CHUYEN DE 2: MU VA LOGARIT
BAI 2. LOGARIT

Muc tiéu
% Kién thire

+ Biét khai niém va tinh chét cua logarit.

+ Biét cac quy tic 1ogarit va cong thirc doi co sb.

+ Biét cac khai niém 16garit thap phan, 16garit tu nhién.
+ Kining

+  Biét van dung dinh nghia dé tinh mot sb biéu thie chira 16garit don gian.

+ Biét van dung cac tinh chit cua logarit vao cac bai toan bién ddi, tinh toan cac biéu thic chtra

logarit.
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I. Li THUYET TRONG TAM

1. Khai ni¢m logarit Nhén xét: log,b=a < a“=b (a,b>0,a#1)

Cho hai s6 duong a,b véi a#1. S6 « thoéa mén dfmg Vi du: log,8=3 2> =8
o 2907 -

thic a” =b duge goi 1a 16garit co sb a cua b, va ky . . .
e & 8 Y Chu y: Khong c6 16garit ctia s60 am va so 0.

hi¢u la log, =b.

2. Tinh chat

Cho a,b>0,a#1. Taco:

log, =0; log,a=1
aloguh :b, loga(aa):a

3. Quy tic tinh logarit Vi du:

a. Logarit ciia mot tich 1 1
elog —+log, 2=log |—.2 |=log, 1=0;
Cho a,b,,b, >0 v6i a#1,taco: 2 2

|1oga(b1b2) =log,b, +logb, e log, 1 +log, %+ log, 3 +...+log, 7 +log, 8
2 3 4 8 9
Chu y: Dinh 1y trén c6 thé md rong cho tich ciia n sd 123 78
=log, (—.—.— ..... —.—j
duong: 234 89
log (b,...b |=log b +...+log b
0, () =log, b .. og, b, e

trong d6 a,b,,b,,....b, >0,a#1.

b 1’ 2"‘
b. Logarit ciia mgt thwong Vidu:

Ch 51 1, ta co:
0 a’bl’bz >0 voi a1, taco . 10g5%210g5 125—10g525:3—2=1;

b
log =—=1log_ b —log b, 1
b, * log, e —log, 49=-2.

Dic bigt: 1oga%=—1ogab (a>0,b>0).

c. Logarit cia mot liy thira Vidu:
Cho hai s6 dwonga, b, a #1.Véi moi «, ta co: * log, 8 = 3log,8=3.3=9;
log b* =alog b 1 1 3
a a e |o {‘/g:—lo §=—3=—.
o £ 4 £ 4 4
Pac biét:
" 1
log, \/_ =—log b
n
4. Pdi co sb Vi du:
Cho a,b,c>0;a#1;c#1, taco: log 16 4
*log, 16=—2—=—;
log,8 3
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log b
log, b= %8,
log, a
Dic biét: log, b= ! (b=1);
log, a

log , b =l10ga b
“ a

5. Logarit thap phan — légarit tw nhién

a. Logarit thap phan

1

* log, 27 =
& log,,3

1 1
¢ log,,2=log,2= 710g2 2= 7

(a;tO).

Logarit thap phan 1a 16garit co s6 10. Vi b >0, log,, b

thuong duoc viét 1a logh hoic Igh .

b. Légarit tu nhién

Logarit ty nhién 1a 16garit co s6 e. Vi b >0, log, b

duogc viét1a Inb.

Logarit thap phan
Ki hiéu: logb hodac Igh

SO PO HE THONG HOA
B Logarit co sb a cla b. B
e w1l Ki hiéu log, b 2ot
(0<a=1b=>0)

(" Dinhnghia ) ( Tinhchat) [ Quy tc 2
a=log,b=a" =b log,1=0 log, (b,...b,) = log, b, +...+log, b,
log,a=1 B
a.m:» 75 2 log, B;_ =log, b, -log, b,
log.(a8" )=«

log, b" =ulog, b =

Logarit ty nhién
Ki hiéu:Inb

Céng thirc
ddi co sb

log, b= log, b
log, a

1
1
1
i
i
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
i

-
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II. CAC DANG BAI TAP

Dang 1: Bién d6i biéu thirc 16garit

Bai toan 1. Chirng minh ding thirc
4+ Vidu miu

Vidu 1: Cho x,y >0 vax’+4y> =12xy. Khang dinh nio sau day ding?

A. log, (x+2y) =log, x+log, y+1.

B. log, ( 2 ] =log, x—log, y.

C. log, (x +2y) = 2+%(log2 x+log, y).
D. 4log, (x +2y) =log, x+log, y.
Huéng din giai
Véix,y>0,tacod: x° +4y> =12xy & (x+2y)2 =16xy
< log, (x+2y)2 =log, 16xy

®2log2(x+2y)=4+log2x+log2y

< log, (x+2y) = 2+%(log2 x+log, y).

Chon C.

Vi du 2: Cho cac s6 thue a < b < 0. Ménh dé nao sau day sai?

B.1n(\/E)=%(1na+1nb).
D. ln(%jz = ln(az)—ln(bz).

A. ln(ab)2 = 1n(a2)+ln(b2).

c. m[ﬁjzm\a\_ln\b\.
b

Huéng din giai
Vikhi a <b <0 khong ton tai Ina, Inb.
Chon B.

Vi du 3: Cho a, b, ¢, d 1a cac s6 thuc duong, khiac 1. Ménh dé nao dudi day

dang?
A a=b' | L]=£, B.a=p' o me_4d
b) d Inb ¢
C.a=p! MO _C D.a=b' ol d|=2,
Inb d b c

Huéng din giai

Nhéan xét: Cac 16garit
cd mat trong cac dap
an déu c6 cing co sb
2. Do @6 ta ciing co
thé dung cac quy tic
cia 16garit, bién doi
ting dap 4an dén khi
thiy xuit hién biéu
thtc  khong  con
logarit va so sanh véi
gia thiét ban dau dé

tim ra dap an dung.

Chi y: Khi bién doi
biéu  thuc chtra
logarit, ta can than
trong trong viéc lua
chon tinh chit, cong
thirc, quy tic sao cho
biéu thirc ludn xac
dinh véi diéu kién

ban dau.
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Do a, b, ¢, d 1a cac so thuc duong, khac 1 nén ta co:

Chon B.

Vi du 4: V6i cac s6 thuc duong a,b bat ky, ménh dé nao dudi day dung?

A. log,| —

B. log,| —

C. log,| —

D. log,| —

a=b"<clna=dnb <
=1+3log, a—log, b.

1
:1+§10g2a—10g2 b.
=1+3log,a+log, b.

= 1+%10g2 a+log, b.

Huéng din giai

Ta co:

3
log, (2%] =log, (2a3)—10g2 (b) =log,2+log, a —log, b=1+3log, a-log, b.

Chon A.

Bai toan 2. Tinh gia tri ciia biéu thirc khong cé diéu kién. Rit gon biéu thirc.

4+ Phuwong phap giai

Pé tinh log, b taco thé bién ddi theo mot trong céc cach sau:

*b=a", tordosuyra log b=log a“=a;

*a=>b", trdosuyra logabzlogba b:l;
a

a

ca=c", b=c
log, b=log , ¢’ ==.

R , 1 <A R. \ ,
eDé tinh »°*°, ta bien doi b=a”, tdr dO suy ra

£ tirdota suy ra

B

o

blognc _ aalogac _a

=C

4+ Vidu miu

Ina d

Inb ¢

7
* log,, 128 =log , 2" = 3

. 3210g29 :2510g29 —
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Vidu 1: Cho a,b,c,d > 0. Rit gon biéu thirc

S= lng+ln2+ln£+ln£ ta duoc

c d a
A. S=1. B. S=0.
C.s=m|4:+2 <, 4] D. S=In(abcd).
b ¢ d a

Huéng din gii
Ta co: S=1n£+ln2+ln£+ln£:1n 2.2.2.1 =Inl1=0.

c d a bcda
Chon B. Phwong phdp giii tric

Vi dy 2: Cho a,b>0 va a,b#1, biéu thic P=log b'.log, o' "8"iem: Ta thiy cdc dip dn

. déu la cac hang so, nhu viy ta
bang

A.6 B. 24 C. 12. D. 18.

dw doan gia tri cua P khong

. phu thudc vao gia tri cua a,b.
Huwéng dan giai
St dung may tinh bé tui Casio,
Taco: ,
thay a=b=2 vao biéu thuc

P=log - b*.log,a* =log , b'.log, a* =

logﬁ b3.logb a* roi bam =
duwoc két quda P =24,
Chon B.
Vi du 3: Cho a,b 1a cac s6 thyc dwong thoa man a=1, a# \/; va Phwong phap giai tric
log, b = \/5 ‘ nghiém:
Chon a=2,b=2"

Chon B.

« X A1t A ’ b
Bién d6i bicu thirc P =log & \/g ta dugc Bém may ta duoc

P=-1-.

Chon C.

A. P=—-5+33. B. P=—1++3.

C. P=—1-+/3. D. P=-5-33.
Huéng din giai

Ta co:

P_loga\/g ;(logab—l)_ ;(\/3—1) _\/5_1__1_\/5.

log b-1 \/5_2

Jb log Jr-1 1
log, — “ )
a

Chon C.
Vi du 4 : Bién d6i biéu thirc
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P=log ,(a"b*)+log (%}+log% b2 (v6i O<a#l, 0<b#1)
ta duogc

A.P=2.  B.P=l. C.P=13. D.P=+2.
Huéng din giai

Str dung céc quy tic bién doi 16garit ta co:

P=log, (a‘ob2 ) +log - [%] +log,; b

:%[logd a'° +10ga bZJ +2|:10ga a—]oga \/ﬂ+3.(—2)10gh b

1 1
=—|10+2log b |+2|1-—log b |-6=1.
sL0+210.6)+2] .1

Chon B.
Bai toan 3. Tinh gia tri biéu thirc theo mét biéu thirc di cho
4+ Phwong phap giai
Pé tinh log b theo m=log x;n=1log, y ta bién d6i Vidu: Cho log b=2,log, c=-3.

— 4% P Y b’
b=a".x".y". Tinh gia tri cua logua b

—.

c

Tu do suy ra log b =log a“.x".y" =a+mpB+ny. .
Huwéng dan giai
Ta co:

213

log, a

2 3 4
= =log a”+log b —log c

=2+3.2—4.(—3)=20.

4+ Vidu miu

Vidu 1. Cho log,, 27 = a. Khi d6 gid tri cia log, 16 dugc tinh theo a la

A. m. B. M. c. 2 D. 2%
3+a 3—a 3—a 3+a

Huéng din giai

log,27  3log,3

Taco: a=log, 27= = =log,3= .
& log,12 2+log,3 & 3-a
4(3—a
Khi do log, 16 =4log,2=—+—=— =+ __ 4 _40-q)
log,6 1+log,3 14+ 2a 3+a
3-a
Chon A.
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Vidu 2. Cho 1g3=a,1g2 =b. Khi do gia tri cua log,,, 30 dugc tinh theo a la:

A4(3—a) B I+a c. @ p. ¢
" 3-p '3(1—b)’ "34b "34a’

Huéng din giai
1g30  1+1g3 I+a

1g125 3(1-1g2) 3(1-b)

Ta co: log,,, 30 =

Chon B.
Vi du 3. Cho a=1log, 3;b=log, 5;c=1log, 2. Khi do Tric nghigm: Sir dung mdy tinh: gan lan leot
gia tri cua log,,, 63 duoc tinh theo a, b, c 1a: log, 3.l0g, 5.log, 2 cho a, b, c. Ldy log,,, 63 trir

di lan lwot cdc dap an 6 A, B, C, D. Két qud nao

2ac—1 abc+2c+1 .

Cabc+2c+1 " 2ac+1 bang 0 thi do la dap an.
2ac+1 ac+1

Cabc+2c+1 “abc+2c+1

Huéng din giai

Ta co:
I 63 log, 63 log, 327 2log,3+log,7
(0] = = =
Ei2s log,140 log,25.7 2+log,5+log,7
2log, 34 1
~ g2 10g7 2 ~ 2Cl+;
- 1 1
2+log,3.log, 5+ 2+ab+—
log, c
_ 1+2ac
1+2c+abc’
Chon C.

HUONG DAN SU DUNG MAY TiNH
4+ Phwong phap giai

Co sé' Iy thuyét: [A=B < A-B=0|

+) Pay 1a mot nhan dinh cuc ki co ban nhung da vao né ta ¢ thé c6 cac ky thuat bam rat nhanh gon phu
hop véi yéu cau cua thi trac nghiém.
+) Khi dé bai cho duéi dang tinh gié tri ctia biéu thirc P va bén dudi cho 4 dap an. Khi d6 1 trong 4 dap an
s& bang P va ta sir dung may tinh bo tai dé tim ra dap an dung mot cach nhanh nhat.

4+ Vidu miu

Vidy 1. Néu a=log,, 3 thi
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3

5

A. log,  15= . B. log, 15= .
75 (1-a) 7 3(1-a)

C. log 15—; D. log, 15= !

T 2(1-a) ST 5(1-a)
Huéng din giai
Tu duy ty luan thi ta lam nhu sau:
Tacé: a=log,3= ! - :>10g35=l—1=1_a

log,(3.5) 1+log,5 a a.

1 1 1 1 1
Khi d6: log,.15=—log. 15=—log.(5.3)=—(1+log.3)=—| 1+
82515 = log;15=log, (5.3) = (1 +log,3) 2( 10g3sj

Chon C.
Bay gio, ta s& sir dung casio - vinacal theo co so 1i thuyét da trinh bay & trén
dé giai bai toan nay.

Budre 1: Dé dé dang bAm mdy ta gan céc gia tri log,s3cho A.

E 96 ©
Bém log, 3.

Budc 2: Nhap biéu thie: log, 15—(...)

10925(15) -5 sP
Lén I: Nhap log,,15-—— =L -0. 1682606194
3(1-4)
Loai A.
A A @ Ao A 7 2 5
Lén 2: Bam dé sua biéu thirc thanh log, 15— =
21-4)
1092501505 rsp
-0. 1682606194
Loai B.
Lén 3: Bim © @ sira biéu thirc thanh log, 15— =
2(1-4)

] Math A&

109250150~z 1=b
0

Chon C.
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Viduy 2. Dit a=log,3, b=log,3. Biéu dién log, 45 theo a, b ta dugc

2 24" -2
A. log, 45 = 4+24b B. log, 45= 29 ~24b
ab ab
2_
C. log, 45= 97240 D. log, 45= 24 ~240
ab+b ab+b

Huéng din giai

1 1
Taco: log,3=a< log,2=— va 10g53=b<:>10g35=;
a

Khi do:
5,1
loa 45 108,45 log 9+log,5 _2+log,5 Ty a(1+2b) a12ab
%s log,6 log,3+log,2 1l+log2 | 1 b(l+a) b+ab’
a
Chon C.

SU DUNG MAY TiNH BO TUI (CASIO HAY VINACAL) PE GIAI NHU SAU:

Budre 1: Dé dé dang bAm mdy ta gan céc gia tri log, 3, log,3 cho A, B.

B+
Gén log, 3= A. Bim log,3. = B8 B [ Lsassea0
anseB
Gén log, 3 = B. Bim log, 3. © B & &3 0, 6826061945

Buérc 2: Nhap biéu thirc: log, 45—(...)

o]

Math A&
¢ qF - AtERE
109, (45)-=5E

Lan 1: Nhép log, 45 _A+24B | d04a4 7
AB
Loai A.
X . . . .
Lin 2: Bim © dé sira bidu thire thanh log, 45~~~ ===
1|396(453_E2W_E’;;_¢.D
-0.51931 74025
Loai B.
1ogg t451-% :
Lén 3: Bim @ dé stra biéu thirc thanh log, 45— A+2AB _ D
AB+ B

Chon C.
Vi du 3. Néu log,,5 = a;log, 7= b;log, 3=c thi log , 35 bang
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. 3b+2ac B. 3b+3ac C. 3b+2ac D. 3b+3ac.

A . . .
c+2 c+2 c+3 c+1

Huéng din giai

Budre 1: Dé dé dang bAm mdy ta gan céac gia tri log,.5, log, 7,log,3 cho A, B, C.

With &

ANs+f
0. 4885245069

Gén log,, 5= A. Bam log,, 5.

Wath &

Ans+B
= 3] 0. 935784974

Gan log, 7=B. Bim log, 7.

Wath &

finssC
3=C. Bim log, 3 & 1584962501
. ,3.

Gan log,

Buérc 2: Nhap biéu thirc: log,35—(...)

10912(35)-%>
3B+2AC _ 0. 2158951541
C+2

Lan 1: Nhap log,, 35—

Loai A.

a Math A
109, ,(35)-28235,

3B+3AC 0
C+2

Lin 2: Bam @ dé sira biéu thuc thanh log,, 35—

Chon B.
<+ Bai tap tw luyén dang 1

Céu 1: Vi moi s6 tu nhién n. Khing dinh nao sau day dang?

A. n=-log, log, \/ \/5 B. n=1log, log, \ \/E
— —

n cidn bac hai n cdn béc hai
C. n=2+log, log, \\V..2 . D. n=2-log, log, \\V..42 .
n cin bac hai n cidn bac hai

Cau 2: Cho a, b 12 hai s6 thuc duong khac 1 va thoa min logi b-38log, (a%/;) = —g. Tinh gia tri biéu

thirc P =log, (a%) +2017, ta duoc
A. P=2019, B. P =2020. C. P=2017. D. P=2016.
Ciu 3: Biét log,3 = a, khi d6 gid trj cua log, % duoc tinh theo a 1a

Sa—2 B. 2. c.>. D. -

a 2 2a 3a-2
Céu 4: Cho a =log, 20. Gia trj log, 5 theo a bing

A.
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A% B. ¢+ c. 472 p. 4+

2 a a a—-2

. 1 . 2
Cau 5: So thyc x thoa man: logx :Elog 3a—210gb+3log\/z (a, b, ¢ 1a cac so thyc duong). Hay bi¢u

dién x theo a, b, c.

A x— \3ac® _3a B \3a.c’ _ ~3ac
. X = —. B. x= R C. x= — D. x= -
b bc b b

Cau 6: Dit log, 5=a. M¢nh dé nao sau day dung?

a+1 2a+1 2a-1 2a+1
A. log . 75= . B.log. 75= . C. log,.75= . D. log . 75= .
&is 2a+1 &is a+1 &is a+1 &is a—1
A Ny X , <R , 2 210gb
Cau 7: Cho q, b la céac so thuc duong, a # 1.Rat gon bi€u thic: P = [log, (ab)— 0 —1, ta duoc
oga
A. P=llog, b|. B. P=|log, b-1|. C. P=|log, b+1]. D. P=0.
Cau 8: Cho log,, 5=a,log, 7=b,log, 3 =c. Gia tri cua log , 35 béng
A 3b+3ac‘ B. 3b+2ac. C. 3b+2ac. D. 3b+3ac.
c+2 c+2 c+3 c+1
Cau9: Cho a>0,b>0,a=#1,b=1,neN".
A o 1 1 1 1 , ,
Mot hoc sinh tinh: P = + + +..+ theo cac budc sau:
log b loga2 b loga3 b logan b
Budc I: P=log, a+log, a’ +log, a’ +...+log, a".
Buéc II: P=log, (a.az.a3...a”).
Bude III: P=Ilog, a"™**".
BuécIV: P= n(n+ 1).10gb a.
Trong cac budc trinh bay, budc nao sai?
A. Budéce 111 B. Budc 1 C. Budce 11 D. Buée IV
A X axy +1 . NS R
Cau 10: Cho log, 12=1x, log,24=y va log,, 168= , trong d6 a, b, ¢ 1a cac s6 nguyén. Tinh
bxy +cx
gia tri biéu thic S =a+2b+3c, ta duoc
A. §S=4. B. $=19. C. $=10. D. §=15.

Cau 11: Cho a,b>0,a=1 théa man log b :g va log, a :%. Tong a+b bang

A. 12. B. 10. C. 16. D. 18.
Cau 12: Biét ring log, a,log, b,log, ¢ theo thir tu 1ap thanh mot cép s6 nhan va co téng bang 14, dong
thoi log, cz“,log3 192,10g5 ¢ theo thir tw 1ap thanh mot cip s cong. Gia tri cia P =a+b+c bang

A. 125. B. 390725. C. 390625. D. 390710.
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Cau 13: Cho céac s6 thuc duong x, y thoa min log, x =log, y =log, (%+1]. Gia tri cua biéu thirc

P:xlog46+ylog96 béng
A.2. B. 5. C.4. D. 6.
Cin 14: Cho a=log,, 15:b=1log, 15 biét log,,, 600=—"9"" _ \3 trong d6 m.n, p.qeZ. Gi i
; ab+ pb+qga
ctia biéu thirc S =m+n+ p+¢q bang
A. S=1. B. S=2. C. S=3. D. S=4.
2
Cau 15: Cho loga _logh _loge logx # O;b—: x”. Tinh y theo p, g, .
p q r ac
A. y=qg"—pr. B.y=p2+r. C.y=2g-p-r. D. y=2g-pr.
q

Dang 2: Tinh gia tri ciia biéu thirc chwa ldgarit theo mot biéu thirc da cho
4+ Phuwong phap giai That vay:

Pé tinh log b theo m=log, x;n=log, y, ta s& bién do6i log b=log a“.x".y’

b=a"x"y". =a+p.log, x+y.log, y
Tu do suy ra: log b=1log_ a“.x".y" =a+mpB+ny. =a+mp+ny.
4+ Vidu mau Phwong phdp tric nghiém:

Vi du 1: Cho log,27=a. Khi d6 gia tri cia log, 16 tinh St dung mdy tinh: gan log,, 27=A.

theo a bang Ldy log, 16 trir di lan lwot cac dap sé &
4(3-a 4(3+a A, B, C, D két qua nao bang 0 thi dé la
A.M. B. ( ) c. 2o 2
3+a 3-a 3-a 3+a dap an.
Huéng din giai Chon A.
log,27 3log,3
Ta co: a=log,27 = 08,20 _ 2087 _, log,3 = .
log,12 2+log,3 3-a
4(3—-a
log 16 =4log 2= 4 = 4 = 4 = ( )
log,6 1+log,3 1+ 2a 3+a
3-a

Chon A.
Vidu 2: Cho log3=a,log2 = b. Khi d6 gia trj cua log,,, 30

tinh theo a 1a
Phwong phdp tric nghiém:

4(3_0) 1+a a a
A. 3_p B. 3(1—b). C. 34bh D. 3+a St dung may tinh: gan lan luot
log3=A;log2=B8B.
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Huéng din giai

log30

1+log3 l+a

Ta c6: log,,, 30 =

Chon B.

Vi du 3: Cho a=1log,3;b=1log,5;c=1log, 2. Khi do gia tri

log125  3(1-log2) 3(1-b)

ctia biéu thirc log,,, 63 dugc tinh theo a, b, c 1a

2ac-1 abc+2ac+1
Cabc+2c+1 2ac+1
2ac+1 ac+1
" abc+2c+1" " abe+2c+1
Huéng din giai
log,63  log, 3.7 2log, 3+log, 7
Ta co: log,,, 63 = 08,20 _ 0% __~10g,>+log,
log,140 log,25.7 2+log,5+log,7
2log, 3+ 1
_ = log, 2 2a+c _ 1+2ac
2+log, 3.log, 5+ Lyl 1+2c+abe
0 c

7

Chon C.

Ldy log,,, 63 trur di lan lwot cac dép dan sé
6 A, B, C, D, két qua nao bang 0 thi dé la
dap an.

Phwong phdp tric nghigm:

Sir dung mady tinh: gdn lan lwot

log, 3= A;log,5=B;log,2=C.

Ldy log,,, 63 trur di lan luot cac dap dan s6
6 A, B, C, D, két qua nao bang 0 thi dé la
dap an.

Vi du 4. Cho cac s6 thuc a,b,c € [1;2] thoa man diéu kién logi a+ logi b+ log; c<l1

Khi biéu thitc P=a’ +b° +¢° —3(10g2 a“ +log, b +log, c") dat gia tri 16n nhat thi gia tri cta a+b+c

bang

s
A. 3. B. 3.2,

Huéng din giai

C. 4.

Ta xét ham s f(x) =x’ —-3xlog, x—log; c Vvoi x e [1;2].

Ta c6 dao ham f’(x) =3x’-3log, x———-

3 6log,x

310g§ X

()= T2 22

x*In2

3 . 6log, x(3—log2 x)

) nr 1
Vi f (x):6(1—x3 ln32j+

f(x)z f"(1)~1,67>0.

x*In2 x*In*2

>0 Vx e [1;2] nén
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Nhu vay ham s6 f'(x) ddng bién va c6 nghiém duy nhét trén [1;2] vi f'(1)<0;f'(2)>0va c6 db thi

16m trén [l; 2] . Do @6 ta c6 bang bién thién

Tir bang bién thién ta nhan thay rang f (x) <1 cho nén

P<3+log)a+log) b+log)c<4
Ding thirc xay ra khi va chikhi a=b=1,c =2 va cic hoan vi.
Chon C.

Vi du 5. Trong tat ca cac cip (x;y) thoa man logx2+v2+2 (4x +4y —4) >1. Vi gia tri ndo cta m thi ton tai

duy nhat cap (x;y) sao cho x* +y* +2x-2y+2-m=0?
A (02 b (Vi3] vi (Ji0 2]
C. V102 va V10 ++2. D. V10 -2,

Huéng din gii

Pidu kién: 4x+4y—4>0.

Taco log. ., (4x+4y-4)21

Saxtdy-42x+y 26 (x-2) +(y-2) <2 (C).

Mién nghiém ctia bt phuong trinh 14 hinh tron (ca bo) (C,) c6 tam I,(2;2) ban kinh R, = V2.
Mit khc: x> +y> +2x -2y +2-m=0o (x+1) +(y—1) =m (¥).

Voi m=0 thi x=-1Ly=1 (khong thoa man (x—2) +(y-2) <2).

Véi m>0 thi (*) 14 dudng tron (C, ) ¢6 tim 1, (~1;1) bén kinh R, =/m.

D¢ tdn tai duy nhat cp (x;y) thi (C,) va (C,) tiép xtc véi nhau.

Truong hop 1: (Cl) va (Cz) tiép xtic ngoai.
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Khi do: RI+R2:1112@\/Z+\/5=\/E@m=(\/ﬁ—\/5)2.

Truong hop 2: (Cl) nam trong (Cz) va hai duong tron tiép xtic trong.

Khi dé: RZ—RI=1112<:>\/;—\/5=\/E<:>m=(\/ﬁ+\/5)2.

2 2 .
Vay m:(\/ﬁ—\/g) va m:(\/ﬁ+\/5) thda man yéu cau bai toan.
Chon B.
Vi du 6. Xét cac sé thuc a, b théa man a>b>1. Gia tri nhd nhit P_ cla biéu thic

P=1log” (a*)+3lo a ban
£ () ton | i

b

A. P, =19. B. P =13. C. P =14 D. P =I5.

min min min
Hudéng dan gidi

Ta co:

P=log’ (a*)+3log | £ |= 2z +3(log, a1
a 2 b
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4 2+§—3:f(t) voi O0<r<1.

(=)

it log, b=1 (0<t<1). Khido P=

8 —i:f'(t):0<:>t:%.

(l—t)3 r

Béng bién thién:

Ta co f’(t):

O (W)=

F(t) -

F(t) +m\ﬁ/'m

Ttr bang bién thién, tacod P =15.

min

+

Chon D.
Vi du 7. Cho hai s6 thyc x, y thoa man:

X +y* >3 va logxzﬂ2 [x(4x2 —3x+4y’ ) —3y2} 22
Goi M va m lan luot 1a gia tri lon nhét va gia tri nho nhét cua biéu thirc P = x — y.
Khi d6 biéu thirc T = Z(M +m+ 1) c6 gia tri gan nhét s6 nao sau day?
A.7. B. 8. C.09. D. 10.
Huéng din giai

Taco log, [x(4x2 _3x +4y2)—3y2J >2elog, [(x2 +y2)(4x—3)] >2
= (x2 +y2)(4x—3)2(x2 erz)2 & ()C—Z)2 +y* <1,

X +y* >3

) nhitng diém thudc mién trong hinh tron (Cl) co tam
(x - 2) +y* <1

Tap hop cac s6 thuc x, y thoa mén: {

1(2:0), ban kinh R, =1 va nim ngoai hinh tron (C, ) c6 tim O(0;0) va ban kinh R, =+/3.
YA

A

(C.)
(C) /5
O/ (20 -

B
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Biéu thitc: P=x—y= x—y—P =0 la ho duong thing A song song véi duong y = x.

Céac giao diém cua hai hinh tron 1a A[%;%j,B[%;—?J

P dat gia tri nho nhét khi duong thang A di qua A.

V3 3-43

Khi duong thing A qua diém A, ta co: %—T—P. =0=>P, =—.

min min 2
P dat gid trj 16n nhét khi duong thing A tiép xtc voi duong tron (C,) ta co:

d(I;A):RIQ‘z;P:1c>P=2i\/5<:>Pm:2+\/5.

V1+1

Do d6 T:Z(M+m+1)=2[2+\/5+3_2\/§Jz10.

Chon D
4+ Bai tip tw luyén dang 2

Cau 1: Cho x# y;xy <1 thoa man 3" log, (x—y) =3">"log, (2~2xy). Gid trj 16n nhét cia bidu
thirc M = 2(x3 +y3)—3xy bang

A.7. B. 2 C. E D. 3.

2 2
Cau 2: Cho cac s6 thic a, b, ¢ thudc doan [1;3] théa man log] a+log, b+log] ¢ <3. Gia tri 16n nhat clia
biéu thirc P=a’ +b° +¢° —3(log2 a“ +log, b” +log, c”) bang
A. 3. B. 4. C.5. D. 6.

Céau 3: Cho hai sb thuc a, b 16n hon 1 thay doi théa man a+b =10. Goi m, n 12 hai nghiém cta phuong

trinh (loga x)(logb x) —2log, x—3log, x—1=0. Gia tri nho nhét ciia biéu thitc S = mn bang

A 16875. B. 4000

. C. 15625. D. 3456.
16 27

a+b+c

2

Céu 4: Cho cac sd thyc a, b, ¢ théa man log, ————
a+b +c +2

=a(a—4)+b(b—4)+c(c—4). Gia trj 16n

nhit cta biéu thic P = a+2b+3c bang

A. 3/10. B. 12+2/42. C. 12+ 24/35. D. 64/10.

Ciu 5: Cho céc s6 thuc a,b>1 théa man diéu kién log, a+log,b=1. Gi4 tri 16n nhit cua biéu thic

P= \/10g3 a+ \/logz b bang

A. |Jlog,2+log,3.  B. Jlog,2+,/log,3. C.%(log32+log23). 2

D. .
\/10g3 2+log,3
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Cau 6: Cho hai s6 thuc duong x, y thoa min log x +logy+1> log(x + y). Gia tri nho nhét cua biéu thirc

S =x+3y bang

1+\/§ 2+\/§ 3+\/§ 1+\/§

A. . B. . C. . D. .
10 5 30 4

Cau 7: Cho hai sb thyc x, y thay doi théa méan logﬁ b :x(x—3)+y(x—3)+xy. Gia tri

Xy ay+2

nho nhét cia biéu thic P = XH2y+3 béang
X+y+6
A 69 ++/249 B 43 +3+4/249 C 37-+249 D 69 —~/249
o4 94 I o947

2

Chu 8: Cho b > 0. Gid tri nhd nhét cia bidu thic P = \/(a—b)z +(10° ~1ogh) bing

A. 21og(1n10). B. \/5[ ! —log( ! B

In10 In10

C.\/E 1+10g ! . D.\/E 1—ln ! .
In10 In10 In10 In10

Cau 9: Cho céac sb thuc a, b thoa min dicu kién O<b<a<1. Gia tri nho nhit cua biéu thuc

4(3p-1) , .
P=log, T+ 810gé a—1 bang
A. 6. B. 332. C.8. D.7.

Céu 10: Cho x, y 14 s6 thuc duong théa man Inx+1Iny > ln(x2 +y). Gié tri nho nhat P = x +y bang

AP _=2{2+3. B.P_=6. C.P_=2+32. D. P =17+

min

A r ’ A 5 ~ A ‘A 1 .7 . 5 A 5 <A ’
Cau 11: Xét cac sO thuc g, b théoa man di€u kién §<b<a<1. Gia tri nho nhat cta biu thirc:

leogu(g,b_l}rlﬂogi a—3 bang
. . 1 . . 3
A. min P =13. B. m1nP=T. C. minP =9. D. m1nP=\/5.
N2

Cau 12: Xét cac so thuc duong x, y théa méan log, x+log, y<log, (x+y2). Gi4 tri nho nhat P cua
3 3 3

biéu thire P =2x+3y bang
AP _=7-210. B.P_=\3+2. C.P_=7+302. D. P =7+2y10.

Cau 13: Cho q, b 1a cac s6 thuc duong thoa man b>1 va \/; <b<a. Gia tri nho nhét cta biéu thic

P=log, a+210gﬁ (%) bang

b
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A. 6. B.7. C.5. D. 4.
Cau 14: Cho 2 s6 duong a va b théa min log, (a+1)+log2(b+1)26. Gié tri nho nhat cia S=a+b

bang
A. minS =12. B. min S =14. C. min§ =8. D. min S =16.
, log,2)(log,3)(log,4)...(log, n
Cau 15: Goi a la gia tri nho nhat cua f(n) = ( 5 )( 5 )g” %5 ) ( 5 ), voi ne N,n>2. Co bao
nhiéu s6 n dé f(n) =a.
A.2. B. v0 sb. C. 1. D. 4.

Céu 16: Cho P =9log’ a +log’ a—log, a’+1 véi a {2—17;3} va M, m lan luot 1a gid tri 16n nhat va
3 3 3

gia tri nho nhat cua biéu thirc P. Gid tri ctia biéu thirc S =4M —3m bang

A.42. B. 38. C. @ D. 8—23

9
Céu 17: Cho g, b 12 hai s6 thuc duong thoa man b* =3ab+4a’va ae [4;2”} Goi M, m lan luot 1a gia

tri 16n nhat va gia tri nho nhat cta biéu thirc P = log , 4a+ élog2 g Tinh tong T = M +m.
8

1897
62

3701
124 °

2957

A. T =—.
124

B. T C.T D.ng.

Céu 18: Cho hai s6 thuc duong @, b thoa man hé thic: 2log, a—log, b<log, (a+6b). Gia tri 16n nhat

2 ab—-b* .
P cuabiéuthitc P=———— ban
Max a* —2ab+2b* g
2 1 2
A. PMang' B'PMaxzo' C'PMax:E' D. PMang’

Céu 19: Cho a, b, ¢ 1a cac s6 tryc thuoc doan [1;2 | thoa man log} a+log) b+log] c <1. Khi biéu thirc

P=a +b +c —?)(log2 a“ +log, b’ +log, c") dat gia tri 16n nhat thi gia tri cta tong a+b+c 1a

1
A.3. B. 3.2%, C. 4. D. 6.

Cau 20: Cho a b, ¢ la cac s6 thuc 16n hon 1. Gia tri nho nhat P cua biéu thuc:

P= 4 + ! + 8 la
log& a log, \/; 3log,, %/Z
A.P_ =20. B.P_ =10. C.P. =18. D. P =12
PAP AN
Dang 1. Bién ddi biéu thirc chira 16garit
1-B 2-A 3-A 4-C 5-A 6-B 7-A 8-A 9-D 10-D
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11-D

12-D

13-C

14-D

15-C

Dang 2. Tinh gia tri ciia biéu thirc chwa ldgarit theo mot biéu thirc da cho

1-B 2-D 3-D 4-C 5-A 6-B 7-D 8-B 9-D 10-A
11-C 12-D 13-C 14-B 15-A 16- 17-B 18-C 19-C 20-A
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