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DANG 20.  BIEN DOI BIEU THUC LOGARIT

€)  KIEN THUC CAN NHO
Dinh nghia 1. Cho hai s6 duong a,b v6i a # 1. S6 « thda man dang thic «® = b duge goi la
logarit co s6 a clia b va ki hiéu 13 log, b. Ta viét: a = log, b < a® = b.
Tinh chat 1. Cho a,b> 0,a # 1, Ta cé:
log, a = 1; log, 1 =0; al%8ab = b; log,(a%) = a.
Cac quy tac
— Logarit ctia mot tich: Cho 3 s6 duong a, by, bs v6i a # 1, Ta c6:
log, (b1 - b2) = log, by + log, bs.
— Logarit ctia mot thuong: Cho 3 s6 duong a, by, by v6i a # 1, Ta co:
b1
log,, ™ = log, b1 — log,, ba.

1
Dac biét: véi a,b > 0,a # 1 thi log, 5= log,, b.

— Logarit cua lay thta: Cho a,b > 0,a # 1, v6i moi «, Ta co:
log, 0 = alog,, b.
. 1
Dic biet: log, ¥/b = —log, b.
n

— (Cong thiic ddi co s6: Cho 3 s6 duong a,b, ¢ v6i a # 1,¢ # 1, Ta co:

log,.b

log, b= .
log.a

. . 1 -
Dac biét: log, c = va log,. b = —log, b v6i o # 0.
«

0g. a

€ BAITAP MAU

Vi du 1. (DE MINH HQA BDG 2019-2020) Xét tat c cac s6 thuce duong a va b thda man
log, a = logg(ab). Ménh dé nao dudi day dung?

@a:b2. a3:b. @a:b. a? =b.

Loi giai.
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Phan tich huéng dan giai

a) DANG TOAN: Day la dang toan bién ddi ddng thitc logarit.

b) HUONG GIALI:

Budc 1: Bién ddi dua vé ciing co sb 2.
Bude 2: Cho 2 biéu thiic trong logarit bang nhau.

Bué6ce 3: Dua vao cac dap an, két luan meénh deé dang.

LOI GIAI CHI TIET

Ta co:
logy a = logg(ab) < logy a = logys(ab)

1
& logga = 3 logy(ab)
1
& logya = logy(ab)3
1
& a=(ab)3 & a®=abs a® =b.

Chon phuong an @

€)  BAITAP TUONG TY VA PHAT TRIEN

v
P

Cau 1. Cho hai s6 thuc duong =, y thoéa man logy (22 +y*) = 1+ logy zy. Ménh dé nao dudi day
ding?
@x:y. :v>y. ©x<y. @x:yz.
Loi giai.
Vé6i z, y > 0 Ta co:
logs (xz + yz) =1+ log, xy
& logsy (:U2 + y2) = log, 22y

v
X

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

o 22+ y2 = 2zy
& =y.
Chon phuong én @

) b ) .
Cau 2. Cho céc so duong a, b, ¢ théoa man In fym-=o. Khang dinh nao sau day dung?
C

@abc:l. ab:c. @a—i—b:c. @ab:cz.

Lai giai.

Ta co:
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m+m2=o
C C
< Ina+Inb—2Ine=0
< lna+1Inb=2lnc
& Inab=Inc?
& ab = 2.
Chon phuong an @
Cau 3. Cho M = log;yz = logs y. Khi d6 M biang biéu thitc ndo sau day?
xr xr

@10g4 " 10%36 " @10&9(55 — ). @108;15(55 + ).
Loi giai.
Do 1/ 1 |  (z=12" >0

0 M =logyyx = log; y nén

2 ’ y =31 > 0.

x  12M T
Suy ra = = —— = 4M hay M = log, =.
y y 3M y 0g4y

Chon phuong an @
Cau 4. Cho a =logy8 va b =logy 3. Tinh ab.
1 3 2 2
@s. 5 ©5 5
Loi giai.
Ta co:
3 3 3 3
ab = logg 8 - logy 3 = logs2 27 - logy 3 = §log32-log23 = §log33 =—.

2
Chon phuong an

Cau 5. Cho logym = a va A = log,,,(8m) véi m > 0,m # 1. Tim moi lién hé gitta A va a.

@A:(3+a)a. A:(?)—a)a. @A:3+a. @A:3_a.

a a
Loi giai.
Ta co:
A =log,,(8m) = log,, 8 + log,,, m = 3log,, 2 + 1
1
—3. 1= 3 4 o38e
logy m a a

Chon phuong an @

Cau 6. V6i moi s6 thyc duong a va b thod man a? + b? = 8ab, ménh dé nao duéi day dung?

1 1
@log(a +b) = 5 (loga +logb). 1og(a +b) = 5 (1+loga + logbh).
1
©log(a +b) =1+loga+ logh. @log(a +b) = 5 + log a + logb.
Loi giai.

Ta co:
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a? + b? = 8ab
& a? + 2ab+ b* = 10ab
& (a+b)? = 10ab
& log(a+ b)? = log(10ab)
= 2log(a+b) = 1+1loga+logh

1
= log(a+b) = 5 (1+loga+logb).
Chon phuong an
Cau 7. Cho a > 0, b > 0 théa man a? + 4b*> = 5ab. Khang dinh nao sau day diung?

20 1 log b
@loga; = oga—zi— o8 5log(a—i—2b):loga—logb.
@2 log(a + 2b) = 5 (loga + logb). @log(a +1)+1logh=1.
Loi giai.
Ta c6:
a? + 4b* = 5ab

& (a4 2b)% = 9ab
< log [(a + 2b)2} = log(9ab)
< 2-log(a+2b) =2-log3+loga+logh

2b
<:>2~loga+

= loga + logb

a+2b loga+logh
3 2 '
Chon phuong an @

& log

Cau 8. Cho a > 0,b > 0 théa méan a® + 96> = 10ab. Khang dinh nio sau day ding?

3b 1 log b
@log(a—i—l)—i—logb: 1. logatl = oga—zk 080
©3log(a + 3b) = loga — log b. @QIOg(a + 3b) = 2loga + logb.
Loi giai.
Ta co:
a* + 9b* = 10ab
2
—(a+3b) =ab
16
b 2
@log%zlogab via>0,b>0
b
& 210ga+3 = loga + logb

a+3b loga+logh
4 2 '
Chon phuong an
Cau 9. Cho cac s6 duong a, b théa man 4a? + 9b? = 13ab. Chon cau tra 16i ding.

@log\/2a+3 = log v/a + 21og V/b.

& log

1
Zlog(2a +3b) = 3loga + 2logb.

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

v
P

v
X

v
X


https://www.facebook.com/groups/GeoGebraPro

A

Ve

Nhém: PHAT TRIEN DE MINH HOA

20. BIEN DOI BIEU THUC LOGARIT PHAT TRIEN DE MINH HOA LAN 1

2 b 1 2 b 1
©log< a;—S ) =3 (loga +logb). @log( aIS ) =3 (loga +logb).
Loi giai.
Ta co:
4a® + 9b? = 13ab

& 4a® + 12ab + 9b° = 25ab
& (2a + 3b)? = 25ab

2 b
o a‘g?’ — Vb

2 b
= log( a:r)l—?) ) :log\/%

2 1
a+3b) (loga +logb).

1 = -
< log ( 5
Chon phuong an @
Cau 10. Cho céc sb thuc z,a,b, ¢,d duong thoad man logz = 2log(2a) — 3logb — 4log /c. Biéu dién
x theo a,b, c duge két qua 1a
2a? 4a? 2a%¢ 2a°c

@ﬂfszc- x:ch' @x:b_:),' @x:b—3.
Loi giai.

logz = 2log(2a) — 3logb — 4log v/c

< logx = log (4@2) —log(b®) — log ¢
2

& 1ng:10g4&
b3c
@ €r = 4_(12
b3c’

Chon phuong an
Cau 11. Cho a,b > 0, néu logga + log, b*> = 5 va log, a® 4+ logg b = 7 thi gia tri clia ab bang

D B> ©s D
Loi giai.
1

. logg a + log, b* =5 glog2a+log217:5 logs a = a=2°

Ta co: ) & 1 & &
logy a” +logg b =7 logp a + - logy b =7

Suy ra: ab=26.23 =29,
Chon phuong an @

Tinh I = 2logg[logs(5a)] +

[OSEN )

Cau 12. Xét cac s6 thyc duong a,b théa man logsa = 5 va logs b =
10g1 b3.
9

(AT =3. B)I=-2. ©r1=1. (D)T = 2logg5 + 1.

Lai giai.
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I = 2logg[logs(5a)] + logy b®
9

3
= 2logg(1 + logs a) — §log3b
3 2
= 2logs 6 — = - =
=2—-1=1.
Chon phuong an @

1 1 1

Cau 13. Goi n 1a s6 nguyén duong sao cho +
loggxz = loggex  loggs @

v6i moi = duong va z # 1. Tim gia tri ctia biéu thiic P = 2n + 3.

(A)32. (B)40. (C)43.
Loi giai.
1 1 1 1 210

+ + +-+ =
loggx  logg2x  loggs @ logsn x  logs @
1 2 3 n 210
+ - +ot =
logsx  loggx  logszw logsx  loggx
210
& (1+243+-+n)=
logs logs
1
nl+n) _ 210
2
& n’+n—420=0
n = 20
=
n = —21.

Do n 1a s6 nguyén duong nén n = 20 = P = 43.
Chon phuong an @

210

logg. x logsx

ding

Cau 14. Xét cac s6 thyc thuc duong z,y thdéa man logg x = logyyy = logyg(z + ). Gia tri clia ti 86

T a
L 5y J5 5
3-5 3+5 —14++5
Lo giai.
=09 (1)
Dit loggz = logpy = logig(z +y) =t = ¢y =12 (2)
:z:+y:16t
T 3\*
1,2 ===(2 :
m.@=7=(3) >0
3 2t 3 t
x+y:16t©9t+12t:16t©(1) +(1) _1
2
1+ /5
(1 Yy Yy 2

Chon phuong an @

©)

2

_1_\/5

Cau 15. Xét cac s6 thuc duong a,b,c, b # 1 thoa méan logya = = va log, ¢ = y. Hay biéu dién

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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log 2 (\3/ b5c4> theo = va v.

4 2
@logag (\/3 b5c4> _5 ;; v loga2 ( y b5c4) = %
5+ 3y* 20

©logaz <\/3 b5c4> = ;_w?y : @logaz < y b5c4) =20z + TZ/
Loi giai.
Ta co: |
logba:%:xilna:x-lnb (a,b>0).
logbC—IEZ—yélnc—y Inb (b,c > 0)

5 4 4
. 1n(\3/b5 ( b3 - 3) lnb+—1nc glnb+§y-1nb 51 4y

Ba? ( ‘ ) In(a?) 2-lna 2. lna 2-z-Inb 6x

Cach khac:
Ta c6 logya =z < a="5b" valogyc=y < c= Y.

5tdy 4
Doﬁﬂ%ﬁ(&w&)zm%%(%ﬂ@):m&%(b3 >:5g .
X
Chon phuong an @

20 — b

Cau 16. Cho céac s6 thyc duong a, b thoa man log;sa = logyyb = logas ,dat T = %. Tim
ménh dé ding trong cac ménh dé sau.
1 1 2
@—2<T<O. 0<T<§. ©1<T<2. §<T<§.
Loi giai.
a =16 (1)
o o 20— b b= 20t 2)
Gia st log g a = loggy b = logys = Lt V= (2)
2a — b
“3 =25t (3)
Thé (1) va (2) vao (3) duge phuong trinh:
4 t
< ) — 1 (VN)

t__ t _ 9. t A 4_12t_ ét_ _
216~ 20" = 325" & 2 (- -) —3-0e

) a 16 AN
VirT=5=55=(5) =5
Chon phuong an @

Cau 17. Cho log, (logs(logy x)) = logs (logy(logy y)) = log, (logy(logs z)) = 0. Hay tinh S =z +y +

Z.
(A)S = 105. B)S = 89. (©)s = 9s. (D)s = 8s.

L&i gidi.
Ta c6: log, (logs(log, 7)) = logg (logy(logy y)) = log, (logy(logs 2)) = 0
logs(logy z) =1 logyz =3 z =43

& { logy(logey) =1 < < logey =4 & y=21
logy(logs z) =1 logs z =2 z =32
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Do d6: x +y + 2z =43 + 21+ 32 = 89.
Chon phuong an

Cau 18. Cho m =log, (\3/%), v6ia>1,b>1va P =log?b+ 16log, a. Tim m sao cho P dat gia tri
nho nhat.

@mzl. m:%. @m:4. @mz?.

Loi giai.

Ta c6: m = log, (%) :%—f—%logabﬁlogab:?)m—l; logy, a = 3m1—1'
Via>1,b>1nénlog,b>log,1=0.Suyra3dm—1>0<&m> é

Do dé P =log2 b+ 16log,a = (3m — 1)% + 3m16_1, m > %

Xét ham s6 y = (3m—1)2+3mm_1, Véim>%

Ly —6(3m—1) - (3m4§ . 6(3?;7;??; 48

Y =0260Bm—-12-48=0Bm-13=8e3m-1=2&m=1.
Bang bién thién

x 1 1 +00
3
Y - 0 +
+00 +00
Y \ /
12

Tu bang bién thién suy ra 1min y = f(1)=12.

3
Vay gia tri nho nhat ctia P 1a 12 khi m = 1.
Chon phuong an @

Cau 19. Cho a, b 1a cac s6 duong thda man b > 1 v /a < b < a. Tim gi4 tri nhé nhat ciia biéu
. a
thitc P = log% a+2log s (E)
@e. ®r. ©s. o
Loi giai.
— 1 _ 1
Ta co6: P = m%—él-(logba—l) = _—1
logy a

t
Dattzlogba.\ﬁ\/agb<a:>10gb(\/5)§1§10gba<:>§<1<t<:>1<t<2

+4 - (logya — 1).

1

1 t .
:>p:_1+4(t_1):ﬁ+4(t—1) véi t € (1;2).
1L _
t

X6t ham s6 f(t) = t_Ll L A(t—1) vGi t € (1;2).

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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3
, ~1 1 [t=5m)
0]
Bang bién thién
3
t 1 3 2
f'(t) - 0  +
+00 6
f(t)

Tu bang bién thién suy ra: min f(t) = f (

I

3
=] =05.
)

Vay gia tri nhé nhat ctia biéu thic P bing 5.

Chon phuong an (C)

Cau 20. Cho logg |z|+logsy? = 5 va logg |y| +log, 22 = 7. Tim gia tri clia bicu thitc P = |z|—|y|.
(D)P = 64.

(A)P = 56.

L&i giai.

B)P = 16.

Ta co:

1 1
logg |z| + logy y? =54 - log, || + ilogQ > =5

3

(©pr=s.

& logy {/Jal +logs [yl =5 & /o] [yl = 2 & Ja| - [y = () =2 (1)
Tuong tu: logg |y| + logy 2?2 =7 < |y - |23 = 221
Lay (1) nhan (2) dugc 2 - y* = 236 o 22 . 2 = 218,

(4).
Thay (4) vao (3) duge 20y =218 & ¢ =212 = (2%)1 & |y| = 20 = 8.
Thay [y| = 8 vao (4) dugc 22 = 2664 = (26)? & |o| = 2° = 64.

2
Z . Y _1 2 _
Lay (1) chia (2) dugc il

Do d6 P = |z| — |y| = 56.
Chon phuong an @

26 .

y2.

(2)

(3)
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