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DANG 10.  SU DUNG TiINH CHAT CUA LOGARIT

€) KIEN THUC CAN NHG
Tinh chat cta logarit.
e Cong thic 1: log,a* =z v6i Vx € R; 1 #a > 0.
e Cong thic 2: log, = + log, y = log,(zy) v6i x,y,a > 0 va a # 1.
log, v —log,y = 1ogaE v6l x,y,a >0 va a # 1.
Yy
Chi y: V6i z;y <0 va 0 < a # 1 ta c6: log,(vy) = log,(—z) + log,(—y).
1
e Cong thic 3: log, b = n -log, b va log, b = — log, b (a,b>0; a # 1).
Nhu vay: log,. b" = - - log, b.
m

< ° Coéng thitc 4: (ddi co s6) log,c = Eiag'

g' Céch viét khac ctia cong thiic ddi co sé:aloga b-log,c =log,c v6i a;b;c > 0 va a;b # 1.

+  Hé qud: Khi cho a = ¢ ta c6: log.b-log,c =log.c =1 < log.b = @ (goi 1a nghich déo).

= Tong quat véi nhiéu sé: log,, @2 - log,, x3---log, |z, =log, x, (V6i 1 # x15.. .52, > 0).
’<E e Cong thiic 5: a'%% ¢ = (1% v6i a;b;c > 0; b # 1.

 * Logarit thap phan, logarit tw nhién.
Z e Logarit thap phan: Logarit co s6 a = 10 goi la logarit thap phan ky hieu: logz (z > 0) (logx
S duge hidu 1a logyy z). Doc 1 1oc x.

= e Logarit tu nhién: Logarit co s6 a = e ~ 2,712818 goi 1 logarit ty nhién ky hiéu: Inz (z > 0).
\E Doc 1a len x hofic 16¢ nepe clia x (Inz duge hiéu 1a Ine x).

I ~

“ € BAITAPMAU

5 \

S Vi du 1. (DE MINH HOA BDG 2019-2020) Véi a Ia s6 thuc duong ity §, logy(a?) bing

@2 + log, a. % + logy a. @210g2 a. @%logz a.

Lai giai.
Phan tich huéng dan giai

1. DANG TOAN: Day la dang toan st dung tinh chéat logarit.
2. HUGNG GIATI:
B1: Dua trén gia thiét véi a 14 s6 thuc duong tuy ¥, logs(a?) bang.

B2: Ap dung cong thiic log, 0" = n -log, b.

LGOI GIAI CHI TIET
V6i a > 0 thi: logy(a?) = log, a? = 2log;, a.
Chon phuong an @
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€)  BAITAP TUONG TY VA PHAT TRIEN

Cau 1. Véi a la s6 thie duong bat ky, ménh dé nao dudi day dung?
1 1

@1og(3a) = 3loga. log a® = 3 log a. ©log a® = 3loga. @log(3a) = glog a.

Loi giai.
Vi v6i @ > 0 thi loga® = 3loga.
Cau 2. Véi a,b 1a cac s6 thuc duong bat ky a # 1. Ménh dé nao dang?

1 1

@log\/&b = —2log, b. log\/ab =3 log,, 0. ©log\/5b =3 log,, b. @log\/ab = 2log, b.
Loi giai.
Viv6ia,b>0vaa##1thllog ;b=

—_

T log, b = 2log, b.
2

Chon phuong an @
Cau 3. Véia >0 va a1, cho log, x = —1 va log,y = 4. Tinh P = log, (z%°)

(AP = 3. B)P = 10. (©P = -14. (D)P = 65.
Loi gidi.
Vivéia>0vaa#1thi

P =log, (x2y3) = log, z? + log,, Y = 2log, x + 3log,y = 10.

Chon phuong an

Cau 4. Cho cac s6 duong a, b, ¢, va a # 1. Khing dinh nao sau day ding?

~

v
X

@loga b+ log, ¢ =log,(b+ c). loga b+ log, ¢ =log, |b — c|.
©loga b + log, ¢ = log,(bc). @loga b+ log, ¢ = log,(b— c).
Loi giai.

Theo tinh chat logarit ta c6: log, b+ log, ¢ = log, (bc).
Chon phuong an @

v
X

T NV1 VOH HNIWN 3G NJIML LYHd NYOL S9NVA 08

Cau 5. Véi a va b 1a cac s6 thue duong. Biéu thitc log, (a?b) béng
(A)2 — log, b. (B)2 + log, b. (©)1 + 21log, b. (D)21og, b.
Loi giai.
Ta co: log, (a2b) = log, a® 4+ log, b = 2 + log,, b.
Chon phuong an
Cau 6. Cho a, b, ¢ Véi a, b 1a cac s6 thuc duong khac 1, ¢ > 0. Khang dinh nao sau day la sai?

@loga b-logya = 1. loga c= logy ¢

logy a’

1
©loga c= og. 0 @loga c =log, b-logc.

Li giai.
Biéu thitc § dap 4n C chi ding khi bo sung thém diéu kién ¢ # 1.
Chon phuong an @
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Cau 7. Cho logy 3 = a, logy, 7 = b. Biéu dién log, 2016 theo a v b.

(A)log, 2016 = 5 + 2a + b. (B)log, 2016 = 5 + 3a + 2b.
(C)log, 2016 = 2 + 2a + 3. (D)log, 2016 = 2 + 3a + 2b.
Loi giai.

Vi: log, 2016 = log, (25-32 : 7) = logy 2° + logy 3% 4 logy 7 = 5 + 2logy 3 + log, 7.
Do dé6 log, 2016 = 5 + 2a + b.
Chon phuong an @

Cau 8. Cho logy x = v/2. Tinh gia tri ctia biéu thitc A = log, #% + log; 2 + log, =
2
V2 V2
okl B ©v D
Loi giai.
3 1

Vi A = log, 2 +log1 23 +logyx = 2logy x — iloggx—l— iloggsc = logy = = /2.

2
Chon phuong an @

Cau 9. Gi4 trj ciia biéu thitc M = (Ina + log, €)* + In? a — log? e khi duge rat gon 1a

@2. 2+21n2a. @21112&—2. @lnza.
Loi giai.

_ 2 2 2 1.2 2 2 2 a2
M = (Ina+log,e)” +1n“a —log; e =In"a + 2Ina - log, e + log; e + In“a — log; e = 2In“a + 2.
Chon phuong én

Cau 10. Cho sb thic @ théda man 0 < a # 1. Tinh gia tri ctia bicu thic T = log, (

(AT =3. T—%. @T—% D)T =2.

Loi giai.
2 3 5 a2+§+% 2.4 7
2 Sa2. gt £ =_ =
Ta c6: T = log, (%) = log, — = log, a*"375715 = log, a® =
a —_—
ald

Chon phuong an @
Cau 11. Cho a,b,¢ > 0; a,b # 1. Tinh A = log,(b?) - log,(v/bc) — log,(c)

@loga c. @ 1. @ log,, b. @loga be.
Loi giai.
Ta co

A =1og,(b) - logy(v/be) — log,(c)

1
=2log, b - 5 logy (be) — log,(c)

= 2log, b- % (logy, b + logy, ¢) — log,(c)
=log, b- (1 +log,c) —log, c

= log, b+ log, b - log, c — log, c

= log, b + log, c — log, ¢ = log, b.
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Chon phuong an @

Cau 12. Cho log;5 18 = a + a,b,c € Z. Tinh tong T = a + b+ ¢?

¢+ logy 3’
(AT =1. B)T =0. ©T1 =2. DT ="1.
Loi giai.
1 18 1+4+2-logyd 2-(2+1logy,3 -3 -3
Ta c6 log, 18 = 28218 _ 142 logy3 _ 2 (2+10gy3) —op
logy 12 2+ logsy 3 2+ logsy 3 2+ logsy 3 2+ logsy 3

Vay a=2; b= —-3; c=2.
Chon phuong an @

Cau 13. Cho a > 0, b > 0 thda man a? + 4b* = 5ab. Khang dinh nao sau day ding?

20 1 log b
@logag = oga—zi— el 5log(a+2b):10ga—logb.
@210g(a+2b) =5 (loga + loghb). @10g(a+1)+10gb: 1.
Loi giai.
Ta co
a® + 4b* = Sab

&(a+2b)% = 9ab
< log [(a + 2b)*] = log(9ab)

<2 -log(a+2b) =2-log3 +loga+ logb
a4+ 2b

<2 - log = loga + logb
a+2b loga+logb

3 2

< log

Chon phuong an (A)
Cau 14. Cho a > 0, b > 0 théa man a® + 9b*> = 10ab. Khang dinh nao sau day ding?

3b 1 log b
@10g(a+1)+logb:1. loga—tl = oga—2|— 082
@310g(a + 3b) = loga — logb. @QIOg(a + 3b) = 2loga + logb.
Loi giai.
Ta ¢6

a® + 9% = 10ab
2
(a + 3b) _ b
16
(a + 3b)?
16

a+ 3b

& log =logab (doa >0, b>0)

<2log = loga + logb

a+3b loga+logb

o]
6 2

Chon phuong an @
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Cau 15. Véi moi s6 thyc duong a va b thda man a? + b? = 8ab, ménh dé ndo dudi day dung?

1 1
@log(a +b) = 3 (loga + logb). log(a +b) = 3 (1+loga + logbh).
1
©log(a+b):1+loga+logb. @§+loga+logb.
Loi giai.
Ta ¢6
a® + b? = 8ab

&a? + b + 2ab = 10ab
& log (a2 + 0% + 2ab) = log(10ab)
s log(a+b)* =1+loga+logh

<log(a+b) ==-(1+loga+logh).

N | —

Chon phuong an
Cau 16. Cho logy; 5 = a, logs 7= b, logy 3 = ¢. Tinh logg 35 theo a, b va c.

(3a+b)c (3a+b)c (3a+b)c (3b+a)c
@5 B O O

1+ec
Loi giai.
.o - £ 2 1
Theo gia thiét, ta c6 logy; 5 =a < 3 logs 5 = a < logg b = 3a.

Ta c6 logy 5 = logy 3 - logg 5 = 3ac va logy 7 = logy 3 - logy 7 = be.
Vay logg 35 — logy35  logy b +logy 7 3ac+bc  (3a+ b)c.

logo 6  logy2+logs3  1-+c 1+c¢
Chon phuong an @

1 1 )
Cau 17. Cho t = al-log.v p = gl-108.t vGi a > 0; a # 1. Khang dinh nao sau day la dang?
1

1 —1 1
@u:al—klogat. u:al_k’ga”, @u:al—&—logav' @u:al—logav'

Lai giai.
1

—_—— 1 1 log, v —1
= gl-log,t = ] E— | t=1-— = a 1).
vea %a? 1—log,t OCa log, v log, v (1)
1 1 1
t=al"18v & log, t = ——— =1 =1- 2).
¢ %a 1 —log, u O8at log,, t 2)
1 1 —1+1 1 1
Tu (1) va (2) = logu=1-—— — - Ba¥ _ 08aV = T108Y _ _ _ _
log,v—1 log,v—1 log,v—1 log,v—1 1-—log,v
log, v

1
Vay u = al-108.v,
Chon phuong an @

Cau 18. Cho logz (Va2 + 9+ a) = 2. Gia tri clia biéu thic logg (202 + 9 — 2av/a? + 9) bing

(A)2. B)3. (C)4. D)o.

L&i giai.
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Ta co

log, (2@2 +9—2ava®+ 9) = logs (a2 +9—2ava®+9+ a2>

= logs {( a2 49— aﬂ

= 2log, (\/(12—1—9—@)
(\/W—a) (\/W%—@)

= 2los VR
=21 —9
- o0 Va2 +9+a

=2log; 9 — 2logs (Va> +9+a) =4-2-2=0.

Chon phuong an @

Cau 19. Cho f(1) =1, f(m+n) = f(m) + f(n) +mn v6i moi m,n € N*. Tinh gid tri ctia biéu thic
T —log {f(96) - f2(69) - 241} ‘
(A)9. B)3. (©)10. (D)4.

Lai giai.

Chonn=1taco

fm+1)=f(m)+ f(1)+m=f(m)+m+1= f(m+1)— f(m)=m+1.

~

v
X

v
X
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Do do
f(96) = £(69) = (f(96) = f(95)) + (f(95) = f(94)) + (F(94) = £(93)) + ... + (f(70) = f(69))
:96+95+94+---+70:w:2241.
Vay T = log [f(96) — f569) — 241} = log [22412—_241} = log(1000) = 3.

Chon phuong an
Cau 20. Cho a, b 1a cac s6 duong théa man b > 1 va \/a < b < a. Tim gia tri 16n nhat ciia biéu
a
thitc P = loga a + 21 ()
ogz a+ z2log s

b
(As. ®. ©s. D).
L3 giai.
, 1 1
Ta co P = Togab—i‘ll'(logba—l) = 1_—1+4 (logba—l).
logy, a
bat ¢t = logy a.

t
\ﬁ\/E§b<a:>logb(\/5)§1§logba<:>§<1<t<:>1<t<2.

1 t
Khi d6 P = — +4(t—1) = -—= +4(t = 1) vi t € (1;2).
1 =
t
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PHAT TRIEN DE MINH HOA LAN 1

X6t ham s6 f(t) = % L A(t—1) v6i t € (1;2).

f/(t) - (t :11)2 +4, f/(t) =0& (t — 1)2 =

Bang bién thién

S N w

T bang bién thién suy ra Enix;f(t) =f (g) = 5.
1;2

Vay gi4 tri nhé nhat ciia biéu thitc P bang 5.
Chon phuong an @
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