > x7. (ey)ex
e In(y*.(e¥)¢) = In(x?. (e?)¢)
o xlny+xe’¥ >ylnx + ye*
oy, @ nx e o
y ¥y x X
Xét ham sb g(t) = tet — e+ 1 — Int trén 1;+00), ¢0 g'(t) = tet —=>0,vt > 1.
Ham s6 g(t) dong bién trén 1; +o0) nén g(t) > g(1) =1>0,vt > 1.
Xét ham sé f(t) = —+ — tren (1;+), co f'(t) = g(t) > 0,Vt > 1, nén f(t) ddng bién trén (1; +oo).
Véi x,y > 1thi (1)(=>f(y) >f(x)ey=>x
bit u =log,y. Do y=>x>1nénu=>1 Tacod P =h(u) —1+—u+— Nhan thay h'(u) = "2 nan

22’
h'(u) = 0 khiu =2, h'(u) < 0 khi 1 < u <2, h'(u) > 0 khi u > V2. Dan t6i P = h(u) = h(V2) =

1+2‘F ,Vu > 1, ding thirc xay ra khiu = /2.

Vay min P = +2\/_ , dat dwoc khiy = xV2vax > 1.
Cau 86: Cho hai sb thuc duong a, b théa man hé thic: 2 log, a — log, b < log,(a + 6b). Tim gia tri
. . ab—b?
I6n nhat P cua biéu thtc P=————.
Max a® —2ab + 2b°
_ 2 _ 1 _ 2
A. PMG.X_E B PMG.X_O C PMax:2 D PMG.X_E
Lo giai

Chon C
Taco: 2log,a—log, b < log,(a + 6b) © log, a®? < log,(ab + 6b?) & a? < ab + 6b?
2
(%) -2-6<0e-3<2<2
b b b
DOa,bdu’orngnénO<§S2.
Détt=§,0<t£2.
2
Khi do: P =200 = t-1
a’—2ab+2b —2t+2
Xét ham SOf(t)_tz 2mvm0<t<2.

Taco: f'(t) = —*%_ > 0,vt€0;2.

(t2- 2t+2)2 -

Suy raf(t) < f(2) = 2. Vay Maxf(t) = ~khit=2.

Do d6 P,

Max —
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DANG 3: AP DUNG HINH HOQC GIAI TiCH.

Cau 87: Cho hai s6 thuc x, y théa man dong thoi cac dieu kién x2 + y2 < 4 valog,z,,2,,(2x + 2my +
3m —4) > 1. Goi S la tap chira tit ca cac gia tri nguyén caa tham sé m dé ton tai mot cap s6
thuc (x; v) thoa mén bai toan. S6 phan tir cua tap S 1a:

A 2. B. 1. C.3. D. 0.
Léi giai

Chon B

Mién diéu kién x2 + y2 < 4 1a mién nam trong hinh tron (C,) tam la goc toan d6 0(0; 0) ban kinh R, =

2 ké ca duong tron (C;) nhu hinh V&,

T gia thiet:

10g,2,y2,1(2x +2my+3m—-4) 21 2x +2my+3m -4 2 x*+y* +1
©x-1)+(@y-m)y>’<m?+3m-—4

Nam trong hinh tron (C,) tam I(1;m) ban kinh R, = vVm2 +3m —4 (m < =4 ; m > 1) ké ca dudng

tron (C,) nhu hinh V&,

Dé ton tai mot cap s6 thuc (x; y) thoa man détoan thi xay ra hai truong hop sau:

(Cy)
(Ca)

(C)

Trudng hop 1: Puong tron (C,) ¢6 R, = 0 coi nhu chi 1a mot diém I va diém I ndy s& nam trong hoac

trén (C,)
Ta c6 diéu kién tuong tng:
R, =0 R,=Vm2+3m—-4=0 {m=1;m=—4 o
= = & m = 1 (théa mén) (1
loi =1, =2 {ozzmg&:z Im| < V3 ( ) (1)

Truong hop 2: Buong tron (C;) tiép xtic ngodi véi duong tron (C,).
Ta c6 diéu kién tuong tng:

Ol =R, +R,®+J12+m?=2+m?+3m—4
oem?+12=4+m?*+3m—-4+4/m?>+3m—4
©1-3m=4ym?+3m—-4

1

1
o{Mm=3 & {m <3
(1 -3m)? = 16m? + 48m — 64 Tm?+54m—-65=0
m< -
3
= :ﬂ@m:ﬂ,(mez)(mai)
— —27+474
7
A . P 5 x x+y — Y P4t 1A
Cau 88: Cho hai so thuc x,y théa méan logﬁm =x(x —3) +y(y — 3) +xy. Tim gia tri Ion
nhét cua bidu thae p = 222222
x+y+6
A 43+3\/m. B. 37—\/%. C 69—@. D. 69+\/m.
94 94 94 = 94
Loi giai
Chon D
z. x+y _
e Taco: logﬁm = X(X - 3) + y(y - 3) + xy
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& logz(x+y) —log s(x*+y* +xy+2)+log 33 =x*+y*+xy+2-3(x+y)
ex*+y*+xy+2+logzs(x*+y*+xy+2)=3(x+y)+log3(x+y).
S x2+y2+xy+2=3(x+y).

2 3y 3 3
R R B U AR

o (erf 3w w3 (20

4 2 2

y 3\2, (B 3\
o (x+5-3) +(F-3) =10

— e 42 _3 —g_2
it a=x+>—c xX=a \/§+1
Ty =y _ B _2 4

T2 2 V3
= (*) tré thanh: a® +b? =1(C) 1a duong tron tam 0(0; 0), ban kinh R = 1.
. __ x+2y+3 _
P——x+y+6zP(x+y+6)—x+2y+3.

b _
zP(a+ﬁ+8)—a+\/§b+6.

:(P—l)a+%b+8P—6=O(A).
« Piéu kién dé duong tron (C) va duong thang 4 c6 giao diém 1a:
d(0:4) <1 e —1= -9

(P_1)2+@

< |8P — 6| S\/(P—1)2+@.

@12—8P2—92P+32S0.

69—/249 69++249
S <P< .
94 94
69++249
=P :
94 max

Cau 89: Cho hai s6 thuc x, y thoa diéu kién 1og,2_,,,5(2x +y +1) = 1,x +y < 6. Goi gia tri 16n nhat
va gia tri nho nhét caa biéu thic T = 2x + y lan luot 12 « va B. Gid tri cua biéu thac P = a +
S bang:
A 7. B. 5. C. 8. D. 11.
Loi giai
Chon D
Pay la dang toan max-min trén mién D dién hinh.
1092 _3(2x+y+1) 21 2x+y+1>x?>—-2x+3 _(y=>x2—4x+2
X+y<6 "’{ysa—x "’{ysa—x
Ching ta dé dang phéac hoa nhanh dwoc mién D nhu trén hinh vé.

T gia thiét suy ra: {
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Ta xac dinh rd dugc hai giao diém cua hai dudng cong tao nén mién D 1a:
{y=x2—4x+2® x=-1y=7>A(-1,7)
y=6-—x x=4,y=2=B(4;2)
Tiép d6 ta xtr Iy t6i biéu thac max-min: T = 2x + y & y = —2x + T; day la mot ho duong thang song
song véi nhau ta goi ho duong thang Ar.
Trong d6 mdi cap (x; y) thoa man diéu kién bai toa d4 cho s& ung voi mot diém M(x;y) € D
Piéu kién 1a duong thang A, phai cat mién D (c6 it nhat mot diém chung véi mién D).
Bang truc quan trén do thi, ta ¢ thé xac dinh dugc truong hop duong thang A, , diqua diém B ung voi
gidtriT,. Thdaman:y = -2x+T, &2 =-24+T, = T, = 10.
Duong thing A, tiép xtc véi duong parabol (P) tai hoanh d¢ x < 2 (ing véi gia tri T,. Thoa man
phuong trinh co nghiém kép: y = —2x+ T, = x> —4x+2 o x*-2x+2-T,=0T,=1
Cac gia tri T phai nam trong doan: 1 =T, < T < T, = 10
Suy ra: {;Z‘j:: iO:‘Ba:Pza+,B =11.
Cau 90: Cho céc s6 thuc a, b, m, n sao cho 2m + n < 0 va thoa méan diéu kién
{logz(a2 + b2 +9)=1+log,(3a+ 2b)

—4

9™ 37" 3zm+n + In[Cm +n+2)?2+ 1] =81
Tim gia tri nho nhét caa biéu thic P = /(a — m)? + (b — n)2.
A.24/5-2. B. 2. C.v5-2. D. 2+/5.
Loi gii

Chon A

Taco: log,(a? + b2 +9) =1+ log,(3a + 2b) & log,(a? + b? +9) = log,[2(3a + 2b)]
©a?+b?+9=6a+4be (a—3)*+(b—-2)* =4

Goi H(a; b), suy ra H thudc duong tron (C) c6 tdm 1(3;2), ban kinh R = 2.

Lai c6 9™ 37" 3zm+n + In[2m +n+ 2)2 + 1] =81

—4
o 37CmM+HEEm) 4 m[(2m +n +2)? + 1] = 81, (1)
V&i Ym, n thoa man 2m +n < 0, ta co:

—4

9-@nem+ otz 2 finm o) (55) = 4= 3 O ) 2 a0
H)n[Cm+n+2)2+1]=>nl1=0.

Suy ra 3 @™+ (Gm) + In[(2m +n +2)? + 1] > 81
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. —4
—Cmrn) = G om+n+2=0.
2m+n+2=0 )
Goi K(m;n), suy ra K thugc duong thang 4 ¢6 phuong trinh 2x +y + 2 = 0.
Taco: P =,/(a—m)?+ (b—n)? = HK.
[2.3+2+2] __

d(1,4) =" = 2+/5 > 2 = duong thang 4 khéng cit duong tron (C).

Do do (1) {

Do d6 HK ngén nhat khi K 1a hinh chiéu ctia diém [ trén duong thang 4 va diém H 1a giao diém cia doan

thang IK voi duong tron (C).

Lac @6 HK = IK — IH = 2y/5 - 2.

Vy gia tri nho nhat cua P bang 2+/5 — 2.

Cau 91: Cho céc so6 thuc duong x, y théa man log 4,y (x? + y?) < 1. Gia trj 16n nhat cua biéu thuc
A=48(x+y)3 —156(x +y)? +133(x+y) + 4 la

A. 29. B. % C. 30. D. 22,
Loi giai
Chon C
+v>1 x+y>1
TH1: logiyy(x? +y?) <1l e {x Y & 1\2 nZ _1, ().
(x=3) +(r-3) =3¢

Tap nghiém cua BPT (*) Ia toa d tit ca cac diém thuc hinh tron tam I (% : %) bén kinh R = —.

x2+y?<x+y

Mién nghiém cua hé (1) 1a phan t6 mau nhu hinh V&,

batt=x+y=1<t<?2
Khi d6 f(t) = 48t3 — 156t% + 133t + 4

19

t=—
f'(t) =144t> - 312t +133; f'(t) =0 & 12

12

Bang bién thién
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7

i) |

Dodo,maxf(t)=30=>t=2=x+y =2,
1<t=<2

<x+y<

TH2: logsyy(x* +y?) <l e {:2 +xy2 321 . j_ y {

(2) khong thoa diéu kién x > 0, y > 0.

Cau 92: Cho hai s6 thuc x, y thoa man diéu kién log,(x +y — 1) < 1,x > 0,y > 0. Goi gia trj 16n nhat
va gia tri nho nhat cua biéu thac T = x% + y2 — 6x — 4y + 1 lan luot 12 a va B. Gia tri cua
biéu thic P = a? + B2 bang:

A.12. B. 104. C. 20. D. 48.
Loi gidi

Chon B

Pay 1a bai toan max-min trén mién D dién hinh.

x+y—-1>0 y>1-—x

x+y=1S2@{yS3—x

Chung tacomién D nhusau: D ={x >0;y >0;y>1—x;y <3 —x}.

Chung ta dé dang phéac hoa nhanh dwoc mién D nhu trén hinh vé.

Tu gia thiét tasuy ra: log,(x +y—1) < 1 & {

y=1—mwm

-2

M6 ta qua vé mién D nhu sau: 1a phan gach chéo bao gom tat ca cac dudng bién chi bo di phan duong
bién mau d6 tng voi duong thangy = 1 — x

Tiép d6 ta xtr ly t6i biéu thac max-min: T = x2 +y2 —6x —4y+1=(x —3)2 + (y — 2)? — 12
Trong d6 mdi cap (x; y) théa man diéu kién bai toan d4 cho s& ang voi mot diém M(x;y) € D

Néu ta goi diem A(3;2) = T = AM? — 12.

Dén déy ta chi viéc di tim gia tri nho nhat va Ion nhat caa khoang cach AM.

AM, ., = AK =10

DA thay truc quan hinh v&: -
¢ thay truc quan hinh ve {AMmin=AH=d(A;(x+y—3=0))=|3Lﬁ3|=\/§

Toax = AM2 . —12=-2=¢q

= P =a?+ p% = 104.
T = AM2, —12=—-10=8 a+p

Suy ra: {
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Cau 93: Cho hai s6 thuc x, y théa méan dong thoi cac diéu kien x? +y? = 9 va 10g,z2,,2,,(2x — 2y +
m —1) > 1. Goi S la tap chira tat ca cac gié tri thuc cua tham sé m dé ton tai duy nhat mot cap
s6 thuc (x; y) thoa man bai toan. Tong gia tri tat ca cac phan tir cua tap S ndm trong khoan no
cho & dudi day?

A. (4;5). B. (1;2). C. (2;3). D. (3:4).
Léi gidi

Chon D

x2+y2:9 x2+y2=9

|ng2+y2+2(2x—2y+m—1) = 1®{2x—2y+m—12x2+y2+2

{xz +y?2=9(C)
(x-1)?+(y+1)?<m-1(C)

(€,) 1a duong tron cé tam la goc toan do 0(0; 0) ban kinh R, = 3.

(C,) 1a mién trong dwong tron va duong tron tam (1 ; —1),R, = Vm —1 (m > 1).

Dé ton tai mot cap so thuc (x; y) thoa man dé toan thi xay ra hai truong hop sau:

Truong hop 1: Puong tron (C,) ¢6 R, = 0 coi nhu chi 1a mot diém I(1; —1) va diém I(1; —1) nay s&

nam trong hoac trén (C;)

Ta c6 diéu kién tuong tng:

Rz =0 R2 m—-—1=0 =
s m=1.
01<R1—3 12+(1)2<R1—3 \/_<\/_

(Cy)
(Ca)
(C)

Truong hop 2: Buong tron (C;) tiép xtic ngodi véi duong tron (C,).
Ta c6 diéu kién tuong tng:
Ol=R,+R, & J12+ (-1)2=3+Vm -1
oVm-1=3-+2
em-1=11-6V2 o m=12-6+2 (thbaminm > 1)
Vay tim duoc: my; = 12 — 6v/2, m, = 1. Suyram, + m, = 13 — 6v/2 ~ 45.
Cau 94: Cho hai sb thyc x va y thda man cac diéu kién x2 + y2 > 9 va log,z,,2 (x(8x? + 8y? — 7x) —
7y?) = 2. Goi gié tri 16n nhat va gié tri nho nhét cia biéu thirc P = 3x + y lan luot 1a M va m.
Khi d6 gia tri cua biéu thac (M + 3mv/2) bang:

Mién diéu kién {

c6 duy nhat 1 nghiém.

A. 12 +18V2. B. 24. C. 6v/10. D.10 —2v3
Loi gii
Chon A
Tu
10g,2,,2(x(8x* +8y* —7x) = 7y?) 22 & (x* +y?)(Bx - 7) 2 (x* +y*)* © (x —4)* +y* <9
x> +y*>9

Nhu vay x va y théa man: { Pay 1a mién D gisi han béi bén trong duong tron

(x—4)2+y2<9
(C,): (x — 4)? + y2 = 9 va bén ngoai duong tron (C;):x2 +y2 > 9
Hai dudng tron cung ban kinh R, = R, = 3 va tam 1,(0; 0) va tdm I,(4; 0) nhu hinh V&.
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\y

Giao diém cuia hai duong tron 1a (2; £v/5). Cu thé diém A nhu hinh v&, c6 A(2; —V/5)
Xét ho duong thang A song song véi nhau: 3x +y —P =0

Pé thoa man bai toan thi ho dudng thang nay phai cat mién D.

Ung véi vi tri duong thang A; di qua diém A,tac6:32—-+V/5-P=0->P, =6—+/5
Ung vai vi tri duong thang A, tiép xtc vai (C,) ta co: d(I;A,) = R,

34+O P _
V9 +1 _12+3\/E

Suy ra: gié tri [6n nhat va gié tri nho nhat cua P twong tng la: {M = Py = Puax = 12+ 3V10
m = P; = Ppin :6_\/5

Suy ra: (M + 3mv2) = 12 + 18v2.

Cau 95: Cho hai s6 thyc x va y th6a man dong thoi cac diéu kién: x +y +2 > 0 va log,z, 2,1 (2x —
2y + 3) > 1. Gi4 tri nho nhat va I6n nhat caa biéu thac P = 2x + y lan luot 1a a va b. Gia tri
cua biéu thac T = a + b bang:

A. —2 + 24/5. B. 2. C.4—2v3. D.4
Loi gidi

Chon A

Tfrgiéthiétlogxz+yz+1(2x—2y+3) >le2x—2y+3=2x?+y?’+1le (x—1)??+(@y+1)?<4

Nhu vay, diém M(x; y) nam trong mién D gigi han boi: D = {(x —1)? + (y +1)? < 4;x +y + 2 > 0}

Mién D dugc xac dinh nhu hinh vé:

Biéu thirc P dugc bién ddi vé dang ho duong thang: 4:2x +y —P =0

Khi P = 0 thi duong thang di qua gdc toa do O va twong tng la: A, 2x + y = 0, nhu hinh V&.
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Ung véi vi tri: A;: 2x +y — P; = 0; di qua diém B(—1;-1);suy ra: 2(-1) + (-1) - P, =0 & P, =
-3
Suy ra: & Vi tri Ay 2x +y — P, = 0 (thi P, > 0). O vi tri nay duong thang A, tiép xtc véi dudng tron
. _ |2.1-1-P| _ _

(C), nén ta co: d(l;A;) = R o { Vil 2 =N {PZ - 112‘/5@& =1+2v5

P, >0 P,>0 P,>0
Tir d6 suy ra gia tri 16n nhat va gia tri nho nhat caa biéu thac P 1a: P, =1+ 2/5=b; P, = -3 = a.
Suyra:a+b = -2+ 24/5.
Cau 96: Cho hai s6 thuc x, y théa méan:
log 5(y* + 8y +16) + log,(5 — x) (1 + x) = 2log;

5+4x—x2
3

Goi S 1a tap céc gia tri nguyén cua tham sb m dé gia tri 16n nhit cua biéu thac P = |\/x2 + y2 —
m|khéng vuot qua 10. Hoi S c6 bao nhiéu tap con khong phai 1a tap rong?

+ log,(2y + 8)2.

A. 2047. B. 16383. C. 16384. D. 32.
Loi gii
Chon B
Pidu kién: y # —4; -1 <x <5.
Taco: log 5(y? +8y +16) + log,(5 — x) (1 + x) = 2log; XS 4 log,(2y + 8)% (1)

3
o 2logs(y +4)? + log,(—x? + 4x + 5) = 2[log;(—x? + 4x + 5) — 1] + log,[4(y + 4)?]

© 2log;(y+4)? —log,(y +4)? = 2log;(—x? + 4x +5) — log,(—x? + 4x + 5) (2).

Xétham sb f(t) = 2logyt — log, t,t > 0, taco: f(t) = = 22 >0, vt >0

= Ham so f(t) dong bien voi t=>0, suy ra: Qo (y+4)?=—x?+4x+5 (x—2)*+

(y+4)?=9

= Tap hop céc cap s6 (x;y) thoa man (1) 1a dudng tron (C)tam 14 I1(2; —4) va ban kinh R = 3 bo bét 2

diém (—1; —4), (5, -4).
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Goi M(x; y) 1a diém thudc duong tron (C) = r = /x2 + y2 1a khoang céach tr M dén gbc 0.

Vi 10 = 2v/5 >3 nén 0 nam ngoai (C) vatacd: 25—-3<r<2V5+3©2/5-3-m<r-m<
2V5+3—-m

= V6i P = |[r — m|, maxP = max{|2V5 — 3 —m|,|2V5 + 3 — m|}

2v5 -3 —m| Slo(:{—lOSZ\/g—S—mﬁlO

= Pé thoa man bai toan ta phai co:
P {|2\/5_>+3—m|S10 ~10<2V5+3-m <10
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2V5-7<m<13+2V5
Taco:2/5—7~ —-252V5+7 =~ 115 =>m € {-2;-1;0;.;11} = Tap S c6 14 phan tir = S tap con
khac rong cua tap S la: 24 — 1 = 16383.
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