8 NHOM WORD - BIEN SOAN TAI LI U

50 BAL TOAN ON THI THPTQG: 2019-2020

UNG DUNG PHUONG PHAP HAM SO GIAI PHUONG TRiINH MU VA LOGARIT

KIEN THUC CAN NHO:

1. Pinh Iy: Néu ham sé y = f (x) dong bién (hodc luon nghich bién) va lién tyc trén (a;b) thi

*Yuve(ash): f(u)=f(v) u=v.

* Phuong trinh f(x) =k (k = const) ¢6 nhiéu nhat 1 nghiém trén khoang (a;b).

2. Pinh Iy: Néu ham s6 y=f (x) d6ng bién (hodc nghich bién) va lién tuc trén (a;b) , dong thoi

lim f(x). lir}} f(x)<0 thi phuong trinh f(x) = k(k = const) ¢6 duy nhat nghiém trén (a;b).

3. Tinh chit ciia logarit:

1.1. So sanh hai logarit ciing co so:

Cho s6 duong a =1 va cac s6 duong b,c.
o Khi g >1 thi log,b>log,c<b>c.

o Khi 0<a<]1 thilog,b>log,c=b<c.

1.2. H¢ qua:

Cho s6 duong a =1 va cac s6 duong b,c.
o Khi g >1 thilog,b6>0<b>1.
o Khi 0<a <1 thi log,b>0<b<1.

o log,b=log,cb=c.

2. Logarit ciia mgt tich:

Cho 3 s6 duong a, b, b, v6i a#1,tacod

log,(b.b,) =log, b, +1log, b,

3. Logarit ciia m§t thuong:
Cho 3 s6 duong a, b, b, voi a#1,tacod

log, 2—1 =log, b —log, b,

2

Dac biét: voi a, b>0,a#1 loga%=—logab.

4. Logarit cua liiy thira:

Cho a,b>0,a=#1, vé6imoi a, tacod

log, b* =alog,b.

1
bac biét: log, b= —log, b (n nguyén duong).
n

5. Cong thirc doi co so:
Cho 3 s6 duong a, b, ¢ véi a#1,c#1,tacod

log, b= M .
log, a

1
Dic biét: log, c = va log , b=—log,b voi
a

log.a

a=z0.
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BAI TAP MAU
C6 bao nhiéu cdp sé nguyén (x;y) théa man 0 <x <2020 va log, (3x+3)+x=2y+9"?
A. 2019. B. 6. C. 2020. D. 4.
Phén tich hwéng dén gidi
1. DANG TOAN: Ung dung tinh don diéu ctia ham s6 dé giai phuong trinh mil, logarit.
Phwong phap
Tim ham dic trung cua bai toan, dwa phuong trinh vé dang f (u)=rf(v).
2. HUONG GIAL:
B1: Pua phuong trinh da cho vé dang fu)=r().
B2: Xétham sb y = f(¢) trén mién D.
* Tinh y' va xét dau y'.
* Két luan tinh don diéu ctia ham s6 y = f(¢) trén D.
B3: Tim moi lién hé gilta x;y roi tim cac cap ) (x; y) roi két luan.

Tir d6, ta c6 thé giai bai toan cu thé nhu sau:

Loi giai
Chon D
bK: x> -1.
Taco log, (3x+3)+x=2y+9"
& 3log, (3x+3)+3°2C) =3(2y +1)+37 (*)

Xétham sb f (¢ )=3t+3" trén R, vi f'(¢)=3+3"In3>0,V¢>0 nén ham sO f(1) dong bién trén R .

Tirdo (*) < f(log, (3x+3))=/(2y+1) < log, (3x+3)=2y+1.
Mit khéc 0 < x <2020 < log, (3x+3) e[ L;log, (6063) | = 2y +1&[L;log, (6063)]

1<2y+1<1 6063
{ y 0g3( )<:>0£yS3.V€1yC<') 4 céjp (x;y) thoa man.

yeZ

Bii tdp twong tw va phit trién:

Ciu 47.1: C6 bao nhiéu gia tri nguyén cua tham s m e[-2019; 2019] dé phuong trinh

2x—-1 mx-2m-1

2019* + + =0 co6 dung 3 nghi¢m thuc phan biét ?
x+1 x=2
A. 4038. B. 2019. C. 2017. D. 4039.
Loi giai
Chon C
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TXD: D=R\{-1;2}.

Tacod
2019x+2x—1+mx—2m—1:0
x+1 x-2
o 20197 42X mx=2-1
x+1 x—2
B A S S
x+1 x-2
Pt f()=2019°+21 1 gpige
x+1 x-2
: . 3 1
f'(x)=2019"1n2019+ >+ >0 VxeD.
(x+1)" (x=2)
Ta c6 bang bién thién
T —00 =1 2 400
f(x) + =} %
+00 409 +00
(@) / /
2 | 22 -

Duya vao bang bién thién, dé phuong trinh (*) ¢6 3 nghiém thyc phan biét thi
-m>2=>m<-2.

Ma m e[—2019; 2019] vameZ néncd 2017 gia tri m thoa man.

Cdu 47.2: C6 bao nhiéu cgp s6 nguyén (x;y) théa man 0< y <2020 va log, [2 _lj =y+1-2%2?
Y
A. 2019. B.11. C. 2020. D. 4.
Loi gidi
y#0
N S A r 2x_1 X
Tur gia thict ta co: >02">1< x>0
Y
y=>0

Ta co: PT < log, (2"—1)+2"—1=10g3y+y (*)
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Xétham so f(t)=log, ¢+ trén (0;+00)

Khi do /(1) =——+1>0do d6 him s3 f (1) =log, 1 déng bién ren (0:420)

(*) ¢6 dang f(2"—1)=f(y)<:>y=2"—1
Vi 0< <2020 <0< 2" —1<2020 <1< 27 <2021 < 0< x < log, (2021)

< xe{0;1;2;3;4;5;6;7;8;9;10} . Vay ¢6 11 cdp (x;y) théa man,

0<x<log,(2021)
xXelZ

Ciu 47.3: C6 bao nhiéu gid tri nguyén cua tham s6 m d€ ton tai cdp sé (x;y) thoa man

3x+5y x+3y+l1

e —e =1-2x—2y, dong thoi théa man log; (3x+2y—1)—(m+6)log;x+m*+9=0
?
A. 6. B. 5 C. 8. D. 7.
Loi gisi
Chon B
Taco e - =1-2x-2y <™ +(3x+5y) =" +(x+3y+1) (1)

Xéthamsd f(t)=¢'+¢ trén R.Tacod f'(t)=¢'+1>0 nén ham s6 dong bién trén R.
Khidé (1) & f(3x+5y)=f(x+3y+1) & 3x+5y =x+3y+1 < 2y =1-2x.
Thé vao phuong trinh con lai ta duoc log; x —(m +6)10g3 x+m +9=0 2)
bat t =log, x. S6 nghiém ctia phuong trinh (2) chinh 1a s§ nghiém ctia phuwong trinh
' —(m+6)t+m’ +9=0 3)
Phuong trinh (3) ¢6 nghiém khiA >0 < —3m*> +12m >0 < 0<m<4.
Do d6 ¢6 5 sb nguyén m théa man.
Cdu 47.4: C6 bao nhiéu s6 nguyén clia m dé phuong trinh log, (2x+m)-2log, x=x" —4x—2m—1 ¢6

hai nghi¢m thyuc phan bi¢t ?

A. 2. B. 3. C. 1. D. 4
Loi gii
Chon C
x>0
Diéu kién m
x> —E

log, (2x+m)-2log, x = x* —4x—2m -1
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< log, (2x+m)—-2log, x = x* =2(x+2m)-1

< log, (2x+m)+2(x+2m)+1=log, x*+x
< log, 2(2x+m)+2(x+2m)=log, x* +x* (1)

Xeét f(u)=1log,u+u,(u>0)

1 ¢ s .
f(u)= > +1>0, do d ham s6 dong bién trén (0;+o0).
uln

Khi do (1) <:>f(2(2x+m))=f(x2)<:> 2(2x+m)=x" < x* —4x=2m

Xét ham s6 g(x) =x" - 4x,(x > 0)

—4

Phuong trinh ¢6 2 nghiém duong khi -4 <2m <0< -2 <m <0 suyraco 1 gia tri nguyén.

2_
Ciu 47.5: Biét x,x, 1a hai nghiém cta phuong trinh log, [%j+4x2+1=6x va
x
1 . N A ]
X, +2x, =Z(a+\/5) voi a ,b 1a hai so nguyén duong. Tinh a+5.
A.a+b=13. B.a+b=11. C.a+b=16. D. a+b=14.

Loi giai
Chon D
U 1
biéu kién: x> 0,x # E

4x* —4x+1

. j+4x2 +1=6x < log, (4x” —4x+1)+4x” —4x+1=log, (2x)+2x.
X

Ta co: log, [

. 1 L s =
Xét ham so f(t)=10g7t+t co f'(t)=m+l>0 Vt>0 nén la ham s0 dong bien trén
n

(0;+oo).

Do dbtacod 4x> —4x+1=2x<=4x’—6x+1=0< x =

3445
.
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Khi do
3-35 3445 1 ) 3445 345 1
X, +2x, = 2 +2 2 —Z(9+«/§)hoacx1+2x2— 1 +2 2 —2(9—\/5).
Véyx1=3_4\/g;x2=3+4\/§.Dodéa=9;b=5véa+b=9+5=14.
= 2 1 1 :
Cau 47.6: Bict phuong trinh log, o+ =2log, ﬂ—— c6 mdt nghiém dang x=a+bJ2 trong
X 2 2x
d6 a,b 1a cac sé nguyén. Tinh 2a+5.
A. 3. B. 8. C. 4. D. 5.
Loi giai
Chon B
2Jx +1 Jroo1 2Jx +1 x-1
Tacod log.———=2log,| — ———= | < log. —— =2log, | —=| (1).
gs . g3[ > 2\/;} gs . g3{2\/;J ()
bKXb: x>1.

(1)@1og5(2&+1)+210g3 2Jx =log x+2log, (x~1) (¥)
Xétham sb f(1)=log,t+2log,(¢-1), véi t>1.

1 2

f'(t)= s +(t Jin3 >0 véimoi t>1, suyra f(¢) dong bién trén khoang (1;+ ).
In ~1)In

Tir (*) ta ¢6 f(2\/;+1)=f(x) nén suy ra 2\/§+1=x@(\/§)2—2\/§—1=0@\/§=1+\/§
(do x>1).
Suyra x=3+2\2=a=3;h=2=2a+b=38.
Ciu47.7: Tim tong tit «ci «cic g4 tri nguyén cua m d& phuong trinh
33 4 (x0 9x +24x+m) 3 =3" +1 ¢ 3 nghi¢m phan biét.
A. 45. B. 34. C. 27. D. 38.
Loi giai

Chon C
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gx3+¥n3z Jr(x3 —9x? +24x+m).3"‘3 =3"+1

& 37T (x=3) #2794 m-3x | 37 =341
&3 L (x=3) +m-3x+27=3"+3"(1)

(1) =3 +27+b -a’ =27.43' <3 +b =3"+a’
bita=3-x;b= m, phuong trinh (1) tré thanh

3 427+b —a’ =27.43" <3 +b =3"+a’.
Xéthamsd f(1)=3"+£ = f'(t)=3"n3+3 20,VreR
e f(a)=f(b) = a=bo3-x=Im-3x
<:>m=(3—x)3+3x=—x3+9x2—24x+27

g(x)z—x3+9x2—24x+27:>g'()c)=—3x2 +18x—-24
g'(x)=0<:>x=2vx=4
Do thi:

|I f/-\ll y=m

Duya vao d0 thi ta thay diéu kién dé phuong trinh c6 3 nghiém phan biét1a 7 <m <11 hay
m e {8;9;10} .

Céu 47.8: Tim cac gid tri m dé phuong trinh 35"V _ 8 i+ Beosrsl0 (|m| + 5) c6 nghiém.

AN6<m<6. B.-5<m<5. C5-V6<|m<5+v6.  D.—J6<m<5.
Loi gidi

Chon C

Tacod

3sinx+ Scosx—|m+5 __

- 10gsinx+ 5cosx+10 (|m| + 5)

3sinx+J§cosx+10 ~ 1I1(|I’I’l|+5)

A s

- ln(sinx+ 5c0sx+10)
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= 35"‘”6“"”“0.1n(sinx ++/5cosx+ 10) = 3""‘+5.h1(|m| +5) (1)

Xét f(t)=In(1).3,Vt25,vi f'(t)=%3’+1n(t)3’1n(3)>0,Vt25 nén ham sé £ () dong
bién trén (5;+00).

Khi d6

(1)<:>f(sinx+ 5cosx+1o)=f(|m|+5)

& sinx+~/5cosx+10=|m|+5

& sinx+~/5cosx+5=|m|

Ma —/6 <sinx++/5 cosx <~/6 nén dé phuong trinh c6 nghiém ta phai c6 5-J6< |m| <5++/6.

Ciu 47.9: S6 nghiém thyc clia phuong trinh 6° =3log, (5x+1)+2x+1 1a
A 0. B.2 . C.1. D. 3.
Loi giai
Chon B

Diéu kién: x> —%.

PT: & 6" +3x =3log, (5x+1)+5x+1& 6" +3x=6"*""" 13log, (5x+1) (1.

Xéthamsd f(1)=6"+3t,vi f'(t)=6"In6+3>0,VteR nén f(¢) dongbiéntrén R.
Khi d¢ (1) < f(x)zf(log6 (5x+1))<:>x=log6 (5x+1) < log (5x+1)-x=0
Xét ham sb h(x)zlog6 (5x+1)—x trén [—%;HDJ ,tacod
5
"(x)=—2— 1
(x) (5x+1)ln6

25 1 . .
h(x)=—————<0,Vx>—=va lim A'(x)=+o0;lim A'(x)=-1
)= g <0 )= )

Béng bién thién:
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T -1 zo —+00
5
I (x) + 0 -
h(x)
h(x) \ -1
—00

Tu BBT suy ra phuong trinh 4 (x) =0 c6 nhiéu nhét 2 nghiém thudc khoang [—%; +oo]

Ma £(0)=0,A(1)=0.

Vay phuong trinh da cho c6 dung hai nghiém x=0,x=1 .

Cau 47.10:  Tinh tong S tat ca cac nghiém cua phuong trinh 111(56 +32 jJrS"+1 +5.3"=30x-10=0.
X+
A. S=1. B. §=2. C. S=-1. D. §=3.
Loi giai

Diéu kién x>—%.

Phuong trinh tuong duong

In(5"+3%)=In(6x+2)+5(5"+3")-5(6x+2)=0

e In(5"+3%)+5(5 +3") =In(6x+2)+5(6x+2) (1).

Xéthamsb f(¢)=Inz+56t>0.Co f'(t)=%+5>0 , Vt>0nén f(r) dong bién trén
(0;+00).

T (1) suyra f(5°+3")= f(6x+2) & 5" +3" =6x+2 < 5 +3" = 6x-2=0

Xét g(x)sz +3"—6x-2, g'(x)szhl5+3xhl3—6

g"(x)=5"(In5)" +3*(In3)" >0, ‘v’x>—%.
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Nén g'(x) =0 c6 khong qué 1 nghi¢ém suy ra g(x) =0 c6 khong qua 2 nghiém trén

[—%;ﬁtooj. Ma g(O) = g(l) =0. Vay phuong trinh c6 tdp nghiém la {0,1}. Do do S=1.

Cau 47.11:  S6 nghiém cua phuong trinh In =23""-2x*+80+In3 Ia

Jx? +80
3x

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

PT < Invx? +80 +24x2 +80 = In3"" +2.3" (1)

Xétham sd f(t)=Int+21,Vt>0; Ta co: f’(t)=%+2>0,w>0:> Ham s6 f'(¢) dong bién
trén (0;+0).

Tir (1) suy ra f(m):f(?‘“)@ x2+80=3""<x?+80=9"" <= 9" —x*-80=0

Xét ham s6 g(x)=9""-x"-80 trén R. Ta co:

g'(x)=2.9""1In3-2x

g"(x)=4.9""(In 3)2 -2

g"(x)=0< x=x, =—log, (2ln2 3)—1:> g'(x,)= g'(—log9 (21112 3)—1) ~3,7>0
lim g'(x) =+o0; lim g'(x) = +o0

Béng bién thién:

T 6 —:'.ogg(‘zm“)::‘u) -1 +00
g"(x) - 0 +
+00
+00
() \ /
g'(z0)

Duya vao bang bién thién ta co g'(x) >0,Vx e R= ham s} g(x) dong bién tréen R =
phuong trinh g(x) =0 c6 nhiéu nhat mot nghiém.

Ma g (1) =0

Do d6 phuong trinh da cho c6 duy nhét 1 nghiém .

Ciu 47.12:  Cho phuong trinh 2 + m =log, (x—m) v6i m 13 tham s6. C6 bao nhiéu gia tri nguyén cua

me (—1 &1 8) dé phuong trinh da cho c¢6 hai nghiém?
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A. 20, B.17. C.9. D. 21.

Loi gisi
Chon B
Diéu kién x >m
PT< 2" +x=x—m+log, (x—m) < 2" +x=2""" +log,(x—-m) (1)
Xéthamsd f(t)=2'+t,VteR;Tacé: f'(1)=2'In2+1>0,VieR= Hamsd f(r) dong
bién trén R
Tir (1) suy ra £ (x)= £ (log(x —m)) < x = log, (x—m) < x—m=2" & m=x-2"
Xétham s g(x)=x—2" trén (m;+»). Tacod: g'(x)=1-2"In2;
g'(x)=0=2"In2=1< x=log,(log,e) = g(log,(log,e))=log, (log,e)—log, e
)= )=

Béng bién thién:

T m loga(logse) +00

g'(x) + 0 -

loga(logae) — logae

g(x) / \
m — 2™ >

Do d6. Phuong trinh da cho c6 2 nghiém

m—2" <m<log, (log, e)—log, e < m<log, (log, e)—log, e ~—0,91

meZ
Vi nén me{-17;-16;-15;...;-1}
me (—18;18)

Vay c6 17 gia tri cia m .
Cau 47.13:  Cho phuong trinh

3‘—3x2+1‘—2 1

log ‘m3‘—3m2 +1‘+2

2_“'"3‘_3'"2“‘. log,, ( ‘x3‘ —3x*+ 1‘ + 2) + 2_Hx

Goi S 1atap hop tit ca céc gia tri m nguyén dé phuong trinh di cho c6 6 nghiém hodc 7 nghiém
hodc 8 nghiém phan biét . Tinh tong binh phuong tit ca cic phén tir ciia tap S .
A. 20. B. 19. C. 14. D. 28.
Loi giai
Chon A
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Ta co 2_“"13‘_3"12“‘.102(;81 (

—‘x3‘— X2+l 1 _
‘x3‘—3x2+1‘+2)+2‘ ’ 12-10g3{‘m3‘3m2+1‘+2}—0

PN 2”"3‘_3"2”‘”'10& ( ‘x3‘ 34 1‘ I 2) _ 2””’3‘_3'"2“‘”'10& (Hm3‘ —3m* + 1‘ + 2) .

Xétham so f(r)=2"log, ¢ v6i 122; Taco f'(t)=2' 1n2.10g3t+2t.% >0Vr>2.
n

Suy raham s f(¢) dong bién trén (2;+).
Do d6 phuong trinh twong duong véi Hm3‘ —3m* + 1‘ = Hx3‘ —3x" + 1‘ (1).
V& d6 thi ham s6 g(x)=x"~3x>+1 tir d6 suy ra d thi |g(x)| vd 6 thi cta |g(|x])| nhu hinh

VveE.

- #

Tur db thi suy ra (1) c6 6,7,8 nghiém < 0< g(|m)[<3.
Tu d6 thi suy ra cac gia tri nguyén ctia m 1a -3,-1,0,1,3.
Vay §=20.
Ciu 47.14:  Cho phuong trinh 2° log, (x* +2) =4""/[ log, (2[x+4|)+2] . Goi S la tap hop cic gié tri
a thudc doan [0;2020] va chia hét cho 3 dé phwong trinh c¢6 hai nghiém. Hay tinh tong cac

phan tir cta S .
A. 0. B. 2041210. C. 680403. D. 680430.

Loi giai
Chon C

Phuong trinh tuong duong

2 log, (¥* +2) =2 log, (2[x +d|)+2]

427 log, (¥ +2) =427 log, (2|x+a)+2]

Trang 707



8 NHOM WORD - BIEN SOAN TAI LI U 50 BAI TOAN ON THI THPTQG: 2019-2020

2" log, (x*+2)=2"""[log, (2[x+d|) +2] (*)

t

2 \
>0,Vt>2 ,nén f(t) don
tln2 f() g

Xéthamso f(1)=2"logt, 122.C6 f'(t)=2"In2.log,t+

bién [2;+ ).

‘+2)=f(2 2
Khi d6 (*) < S 2)=1 @heral2) W =2+ (1)
X +2>22;2 | x+al+2>2
x*=2(x+a) - X’ =2x-2a=0 (2)
x*==2(x+a) [X’+2x+2a=0 (3)

Phuong trinh (2) AE2) =1+2a, phuong trinh (3) c6 A, =1-2a.

Vi AE2) +A;, =2>0 nén it nhat mot trong hai phwong trinh (2), (3) luén ¢ hai nghiém phan

biét. Dé phuong trinh (1) c6 hai nghiém phan biét, ta xét cac truong hop sau:
1
* TH1: (2) c6 hai nghi€ém phan biét: AEZ) >0=1+2a>0=a> 5 Khidé Af;, <0 nén (3) vo
nghiém. Truong hop nay théa mén diéu kién bai toan.
. . . 1 .
* THI: (3) c6 hai nghi¢m phan bi¢t: Aj;) >0 1-2a>0a< 5 Khi d6 A, <0 nén (2) vo
nghiém. Trudng hop nay ciing thoa man diéu kién bai toan.
1

Do d6 phuong trinh da cho ¢6 2 nghiém khi va chi khi a € [—oo;—%) ) [5;+oo)

Vi a €[0;2020] va chia hét cho 3 nén a € S ={3;6;9;12;...,2019}

Tong cac phan tircia S 1a: 3+6+9+..+2019=3.1+3.2+3.3+...+3.673

673.674

=3(1+2+3+..+673)=3. = 680403

BO SUNG CACH 2:

Xét phuong trinh x* =2|x+a| (*)

V& d6 thj ham s6 y = x? (1);y= 2|x+ a| (2) trén cing mot hé truc toa do ta dugc:
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Y (1) -
I/
A2)
\ ’
X \ ,’
NN ’ A3)
X \ ,1 ’I
\ Al
\ I’
¥ \ ’ ’
b A ’ ’
A \ h) ’
b \ ’ ’
. \ ’ )
: \ / ’
N v ’ s
\ A , ’
\ \ ; it
\ \ ’ )
\\ \ ’ A
Mg
\|s
VAR
kY . L
—1/2 p 1/2

Xét 2 vi tri nhanh trai va phai cua do thi ham s6 (2) tiép xuc véi (1) khi d6 dé dang tim dugc

a =_?1; a =% tmg v6i d6 thi (2); (3) (hinh v&).

Tur dd thi nhan xét :

Phuong trinh (*) dé cho c6 2 nghiém khi va chi khi a € [—oo; —%j u[%; +oo)

Viace [0;2020] vé chia hét cho 3nén aeS = {3;6; 9;12;...,2019}

Téng céc phan tircia S 1a: 3+6+9+...+2019=3.1+3.2+3.3+...+3.673

673.674

=3(1+2+3+..+673)=3. = 680403

Cau 47.15:  Cb bao nhiéu gié tri thuc ctia tham s6 a dé phuong trinh

47 log ; (x* = 2v+3)+ 2% log, (2]x—a] +2) =0
2

¢6 3 nghiém thyc phan biét ?
A. 0. B. 2. C. 1. D. 3.
Loi giai
Chon D

fd

PT da cho twong duong véi 22;1053 \ (x2 —2x+3)+ﬁlog21 (2|x—a| +2) =0.
22 :

=S ilogz (x2 —2x+3) =2XZL_leog2 (2]x—d|+2)

22‘x—a‘
277" log, (x* = 2x+3) =27 log, (2[x—a|+2)
© 2" log, (¥ —2x+ 3)= 27 log, (2|x—d|+2) 1)
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t

Xét ham s6 f(t)=2"1og,t,Vt 22; Ta cé: f'(t)=2"Int+ 2

>0,Vi>2= Hamsb f (¢
tIn2 f()

dong bién trén (2;+).
T () suy ra f(x* =2x+3)=f(2]x—a|+2) < x* - 2x+3=2|x —a|+2
<:>x2—2x+1=2|x—a| *)

X’ =2x+1=2(x~a) o[ arr2a41=0 ()
X =2x+1=-2(x-a) |x*=2a-1 3)
Phuong trinh (*) c6 3 nghiém phan biét néu xay ra mot trong cac truong hop sau:

* TH1: (2) c6 hai nghi€ém phan bi¢t va (3) c6 nghiém kép khac hai nghiém cua (2):

3

Ay>0 [3-2a>0 |95
L f— > a=—

AL =0 |2a-1=0 1 2

6) a=—

* TH2: (3) c6 hai nghi€ém phan bi¢t va (2) c6 nghiém kép khac hai nghiém cua (3):

3
Ay=0 (3-24=0 |73
{ & Q{ a ?

=
A;3)>O 2a-1>0

a>—

[\

* TH3: (2) va (3) déu co hai nghiém phan biét, trong d6 c6 mot nghiém chung:

. *—4x+2a+1=0
Dicu nay xdy ra khi h¢ * rred c6 nghi¢m
x*=2a-1
x*—4x+2a+1=0 [x=a x=1
= =
x*=2a-1 a= a=

e Khia=1taco: (2) trd thanh x2—4x+3=0<:>{x
x:

x=1

(3) tré thanh x* =1@{
x=-1

Khi d6: PT da cho ¢6 3 nghiém.

1 3
Vay aeq—;1;—¢.
y ae{ i3]

BO SUNG CACH 2:

Xét phuong trinh x* —2x+1=2|x—a| (*)

V& d6 thi ham s6 y = x> —2x+1 (1);y= 2|x— a| (2) trén cing mot hé truc toa do ta dugc:

Trang 710



8 NHOM WORD - BIEN SOAN TAI LI U 50 BAI TOAN ON THI THPTQG: 2019-2020

Yy (1)

(0] 1

nhanh bén tri cta (2) ti€p xtc véi (1)
Nhan xét (*) c6 3 nghi¢m phén biét < | nhanh bén phai ctia (2) ti€p xdc vdi (1)

(1)va(2)cungtrung cuc tri tai 1

x* —2x+1=2(a—x)c6 nghiém kép
& | x* =2x+1=2(x—a)cé nghiém kép< | a =

a=1

Vay c6 3 gia tri cia a@ thda man bai toan.
Ciu 47.16: Tim tong tit ca cac gia tri cia tham s6 a dé phuong trinh
322 Zlog . (2|x—a|+2) c6 ding ba nghiém phan bigt.
A. 2. B. 3. C. 1. D. 0.
Loi giai
Chon B

X2 —2x+3—(2‘x—a‘+2) _ ln (2 |x B a| + 2)

PT da cho tuong duong véi 3 =
g g ln(x2 —2x+3)

o3 (x2 —-2x+ 3) =3 1n (2]x—d|+2) ).

t

Xét ham s f(t)=3’.lnt,‘v’t22;Tac(): f'(t)=3’ln3.lnt+37>O,‘v’t22: Ham sb f(t)
d6ng bién trén (2;+oo).
T () suyra f(x*-2x+3)=/(2]x—a|+2) & x> —2x+3=2|x—a|+2

X —2x+1=2|x—a| *)
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x*=2x+1=2(x-a) - ¥ —4x+2a+1=0 (2)
X =2x+1=-2(x-a) |x*=2a-1 3)

Phuong trinh (*) c6 3 nghiém phan biét néu xay ra mot trong cac truong hop sau:

* TH1: (2) c6 hai nghi€ém phan bi¢t va (3) c6 nghiém kép khac hai nghiém cua (2):

3
Ay>0 [3-2a>0 |95
L f— > a=—
A =0 [2a-1=0 1 2
a=—
2

* TH2: (3) c6 hai nghiém phan bi¢t va (2) c6 nghiém kép khac hai nghiém cua (3):

3
Apy=0_ [3-2a=0 |75 3
= = <a=—
Al >0 2a-1>0 1 2
a>—
2

* TH3: (2) va (3) déu co hai nghiém phan biét, trong d6 c6 mot nghiém chung:

. *—4x+2a+1=0
Dicu nay xdy ra khi h¢ * rred c6 nghi¢m
x*=2a-1
x*—4x+2a+1=0 [x=a x=1
= =
x*=2a-1 a=1 a=

e Khi ag=1 tacé: (2) tré thanh x2—4x+3=0<:>{x 3
x:

x=1

(3) tré thanh x* =1@{
x=-1

Khi d6: PT da cho ¢6 3 nghiém.

R 1 3
Vay ae {E;I;E}
Ciu 47.17:  Tim sb gia tri nguyén ctia m thudc [-20;20] dé phuong trinh
log, (x* +m+xyx? +4) = (2m—9)x —1+(1-2m)x* +4 c6 nghiém.
A 12, B. 23. C. 25, D. 10.
Loi gidi
Chon B

Diéu kién xac dinh: x> +m+xvx>+4 >0.

log, (" +m+x/x" +4 ) = (2m=9)x—1+(1-2m) ¥ +4
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< log, (x(\/xz+4+x)+m)=2mx—9x—1+\/x2+4—2m\/x2+4

4x

< log, | ———
2[\/x2 +4-x

+mj=2mx—9x—1+\/x2+4—2m X +4

2
<:>10gz[4x+m x"+4 mx}:zmx—9x—1+ [ +4—2md+4

X’ +4—x
<:>log2(4x+m x’ +4—mx)+(8x+2m x’ +4—2mx)+1=10g2 (\/x2 +4—x)+(\/x2 +4—x)

<:>log2(8x+2m x2+4—2mx)+(8x+2m x2+4—2mx)=10g2(\/x2+4—x)+(\/x2+4—x) (1)

Xéthamsé f(t)=log,t+1t, t € (0;+).

1'(?) =th+2+1 >0, V¢ €(0;+00) nén ham s6 dong bién trén (0;+00).
Khi d6 (1) & 8x+2mxt +4—2mx=~/x* +4 —x

& 2m(J 4 —x) = (V¥ +4—x)-8x

VX +4-x
8x(\/x2 +4+x)
S2m=1-

4

<:>2m=1—2x(\/x2+4+x)
[, o, 1-2m
SxVx T +4+x :T'
Xétham sb g(x) =xVx’ +4 +x” v6i x e (—o0;+ ).

(\/x2 +4 +X)2
—F—20,VxeR.
Vx?+4 ’

Taco g'(x)=

X—»—00 X—>—00

4 4
lim g(x)= lim [x(\/xz +4+x)} = lim {x—} =lim —=
( ) X—>—00 x2 +4_x Xx—>—0 1+ 4 _1
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lim g(x)= xlirzlo{xz ( /1+xi'2 +1ﬂ = +0.

Ta c6 bang bién thién cta g(x)

Dé phuong trinh ¢6 nghiém thi s 2em< %

Do m nguyén thudc [-20;20] nén s6 gia tri m 1a 23.

Céau 47.18:  Cho x,y 1a hai sb thuc dwong thoa man 4+9.37 2 = (4+ 9x2-2)’).72y-x2+2. Gi4 tri nho nhét

x+2y+18
X

cua biéu thitc P= 1a

A. 9. B. 32‘5 C. 1+942. D. 17,

Loi giai

Ta oo 4+49.37 7 = (449727072 e 44377 44 32070 [ 7o

4+3x2—2y+2 4+32(x2—2y)
7x2—2y+2 - 72(x2—2y)

(*).

, 4
Xét ham sé £ (1) = -~

7[

t t t
3 trén R. Taco f(¢)= 4[%} +[%j nghich bién trén R.

(”‘)<::>f(x2 —2y+2)=f[2(x2—2y)Jc>x2—2y+2=2(x2—2y)c>x2—2y=2c>2y=x2—2.

2
Tado p=X ***16_ 16,45, /x.E+l<:>P29.
X X X

Dau "=" xay ra khi va chi khi x =4.
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x+y-1
2x+3y

Cau 47.19:  Cho cac s6 duong x,y thoa min logs[ j+3x+ 2y <4. Gia tri nho nhét cta biéu

thirc A=6x+2y+f+2 bang
Xy

A. %. B. 114/3. C. # 19.

I

Loi giai
Chon D
x+y-1

>0
bK: § 2x+3y S x+y>1

x,y>0

Ta co:

x+y-1
lo +3x+2y<4
g5[2x+3yj Y

<:>(log5(x+y—1)+1)+5(x+y—1)§10g5(2x+3y)+2x+3y
< log, [5(x+y—1)}+5(x+y—1)£10g5(2x+3y)+2x+3y(*)

Xét ham s6 (@) =log,(1)+¢ trén (0;+00), vi f'(t)=%+l>0,‘v’te(0;+oo) nén ham s
n

f(t) dong bién trén (0;+00).

(*)<:>5(x+y—1)ﬁ2x+3y<:>3x+2y£5

Mait khac, ta co

A=6x+2y+i+2=(9x+iJ+[4y+2j—(3x+2y)22.6+2.6—5:19.
y

Xy X
9x=i

X 2

: 9 Y73 ,
Dau“="xdyra j4y=— < 3 (thoéa man dicu kién).

y

y==

3x+2y=5 2

Vay GTNN ctua 4 1a 19.
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Ciu 47.20:  Cho hai s6 thuc x,y 16n hon 1 va thoa man y*.(e*)" > x’.(¢*)¢ . Tim gia tri nho nhét ctia

biéu thirc P = log, \/E +log, x.

A Y2 B. 242. C. 1+242. p. V2
2 2 2
Loi giai
Chon C

Voi x,y>1,tacod

yx.(ex)ey > xy.(ey)ex
N 1n( V() ) > 1n(xY.(ey)€" )
< xlny+xe’ > ylnx+ ye*

e/ _Inx €

Sy, e nx ey
y y X X

. 1
Xét ham so g(f) =te' —e' +1—1Inz trén [1;+0), c6 g'(t) =te' —~>0,Vt >1.
t

Ham s6 g(f) dong bién trén [1;+0) nén g(t) > g(1)=1> 0,V > 1.

Xét ham s (1) = Int +< trén (L+e0),co f'(t) = &;) >0,V¢>1, nén f(¢) dong bién trén
t t

t
(;40). Véi x,y>1thi )<= f(y)2f(x) < py=>x.

l+u 1 . 2
bat u=log . y. Do y2x>1nén u>1. Taco P=h(u)=7u+—. Nhan thay h'(u)=u2—22
u u

2

nén A'(u)=0 khi u=+2, h'(u)<0 khi 1<u <2, h'(u)>0 khi u >+2. Din téi

P=h(u)2h(«/§)= 1+§\/§,Vu21, ding thirc xay ra khi u =+/2.
Vay min P = 1+§\/§, dat duoc khi y=xJE va x> 1.

Cau 47.21:  Cho hai sb thyc x,y théa man 0<x,y <1 trong d6x,y khong dong thdi bang 0 hodc 1 va

10g3(1x+y j+(x+1).(y+1)—2=0. Tim gi trj nho nhat cua P véi P=2x+y
A.2. B.1. C.%. D. 0.

Loi giai
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Chon B

Tir didu kién d& bai va 1x+y >0;1-xy#0 = x+y>0;1—xy >0khi d6

log3[f+xyyj+(x+1).(y+1)—2=O<:>10g3 (x+y)+(x+y)=10g3(1—xy)+(1—xy) (1)

Xéthamsd f(t)=log,t+t (t>0)co f'(t)= +1>0Vt>0
F(t)=tog et (¢>0) 6 F(t)=
= f(t) 1a ham s6 dong bién trén khoang (O;+oo).
Véyphuorngtrinh(1)<:>x+y=1—xy:>y=1_—x:>P=2x+1_—x
1+x 1+x

1 £ 1-x . . -2 , x=0
Xétham so f(x)=2x+—— v6i xe[O;lJco fl(x)=2+ 5 cho f'(x) =0 <

x+1 (x+1) x=-2

f(O)=1;f(1)=2:>r[r()yilﬂ1f(x)=1:>chQnB

Ciu 47.22:  Xét cac sb thuc duong x, y thoa man ln[l_zxj =3x+y—1. Tim gia tri nho nhét P
xX+y
1 1
cia P=—+——.

X \fxy

A. P =8. B.P_ =4. C.P. =2. D. P =16.

Loi giai
Chon A

Piéu kién O<x<%.

Tu gia thiét ln( xj=3x+y—1 <:>1n(1—2x)+(1—2x)=1n(x+y)+(x+y) (1)

x+y
Xét ham sb f(t)=Int+t trén (0;+0) cb f'(t)=%+1>0, Vt>0 do d6 ham f(t) don diu.

Viy (1) 1-2x=x+y < 3x+y=1 (2)

, 1 1 1 2 1 2
COP=—F—2>2—+ =—+
x \/E x x+y x 1-2x

1 1 4 1
bit ¢(x)==+ ,taco ¢'(x)=——+—— suyra ¢'(x)=0=x=—.
* g( ) xr 1-2x g( ) xz (1—23{)2 y g( ) 4

Do d6 milng(x)=8.V€1y P . =8.
2
Bésung:céthédénhgiéP=1+Lzl+ 2 =l 2 > 4 =l
x \/E x x+y x 1-2x x+1—x 8
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Lz N2y+l .
Ciu 47.23:  Cho hai s6 thuc x, y khong 4m théa man x° +2x— y+1=log, T Gia tri nho nhat cua
X
biéu thic P=e™"' +4x* -2y +1 1a
AL B. 1. c. L. D. 1.
2 2
Loi giai

Chon A

x2+2x—y+1=10g2—\'2y+1r1 <:>2(x+1)2+10g2(2(x+1)2)=10g2(2y+1)+(2y+1).
X

Xéthamso f(t)=t+log,t ,(t>0); f'(¢)=1+ >0,Vt>0

t.In2
Suy ra 2(x+1)2 =2y+1 :>2y:2(x+1)2—1,
P=e""+4x" =2y +1 =e2x’1+4x2—2(x+1)2+1+1 = +2x" —4x=g(x).

g'(x) =2¢”" +4x—4 1a ham s6 dong bién trén nira khoang [0; +OO) nén g'(x) =0 cotdida 1

nghiém, nham dugc nghiém x = % nén nghiém do6 1a duy nhét.

€
g'(z) - 0 +

9(z)| e \_%/

Vay minP=—l tai le.
2 2

M

Ciu 47.24:  Cho hai sb thyc dwong x, y thay déi thoa man ding thire (xy—1).2°"" =(x"+y).2""".
Tim gi4 tri nho nhat y,, cua y.
Ay =3. B.y. =2. C.y. =1 D. . =+/3.
Loi giai
Chon B

Taco (xp—1)2""" =(x" +7)27" < (20-1-1)2°"" = (¥’ + )27 77 (1)
Xétham f(¢)=(z-1).2" véi t>1.
Khido f'(¢£)=2"+(1-1).2"In2>0 véi Ve >1.

X +2

Tr () 2xy-1=x’+y+le y= 1
x—
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. 2x*—2x—4
(2x-1)’

Loai x=-1 vi diéu kién cua ¢ nén f(2)=2.

4 xyeR X 3 3 YRR |
Cau 47.25:  Cho - saocho In|2+—|+x" —In3=19y" — 6xy(x+2y). Tim gié tri nho nhat m
XY Z y
ctia biéu thire 7 = x+ ! .
x+3y
A m=1++3. B.m=2. Qm:%. D. m=1
Loi giai
Chon C
Tacod
1n[2+1]+x3—1n3:19y3—6xy(x+2y)<:>m(2y+x)+(2y+x)3:m(sy)+(3y)3 (1)
y

Xétham sO f (¢)=1In(¢)+ > voi >0 ¢6 f’(t):%—l—3t2>0 Vt>0=> f(¢)dong bién

1
Vay (1)<:>2y+x:3y<:>x:y:>T:x+—

4x

Ap dung bt ding thic AM-GM

T:x+i:3—x+f+iz3—x+2 x 1 :3—x+lz§+l:§ Diu bang xay ra khi

4x 4 4 4x 4 44 4 24 2 4
x=y=1
Ciu 47.26:  Cho X,y la cac s6 thuc duong thoa man diéu kién
SeH +3%+ x+1= 53 +37* 4+ y(x—4). Tim gi4 tri nho nhat cia bicu thic P=x+y.

A. 3. B. 5+2:/5. C.3-2.5. D. 1+4/5.
Loi giai

Chon B

3 5¥

Ta co 5x+4'v+37y+x+1: 5 +37 Y 4 y(x—4)

& 5V 3 L x4y =5 3 Ly —1(1).

Xéthamsd f(1)=5—=3"+¢ trén R,

Vi f/(t)=5"In5+3"In3+1>0;Vx € R nénhamsd f(¢) dong bién trén R (2).
Tur (1) va (2) tacé x+4y =xy—1(3). D& thdy x =4 khong théa man (3).

_ x+1

1 két hop didukién y >0 suyra x> 4.
x_

Véi x =4, (3) <y

Trang 719



8 NHOM WORD - BIEN SOAN TAI LI U 50 BAI TOAN ON THI THPTQG: 2019-2020

x+1
x—4

Dodo P=x+y=x+

Xét ham s6 g(x):x+x+1

trén (4; .
T ren( +oo)

Taco g'(x)=1-—>— =0 & =445
(x—4) x=4-+/5
x 4 445 +00
g'(x) - 0 +

+00

<) \mﬁ/

Dua vao bang bién thién ta co P, = (E‘nin) g(x)=5+ 25,
;+o0

xy

+377 4+ y(x—2). Tim gia

Ciu 47.27:  Chox, y lacac sé thyc duong thoéa man 5" + 3% +x+1=
trj nho nhat ctia biéu thirc T=x+y .
AT, =2+32. B.T, =3+2J3. C.T, =1+5. D. T, =5+32.
Loi gidi
Chon B

Theo dé ra ta c6

52 1 3 1=

Xy

+37 4 y(x-2)

xy-1

1
<:>5x+2y—3xTy+x+2y=5

3xy—1 + xy_l

Xét f(t)=5t—31—t+t.:f'(t)=5’ In5+3"m3+1>0

x+1
x+2

>0=>x>2

1
:x+2y=xy—1:>y=x—+2.Do y>0,x>0=>
x—

x+1  x’—x+1
x—2 x—2

Tacd: T=x+y=x+

T' x2_4x+1 x=2+\/§€(2;+00)

=
(x—2) x=2-+3¢(2+m0)
Béng bién thién

Chinh lai bbt cho em,chi xét v6i x > 2 nhé,két qua khong thay doi.
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x | —® 2.3 0 2+.03 +a0
T + 0 - - 0 +
3-2.f3 +a +x

Tl T

© T 3+23 A

Tir bang bién thién ta thiy 7. =3+2/3 tai x=2++/3.

Ciu 47.28:  Xét cac sb thyc duong x,y thoa min log, - 3{ =xy+3y—x+1. Tim gi4 tri nho nhit cua
Xy +
biéu thitc A= x+ 1.
y
A Amm Zﬂ B Amm z_ﬂ' C' Amm =_6 Q Amin =6
3 3
Loi giai

Chon D
Didu kién: x—3y>0.

x-=3y
xy+1

log, =xy+3y—x+1<log, (x—3y)-logy(xy+1)=xy+3y—x+1

< log, (x—3y)+(x—3y)=log, (xy+1)+xy+1(1).
Xétham f(1)=logyt+1,1>0.

1
t.In3

()= +1>0,Vt>0.

Suy raham sb f(¢) dong bién trén (0;+0) nén (1) x-3y=xy+1=y= -

x+3
A=x+l=x+x+3.
y x—1
+3 4
DétA:A(x)=x+x = A'(x)=1- ~=0<x=3do x,y>0.
x—1 (x-1)
x |0 3 +0
4 0 T
—0 y 1D
A4
s 6

Ciu 47.29: Cho x,y>0 thoa 2019°" P FYT2_ 6 Ty gis tri nho nhit P, cia

(x+2
P=2y—4x.
A. 2018 . B. 2019. C. % D. 2
Loi giai
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Chon D
Ta co: 20192(x2—y+2) _4x+—y+22 0o 20192(x2+4x+4)—2(4x+y+2) _ 4x+y —|—22
(x+2) (x+2)
& 2019°% (x4 2) = 2019 (4x 4 4 2)(*).
2
bat u=(x+2) (u,v>0)
v=4x+y+2

Khi d6: (*) < 20194 =2019"y & f(u)= f(v)

Voi f(1)=2019%"1,(¢ > 0)

= f'(1)=2019*.2In2019.4 4+ 2019* > 0,V¢ > 0

Dodé: f(u)=f(v)eu=v & (x+2) =dx+y+2e y=x"+2.
= P=2y—4x=2x"—dx+4=2(x—1)+2>2.

Vay P. =2 x=1.

Ciu 47.30:  Cho 2 sb thuc duong x,y thoaman log, [(chtl)(yjtl)]y+1 =9—(x—1)(y+1).Gié tri nho
nhat ctia biéu thic P=x+2y 1a

m

A. Pmin=12—1. B. Pminzzg. C.P, =-5+6V3. D.P  =-3+6v2.

Loi giai

Chon D
Taco log, [ (x+1)(y+1)]" =9-(x-1)(y+1)
= (y+1)[10g3(x+1)+10g3(y+1)]+(x—1)(y+l)=9.

<:>(y+1)[10g3(x+1)+10g3(y+1)+x—1]=9

9
<:>10g3(x+1)+x—1=m—log3(y+1)

<:>10g3(x+1)+x+1—2=L—2+logsi.
y+1 y+1

Xét ham s0 f(t)=log,t+t-2 v6i t>0 co f'(t)=———+1>0 v6i moi t>0 nén ham so

tIn3
f(t) luén dong bién va lién tyc trén (0; +oo) .

Tfrdésuyrax+1zi &= 9 —1=8_y,d0x>0 nénye(O;S).
y+1 y+1 y+1
A 8-y 9 9
Vay P=x+2y=—>+2y=2y-1+——=2(y+1)+——-3>-3+6+2.
Y ey y+1 y==y y+1 (y ) y+1 2
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. 9 3
Vay P =-3+632 khi 2(y+1)=—— < y=—2—1.
(y ) y+1 Y \/E
Cau 47.31:  Xét cac s thuc duong x,y théa min log, _3y =3xy+x+3y—4. Tim gia tri nho nhét
xX+5xy
P. cua P=x+y.
A' Pmin:4\/§+4' &Pmin:4\/§_4' C' Pmin:4\/§_4' D' Pmin:4\/§+4'
3 3 9 9
Loi giai
Chon B
1-—
log, ——"—=3xy+x+3y—4 = log, (1) ~log, (x+31) = 3y +x+3y 4
X+

< log, 3(1-y)+3(1-y) =log, (x+3xy)+(x+3xy)

Xétham f(¢)=log,t+1t,1>0 co f'(t)=%+l>0, Vt>0. Suy ra ham s6 dong bién trén
n
(0;+0). Suyra < log, 3(1-y)+3(1—-y) =log, (x+3xp)+(x+3xy) & 3(1-y)=x+3xy
I I e w1
3 3
X+y

Ciu 47.32:  Xét cac sb thuc dwong x, y théoa méan log A3

m:x(x_3)+J’(y—3)+xy. Tim

gid tri 16n nhit P cta biéu thirc p:M.
xX+y+6
A. 3. B. 2. C. 1. D. 4.
Loi giai
Chon C
Ta co:
logf#zx(x—3)+y(y—3)+xy
PP+ Y Hay+2

<:>logﬁ3(x+y)+3(x+y)=logﬁ(x2+y2+xy+2)+x2+y2+xy+2.

1

tln\/g

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

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

Tur (1) <:>xy=(x+y)2—3(x+y)+2.

2
+y+1
Tacod x=x+xy—xy=x(y+1)—xy£()C ; j - Xy

Ding thirc xay ra khi va chi khi x = y+1.
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(x+y+1)2

Do d6 tir (1), suy ra: x < —(x+y)2+3(x+y)—2.

bat t=x+y, t>0.

2
2t+1+(t+41)—t2+3t—2

2
Suy ra: P=2(x+y)+1+xs =_3t +22t_3=f(t).
X+y+6 t+6 4(t+6)
2
Ta co: f’(t)szO@tz.% (nhén)
4(t+6)
Béng bién thién
t 0 3 +00
/() + 0 -

£(0) / \

x=y+1 {sz
=

Duya vao BBT, ta c6 max P=max f ()= f(3)=1 khi va chi khi .
) x+y=3 y=1

(0;+oc

Ciu 47.33:  Xét cac s6 thyc duong x, y théa man 20187 Z 22X+

Tim gia tri nho nhat P_ cua

()chl)2 ' .
P=2y-3x.
A. Pmm:l &Pmm:z C. Pmmzé D' Pminzé,
2 8 4 6
Loi giai

Chon B
Céich 1: Ta co 2018 ™) = 2x+y2 & 2(x" —y+1)=logy 2x+y2

(x+1) (X+1)

& 2(x+1) =2(2x+ y) =10gy (25 + ¥) ~logygys (x +1)’
& 2(x+1) +10gy (x+1) =2(2x+ y) +logyy, (25 + 1)

Co dang f|(x+1)" |= f(2x+y) voi f(e)=2t+logyqt, (¥1>0).

1
t.In2018

f(¢) ddng bién trén khoang (0;+00). Khi d6 f[(erl)z] =f(2x+y) & (erl)2 =2x+y

Xeétham sO f(¢)=2t+logy, ¢, (V£>0),taco f'(t)=2+ >0 (V¢>0) nén ham sb

&S y=x"+1.

Ta co P=2y—3x=2(x2 +1)—3x=2x2—3x+2.
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Béng bién thién

+00

+00 +00
P 7
8

Vay P. = khi x=>.
8 4

min

AW

Ciu 47.34:  Cho 2 sb thuc duong x,y thoa man log, [ (x+1)(y+1)]" =9~ (x~1)(y+1). Gié tri nho
nhét ciia biéu thirc P=x+2y la

A p, =4 B. P =25—7. C.P,=-5+6/3. D. P, =-3+62.

min 2 min min
Loi giai
Chon D
Ta co log,[(x+1)(y+1)] " =9-(x=1)(y+1)
& (y+1)[log, (x+1)+log, (y+1) ]+ (x=1)(y+1)=9.

& (y+1)[log, (x+1)+log, (y+1)+x-1]=9

9
<:>10g3(x+1)+x—1=m—log3(y+1)

<:>log3(x+1)+x+1—2=L—2+log3 2
y+1 y+1

()

Xéthamsd f(¢)=log,t+t—2 véit>0 cb f'(t)=%+l>0 véimoi ¢ >0 nénham s £ (¢)
n

luén ddng bién va lién tyc trén (0;+0).

T (*) suy ra x+1=i <:>x=i—1=8_—y,d0 x>0 nén ye(0;8).
y+1 y+1 y+1

Vay P=x+2y=8;)1}+2y=2y—1+L=2(y+1)+il—32—3+6\/5.
y+

y+1 y+
Viy P, =-3+6v2 khi 2(y+1)=—— > y= 1.
y+1 V2

Cdu 47.35:  Cho hai sb thuc duong x, y théa man log, x+x(x+y)>log, (6— y)+6x. Gié tri nhd nhat

ctia biéu thirc P=3x+2y+§+§ bing
x oy
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A2 B.
3

Chon B
L x>0
biéu kién: .
0<y<6

Tir gia thiét ta co:

19.

D. 8+6x/§.

log, x+x(x+y)>log, (6—y)+6x < log, x> +x* > log, [x(6—y)}+x(6—y) (*)

Xét ham sb f(t)=log,t+1 voi t>0,Taco f'(t)=

+1>0,V¢>0 nén ham sb
tIn2

f(t)=log,t+¢ ddng bién trén khodng (0;+).

Do do (*)@f(xz)zf[x(6—y)}<:>x2Zx(6—y)<:>x26—y<:>x+y26(**)(d0 x>0)

Ap dung Bt dang thirc C si cho céc cip so duong va bat dang thire (**)

P=3x+2y+§+§=
Xy

Ding thic xay ra khi va chi khi

Cau 47.36:

Cho x,y 1a cac s6 duong thoa man log,

, ta co:

E(x+y)+[3—x+6j r.8 6+2/3—x—+2
2 2 x 2 2y

xX+y=6
_2 , ‘
3% _ 8 L 1*7% Viy gid tri nho nhét ctia P bang 19.
2 X y=4
ry_8
2y

2 2
2)c+—5)/2+1+x2 ~10xy+9y* <0. Goi M,m
x +10xy+y

2 2
A S F T S +xy+9 ,
lan lugt 1a gia tri 16n nhat, gia tri nhé nhat cuia P = w. Tinh T =10M —m .

2

xXy+y
A. T=60. B.T=94. C.7T=104. D. T =50.
Loi giai
Chon B
2 2
+5
logz%Jrlerz—10xy+9y2 <0
x +10xy+y

<:>logz(x2+5yz)—log2(x2 +10xy+y2)+log22+2(x2+5y2)—(x2+10xy+y2)£0

< log, (2)(2 +10y2)+2(x2 +5)/2)S10g2 (x2 +10xy+y2)+(x2 +10xy+y2)

< 2x° +10y” <x* +10xy +y°
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2
<X —10xy+9y° <0 @[fj —10[£j+9£0 ol1sX<9

Y Y y
2
5 5 [xj +X49
pX +xy+9y _\ y
xy+y’ X

Pit r=2> , didukién: 1<r<9
y
£ +t+9 £ +2t-8 t=-4
= 't:—; ! =0
11 99
=—1; f(2)=5; f(9)==—
F)=15 7 (2)=5 5 F9) =
. 99 .
Neanﬁ,m:S.VayT:IOM—m:94,

Cau 47.37: Vay Ay, =6.Cho cic s thyc duong x va y thoa man 4+9.37 > = (44972 ) 70,

Tim gi4 tri nh nhat cua biéu thic P = x+2y+i8 .
X
A. P=9. B p=3tY2
2
C. P=1+9/2. D. Ham s6 khong co gia tri nho nhit.
Loi giai

Chon A

Tur gia thiét tadat r=x* -2y, teR.

Phuong trinh 4 +9.3" 2 =(4+9"2'2”).72”'x2+2tr6 thanh
4+9.3’=(4+9f).4—?@4(7f—49)+9f 9.(Zj —49(=0.
7 3

Nhan thay 7 =2 13 nghiém phuong trinh.

Ta ching minh 7 =2 1a nghiém duy nhét cia phuong trinh.

MXét¢>2:7 >49 va 9(%) > 49 nén vé trai phuong trinh luén duong, nén phuong trinh vo

nghi¢m.

M Xétr<2: 7 <49 va 9(%) <49 nén vé trai phuong trinh luén am, nén phuong trinh vo

nghi¢m.
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2 2
x =2 thay vao P:x+2y+18:x +x+16

Vay t=x’-2y=2y=
X X

=x+E+122 /x.E+1=9. Dau bang dat duoc khi x=&:>x=4.
X X X

Y

Ciu 47.38:  Cho x,y 1a cac s thuc 16n hon 1 sao cho " (ex )e > x” (ey )e, . Tim gié trj nho nhét cia

biéu thire: P=log, \/xy + log, x.

A.%. B. 22. g“iﬁ. D.“f.
Loi giai

Chon C

Cach 1.

Tacs: v () 20 () @iy (e) J2m(x ()]

>_ Y
Inx+e* Iny+e’

Sxlny+xe’ > ylnx+ye' < (*)y(vi y=e' +Inx co

1
y'=e"+—>0;Vx>1nén y>y(l)=e>0)
X

o Int+e' —1-te" ... . 4
Xétham so: /(1) = =——— . V6iham s0

- trén(l;+oo) ta co f'(t)

Int+e (lnt+e’)

g(t)=Int+e' —1-te' co g'(t)z(lnt+e’ —l—te’)'zé—te’ <0,Vi>1

Nén g(1)<g(l)=-1= f'(¢)<O;Vi>1

=>y= f(t) 12 ham nghich bién trén (1; +oo) nén voéi (¥) f(x) > f(y) =>y>x>1

! 21+2 llogxy. ! =1+2\/§
log.y 2 2 log_ y 2

V2

1 1
Khi do leogx\/5+logyx25+510gxy+

DAu “=” xay ra khi: %logx y= < (log, y)2 =2 y=x

X

VQ'Y' Pmin = 1+i\/5

” , N x2+%—1
Ciu 47.39:  Tinh gié trj cta bidu thic P=x>+1> —xy+1 biétring 4 ~ =log, [14—(y—2)./y+1]

véi x =0 va —lﬁyﬁ%.

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

Loi giai
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Chon B
o
Xét4 7 1=1og2[14—(y—2)./y+1].

P 2x2%—1 , . . .
Taco4 ~ 24" ¥ =4, daubang xay ra khi va chi khi x=+1, .

Mt khic 14— (y—2) [y +1=14+3y+1-({y+1) .
V30

Dit r=/y+1 taco 0<r<—=. Xét him sb f(t)=—t+3t+14. Tatim GTLN — GTNN cta

(\/%j _56-930

2

x f(t)=£(1)=16.

ham sb trén doan O;ﬂ dwoc min_f(¢)=f
2 4 [0;@}
2

&
2

Suy ra 10g2[14—(y—2)\/y+1}£10g216=4,.

x==1 x=x1
Tur va suy ra ta co = . Thay vao P=2.

t=4y+1=1 y=0

Ciu 47.40:  Cho hai s6 thyc x, y thoa man OSxS%, OSyS% va log(11-2x—y)=2y+4x—1. Xét

biéu thite P=16yx" —2x(3y+2)—y+5. Goi m, M lan lugt 1 gid tri nho nhét va gia tri lon
nhat cia P . Khi d6 gié trj cia T = (4m+ M) bang bao nhiéu?

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

Chon A

Tacod

10g(11—2x—y)=2y+4x—1 <:>2(2x+y)—10g(11—(2x+y))—1=0
bat t=2x+y, 0<t<11.Phuong trinh tr¢ thanh: 2¢—log(11-7)-1=0. (1)

Xétham sb f(¢)=2t—log(11—¢)—1 trén khoang (0;11).

>0, Vte(0;11). Do d6 ham s f(¢) ludn dong bién.

1
Co y =2+
Y 11

D thdy (1) c6 nghiém ¢=1. Do d6 ¢=1 la nghiém duy nhat cua (1).
(1-y)
Suy ra 2x=1— y. Khi d6 P=16yTy—(1—y)(3y+2)—y+5 — 4y} —5y? +2y+3.

Xéthamsb g(y)=4y"—5y"+2y+3 trén {O;ﬂ, co

g'(y)=12y"-10y+2>0, ‘v’ye{o;%]
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Do do, milng(y)zg(0)=3, maxg(y)zg(1)=4.

%3] 23]

Suyram=3,m=4.

Viy T=43+4=16.
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