BAI @ LOGARIT
I

I Y LY THUYET CAN NHO

Khai niém Logarit

Cho a 1a mot s6 thuc duong khac 1 va M 1a mét s thuc duong. Sb thuc o dé a®* =M duoc goi la
16garit co s6 a cua M va ki hi¢u 1a log,M .
a=logM <a* =M.
Chii y: Khong c6 16garit ctia s6 4am va s6 0. Co s cua 16garit phai duong va khéc 1.
Tir dinh nghia 16garit, ta c6 cac tinh chat sau. Vi 0<a#=1,M >0 va o 1a sé thyc tuy v, ta co:
@ log,1=0; @ log,a=1
® a%%M = Mm; ® log,a” =a.

Tinh chit cua Logarit

Quy tic tinh Logarit:
Gia sir a 1a s6 thuc duong khac 1, M va N 1a cac sb thuc duong, « 1a s thuc tuy .
Khi do:

® log,(MN)=log,M +log,N

® Ioga[%J =log,M —log,N

® log,M“ =alog,M.
Péi co s ciia Logarit:
Véi cée co s6 10garit a va b batki (0<a=10<b=1) va M 1a s thuc duong tuy ¥, ta ludn co:

log,M

log,M =
% log,a

Logarit thap phan va Logarit tw nhién

Logarit thap phan

Trong thuc hanh, ta hay dung hé dém thap phan (hé dém co s6 10); 16garit co s6 10 dong vai tro quan
trong trong tinh toan.

Logarit co s6 10 cia mot s6 duong M goi 14 16garit thap phan cia M |, ki hi¢u 1a logM hodc IgM .
Poc 1a 16c cua M .

S6 e va logarit tw nhién

Bai toan 1ai kép lién tuc va so e



Ta da biét: Néu dem guri ngan hang mot sb vén ban dau 1a P theo thé thuc 13i kép véi 131 sudt hing nim
khong d6i 1a r va chia méi ndm thanh m ki tinh 13i thi sau t nam (trc 1a sau tm ki) s6 tién thu dwoc (ca

von 1an 1ai) 1a
r tm
=P|1+—
ot

Néu ki tinh 14i duoc chia cang ngay cang nho, tirc 1 tinh 13i hang ngay, hang gio, hang phut, hang gidy....
thi dn dén viéc tinh gii han ciia day s6 A, khi m — +oo. Ta cé:

2 s s . A g . 1
bé tinh giéi han lim A, ta can xét gidi han lim |1+ —
m—+co m—+a m

r

X—>+0 X

q . : 1)*
Mot cach tong quat, ta xét gigi han lim [1+ —j .
Nguoi ta ching minh dugc gidi han trén tdn tai, n6 1a mot sb vo ti co gia tri bé‘mg 2,718281828... va ki

X
hiéu la e. Vay e = lim (1+1J ~2,7183.

X—>+00 X

Tl cac két qua trén suyra lim A =Pe".

M—>-+o0
Thé thire tinh 14i khi m — +oo theo cach trén goi 1a thé thirc 141 kép lién tuc.

Nhu vy, voi sb von ban dau 1a P, theo thé thurc 131 kép lién tuc, 13i suat hang ndm khong ddi 1a r thi
sau t nam, sb tién thu dugc ca von 14n 13i s& 14 A = Pe".

Cong thuec trén goi la cong thic 1ai kép lién tuc.

Logarit ty nhién

Ta c6 dinh nghia sau: Logarit co sb e ctia mot sb duong M goi 1a 16garit ty nhién ciaM , ki hiéu la

InM (doc 1a 16garit Népe cia M )

IR Y /S PuUAN LOAI VA PHUONG PHAP GIAI TOAN



Dang 1: Tinh gia tri biéu thic cha logarit

Phwong phap: Gia s a 1a s6 thuc duong khac 1, M va N 1a céac s6 thuc duong, o 1 sb thuc tuy .
Khi do:
@® log,(MN)=1log,M +log,N
M
® Ioga(ﬁj =log,M —log,N

® log,M“ =alog,M.
Poi co sb ciia Logarit:
Véi cée co sO 10garit a va b batki (0<a=10<b=1) va M 1a s thuc duong tuy ¥, ta ludn co:

log,M
log,a

log,M =

BAI TAP TU LUAN

Bai tap 1: Tinh gié tri biéu thiic trong cac trudng hop sau:

a) log,2 b) Ine"?
c) loggl6 —logg2 d) log,6.l0gs8.
Loi giai

a) log,27'? = -12log, 2 = -12.
b) Ine¥? =2In(e)=~2.1=+2.
16
c) loggl6—logg2 = |098? =logg8=1.

log,6 logs8 log,2.log,4 log,4
log,6 logs2 log,2.log,3 log,3

d) log, 6.logs8 = =log;4 ~1,26186

Bai tap 2: Cho a 1a s6 thuc duong va a =1. Tinh gia tri ctia cac biéu thic sau:

3

a) T =Ioga(a3). b) Tinh | :Ioga[%j voia=4.

4

a?¥ala®
¢) T =log, {W : d) log , (a\/a)-
log /7 4 1
e) a . f) P= Iog%g.
Loi giai

a)Taco T = Ioga(a3)=3.

a’ a)
b) | =log [—jzlog (—J =3.
264 24



1 3 1 3
23 5 g azaéag § 8
c)Taco T =log, L \/_f} — |=100,| —— :Iogaa3:§.
\/— als als
1 P13 3
r, _ = 2 _- >
d) Ta co: Iogaz (a\/g) = log,a? = 55 log,a=
2
¢) Taco a e’ =a?%at—(a)®* —42 16,
. 1 3
f) Ta co: P:Iog%gzlog ya°=-33log,a=-9.
a3
Bai tap 3: Tinh gia tri cac biéu thuc:
1
a) Iogzg b) log ;9.
c) log,3/3 d) log, 32.
2
e) log,2+log,32 f) log,80-1log,5.
Loi giai

a) IogzézlogZZ‘3 =-3.
4
b) Iogﬁ9zlogﬁ(\/§) =4.

) Iogz(sﬁ)=logz3+logzxﬁ :I0923+I09232 log,3+= IogZC«E——Iog2

d) Iog132=—|09232 _>

=~ =-5
2 I0921 -1

e) log,2 +log,32 =log,(2.32) = log,64 = log,4° = 3log,,4 =3

f) log,80 —log,5 = log, % = log,16 = log,2* = 4log,2 =4 .
Bai tap 4: Cho céc s6 a,b,c thoa min: log,3=2,log, 3= 7 109, 3

Loi giai

2
= — . Tinh gi4 tri cua log.3
15 g 1 9

Ta co: Ioga3=2:>I093a=% @IogbB:E:Ioggb—4

Ta c6 Iogath:E log, abc=% = Iogsa+loggb+logsc=E
15 1 1
<log;c=—---4=3<1log,3==.

g3 5 > 9



Bai tap 5: Cho céc sb thuc duong x =1,y #1 thoa man log, x = log, 16 va tich xy =64. Tinh gia tri cua

2
biéu thirc (Iog ) %)

Loi giai
E- 44
Dit t =log, x = x =2 va t=log,16 = y=16' = 2! =Y _ ot

X

2
4 4
" t=3++5 St
X.y =64= 22t =26:>t+%=6<:>t2—6t+4=0<:{ \/——{|0922t ] =20.

t=3-+/5

Bai tap 6: Cho a,b >0 thoéa man log, a=log,;b =log 40— . Tinh gia tri cia Iogf( +4b\/_] Iongb

L0’1glal
a=4 t t
bat l094a=|0925b=|og4b_a=t© b =25 :4'257_4=1ot<:>4.25t—4t=4.1ot
4b—a:1Ot
2t t t 2t
@4.(§j 4, 5} —1=0<:>(E =1+ﬁ:>3=[g ~12-8\2.
2 2 2 2 b \5
%+4b\/_
Ta co: IogJ-[ +4b\f] IogdgbzlogJg I IogJ-L +4fj

:Iog£(6—4ﬁ +4\/§): log 5(6) =

Bai tap 7: Cho céc s6 duong a,b,c khac 1 thoa man log, (bc)=3 va log, (ac)=4. Tinh gi4 tri cta biéu
thirc log, (ab).

Loi giai
3 b=adc? 3.1 .
log,(bc)=3 [bc=a : b=a’c a=cll
Ta co I 4<:> M s 4 b 4 .
0gy (ac) = ac=0b ac:(a C ) ac=a“c b cil

L LI
= log, (ab) = Iog{c“.c“] =log,c!t = m

Dang 2: Bién déi, rat gon, biéu dién cac biéu thuc chia logarit

Phwong phap: St dung phéi hop linh hoat cac tinh chat cua logarit




BAI TAP TU LUAN

. X
Bai tap 1: Cho X,y la cic so thyc dwong théa man log, x =log; y = log, (2x—3y). Tinh —.
3 y
3
Loi gidi

bat log, x =log, y =log, (2x—3y) =t.

t t t
Suyra{ y=3 =2 gj -3.3' =2 @2.(3 —3.@) -1=0.(1)

bat (%)t =a,(a>0)

a=-1 (I
Khi d6 phwong trinh (1) tr& thanh 2a 3 0o 2’-a-3-0c 3
a

a=— (n)
t 2t
Do do, [ﬁjz(fj :(3] _22
y) o) (3 4

2
Bai tap 2: Dit a=log,3, b=log;3. Hay biéu dién logs 45 theo a va b.

Loi giai
Ta c6 logg 45 = 10949 + log 5.
log 9 =2logs3= 2 2 _.2 :2a.
logs6 1+log;2 .1 a+l
a
1 1 b
logs 5= = = vi log:2=—.
% logs6 logs3+logs2  b(a+1) =

Vay log, 45 = 2a+ a :a+2ab.
a+l b(a+1l) ab+b

Bai tap 3: Dit a=log,5, b =1log;5. Hiy biéu dién logs5 theo a va b.

Loi giai
. 1 1
Ta c6 a:IogZS:>I0952:g va b:Iog35:>Iog53:B.

1 1 1 1 ab

logs6 logs(2.3) logs2+logs3 1,1 a+b’

Suy ra: logg5 =

Bai tap 4: Cho hai s6 thuc a,b théa man: 2log,(a—3b)=log;a+log;(4b) va a>3b>0. Tinh %

Loi giai



Ta c6: 2log;(a—3b)=log;a+log;(4b) < Iog3(a_3b)2 =log, (4ab)

=9

2
& (a—3b)* = 4ab c>a2—10ab+9b2:0<:>(%j —1o%+9=0@ .
=1 (loai)

ol T|o

.- . 2 e . a+n . ,
Bai tip 5: bat a =log, 2, khi do log,, 768 dugc bicu dien dudi dang > véi m,n, p 1a cac so nguyén.
pa+

Tinh m+n®+ p®

Loi giai
Ta cé: log., 768 = log (28.3):Iog 2% +log,,3 = 8§ , 1
& & & & Iogz(23.32) Iog3(23.32)
= 8 + L = 8 + 1 :8a+1:m:8,n:1,p:3.
3+2log,3 2+3log;2 3+§ 2+3a 3a+2
a

Vay m+n®+p*=8+12+3*=36.
Bai tap 6: Cho cac sd nguyén duong X, y, Z d6i mot nguyén té cting nhau va thoa mén biéu thirc dudi day
100,50 5+ Y 100,40 2 = 2. Tinh gia tri cua biéu thirc 29x —y — 20217 .
Loi giai

Ta ¢6: X10g,005+ Y1000 2 = Z <> 10900 5° + 100,00 2¥ = 2
X =2z

& 100,005"2" =2 < 52" =200* < 52" =(25.4.2)" < 5.2 =5°2.2% :{ ;

y=3z

X=2
Do cac s nguyén duong X, Y, z d6i mot nguyén t6 cing nhau nén {y =3
z=1

Gi4 tri ctia biéu thire 29X — y — 2021z = 29.2 —3-2021=-1966.

1 1

. . 1
Bai tap 7: Cho hai so thuc a,b duong khac 1 théa man + + = . Tim n
log, b Iog612 b Iogan b Ioga18 b

Loi giai
1 1 1 1
Vi a,b dwong khac 1 nén ta co: + - =
log, b Iogaz b Iogan b Ioga18 b

< log, a+log,a’ +logya” =log, a® < (1+2+n-8)log,a=0 (1)

Vi hai s6 thuc a,b duong khéc 1 nén log,a#0 nén tir (1) suyra 1+2+n-8=0<n=5.

Dang 3: So sanh cac logarit

Phwong phap: Sir dung kién thic co ban dé so sanh




BAI TAP TU LUAN

, - ! 1 £ 3
Bai tip 1: Cho céc s6 duong a,b. Tim diéu kién cua a, b dé |09a§ > Ioga§ va b3 >b4.

Loi giai
1 1 1 1
Taco: log.=>log. = vaido =>= nén a>1.
ga2 ga3 573

23 3
Vi b3 >b4 va §<Z nén O<b<1.

13 15
Bai tap 2: Cho cic 6 duong a,b. Tim diéu ki¢n cia &, b dé log, (v2 ++/5) > log, (2++3) va a7 <a®

Loi giai
13 15
_<_
Ta co: 7 8 =a>1.
B3 B
a’ <ast
\/§+\/§<2+\/§ A
Mat khac: =0<bh<1l.
' Iogb(\/f+\/§)>logb(2+\/§)

Bai tap 3: Cho hai s6 thuc a, b biét 0 <a<b<1. Hiy so sanh log, b va log, a
Loi giai

Do O<a<b<1néntacol=log,a>log,b; log,a>log,b=1.Vay taco log,b<log,a.

, 1000
Bai tap 4: Xét a va b 1a hai s thuc duong tiy ¥. Dt x = |n(a2 —ab+b2) ;Y =1000Ina-In

Hay so sénh x va y
Loi giai

2
Ta c6 a2 —ab +b? :(a—%bj +%b2 >0,va>0b>0.
x=In(a? —ab+b2)1000 ~1000.In(a ~ab + b?).

y =1000Ina - Ini =1000Ina+1000.Inb =1000.In(ab).

blOOO
Véi Va>0;b>0 thi (a—b)* >0 a’—2ab+b?>0 < a?—-ab+b?>ab.
Suy ra In(a2 —ab+b2)2 In(ab).
Ta thdy In(az—ab+b2):ln(ab),khi va chikhi Xx=y.Do vy X> V.

. log, m.log, 7 1 .
Bai tip 5: Cho hai s6 thuc duong m, n (n#1) thoa mén 9: M1, L _3, . Tim moi quan hé
log,10-1 log,5

gita m va n.



Loi giai
.. log; m.log, 7 _3 1 log, m

Taco: ———=—=3+ = =3+logzn
log,10-1 log,5 log,5

& 10gsm=3+logsn < logsm—logs n =3 < log - =3¢ 1 = 5° =125 & m =125n.
n

n

Bai tip 6: Cho céc s6 thuc duong a,b khac 1 thoa man log, a =log, 16 va ab =64 . Tinh gia tri ctia biéu
2
a
thue | log, —
( P b]

Ta co6:log, a=log, 16 < log, a =

Loi giai

<> log,a.log,b=4.
Y16

Mait khac: ab =64 = log, ab =log, 64 = log, a+log,b=6.
2
Khi do: (IOQZS} =(log, a—log, b)zz(log2 a+ Iogzb)2 —4log,a.log,b =6 -4.4=20.

Bai tap 7: Cho c4c s6 duong a,b,c khac 1 théa man log, (bc) = 2,log, (ca) =4 . Tinh gia tri cua biéu thirc
log, (ab).

Loi giai
log, (bc)
Ta cb: log, (bc) =2 - log, a - {Iogc b+1=2log.a - {ZlogC a—log.b=1
log, (ca) =4 log, (ca) _ 1+log.a=4log.b "~ |log,a—-4log b=-1
log. b
log.a= >
La=-
& ; . Vay log, (ab)=log.a+log b =%.
|Ogcb :7

Bai tAp 8: Cho biét hai s6 thuc duong a va b thoa man logZ(ab)=4; véi b>1>a>0. Tinh gi4 trj cia
biéu thirc Iogz(abz) :
Loi gidi

V6ib>1>a>0tachd:

1+log,b=2 log,b=1
log? (ab) =4 < (1 log, b)* =4 < (1+log, b)’ =4 : :
0g; (ab) =4 < (log, a+log,b)” =4 < (1+log, b) ‘i{mogab:—z‘i’Loqab:—3

. |0<a<l | .
{ nén log,b=-3. Khidoé:

1
b>1

log3 (abz) =(log, a+2log, b)’ = (1+ 2.(—3))3 =-125.



Bai tap 9: Cho a,b > 0;a,b #1 thoa méan log,*b - 8logb(a\/_)—? Tinh giatri P = Ioga(ar)+2019
Loi giai

log,*b— 8Iogb(a\/_)—?<:>loga2b 8log,a=0<log,’b-8=0<log,b=2<=a’=b

= log, (a¥/ab ) +2019 =1+%(1+ log, a’ ) + 2019 :1+%(1+ 2)+2019 = 2021.

Bai tap 10: Cho cac s6 thuc a,b,c,d thoa man 2i + 4—];) 8%+ % = % . Goi m 1 gia trj nho nhat cta biéu
thitc S =a+ 2b+3c +4d . Gié tri ctia biéu thirc log, m bang
Loi giai

1t 1,11 1111 1 | 1 a+2b+3c+4d < 16
TaCOZ:§+4_b+8_C+FZ4 54780 16d ©52423+2b+3c+4d <:>2+ e >2

< a+2b+3c+4d >16

a=4
b=2
Déu “=" xay ra khi t_ 1.1 L 1<:> 4.Khido m=16=log,m=4
X f— == = — . = =4.
Y 2° 4 8° 16° 16 c=3 ?
d=1

Dang 4: Van dung vao cac bai toan thuc té

Phwong phap: Bai toan lai kép




S6 tién 1ai khong chi tinh trén s tién gbc ma con tinh trén sd tién 13i do tién gdc do sinh ra thay doi
n
theo timg dinh ky. Cong thrc: T, =Ty (1+r)
Trong do6:
T, : S tién ca von lan 1ai sau n ky han;
T, : S6 tién giri ban dau;
n: S6 ky han tinh 13i;
I : Lai suat dinh ky, tinh theo %.

BAI TAP TU LUAN

Bai tap 1:Biét rang khi d6 cao ting 1én, ap sudt khong khi s& giam va cong thirc tinh ap suat dua trén do
cao la:a =15500(5— logp) trong d6 a 1a d¢ cao so véi muc nudce bién (tinh bang mét) va pla 4p suét
khong khi (tinh bang pascal).Tinh 4p suat khong khi & dinh Everest c6 d6 cao 8850 m so voi muyc nudc
bién.
Loi giai
Pé tinh ap suat khong khi & do cao 8.850m, ta thay a =8.850 vao cong thirc va giai phuong
trinh dé tim gia tri cua p.

Ta c6:a =15.500(5 - log p).8.850 = 15.500(5 — log p)

8.850 8.850
<5-logp=——<log p=5-——— < log p =3.407
9P 15.500 9P 15.500 9P

Suy ra: p=10°- 407 ~ 245,37Pa
Vay ap suat khong khi & d6 cao 8.850m so v&i muc nudc bién 1a khoang 245,37 Pa.
Bai tap 2: Murc cuong d6 am L do bang decibel ( dB) ctia am thanh c6 cudng do | (do bang o4t trén mét
I
vudng, ki hiéu 1a W / m* ) dugc dinh nghia nhu sau: L(1) = 10Iog|— trong d6 1, =10 W/ m? 1a cuong
0
d6 am thanh nho nhit ma tai ngudi c6 thé phat hién duoc (goi 1a ngudng nghe). Xac dinh mic cudng do
am ctia moi 4m sau:
a) Cudc tro chuyén binh thuong cé cuong d6 | =107 W/ m?.
b) Giao thong thanh phd dong diic co cuong do 1=10"° W/ m?.
Loi giai
. I
a) Ap dung cong thuc: L(I) =10|Og|—
0

|_(10*7) =10log 10"

07 =10l0g10® =10x5=50dB

-3
b) Thay cac gia tri ta co: L(lOfg) =10log 10

0 =10log10° =10.9=90 dB

Bai tap 3: Trong nudi trong thuy san, do pH ciia moi truong nude sé& anh huong dén sie khoé va su phat

trién ciia thuy san. Do pH thich hop cho nue trong dam nudi tom st 1a tir 7,2 dén 8,8 va tét nhét 1a trong




khoang tir 7,8 dén 8,5. Phén tich ndng do [H+ ] trong mot ddm nudi tom su, ta thu duogc [H+] =8-10"®%. Hoi
d6 pH cta dam d6 co thich hop cho tdm su phat trién khong?
(Nguon: https://nongnghiep.farmvina.com)
Loi giai
TacopH = —Iog[H *] =—log8-10°~ 7,1

= P06 pH ciia ddm d6 khong thich hop dé tom st phat trién.

Bai tap 4:a) Nudc cit c6 nong d6 H*1a 107" mol/ L . Tinh d6 pH ciia nudc cat.

b) Mot dung dich c6 nong d6 H* gdp 20 1an nong d6 H* ctia nudc cat. Tinh d6 pH cia dung
dich do.
Loi giai

a) D pH ciia nudc cét la: pH =—log| H* |=—log[107 |=7.

b) Nong do H* cua dung dich d6 1a: 20.10" mol /L

Do pH cua dung dich 6 la: pH =—log| H* |=—log[ 20.107 |~5,7.
Bai tap 5: Mot vi khuan c6 khéi luong khoang 5.10™ gam va ctr 20 phat vi khuan d6 ty nhan d6i mot lan.
Gia sir cac vi khuan dugc nudi trong cac diéu kién sinh trudng tdi uvu va mdi con vi khuan déu ton tai trong

it nhat 60 gio. Hoi sau bao nhiéu gio khdi luong do té bao vi khuan nay sinh ra sé dat t6i khéi luong cia
Trai Dat (lay khéi lwong cua Trai Dat 1a 6-107 gam ) (1am tron két qua dén hang don vi)?

(Nguon: Céu héi va Cau tdp vi sinh hoc, NXB PHSP. 2008)

Loi giai
J £+ 1y A , y AL s 6.10%’ 40
SO lugng té bao dat to1 khoi lugng cia Trai Patla: N = ———-=1,2.10
(5.107%)
. logN —IgN
S6 1an phan chia: N = N,.2" = n = % ~133
g

Thoi gian can thiét 1a: % = 44,3 (gi0)

Bai tap 6: Gia dinh bac An giri tiét kiém 500 tridu dong vao ngan hang vdéi 13i suat 6,5% /nam. Biét rang
tién 14i cia ki trude duoc cong vao gde tinh 13i ki sau (13i kép).
a) Hoi sau ba nam, gia dinh bac nhan dugc s6 tién ca von 13n 13i 1a bao nhiéu? Néu tinh theo thé thirc 13i
kép lién tuc thi s6 tién ca von lan 1ai cta gia dinh bac An thu dugc 1a bao nhiéu (sau ba ndm)?
b) Vén véi 500 triéu dong, gia dinh bac An giri tiét kiém vdi 13i kép 6,5%/ndm theo ki han 6 thang. Hoi
dé nhan duogc ca gdc va 13i 1a 1 ti dong thi gia dinh bac An can giri bao nhiéu nim?
Loi giai
a) Ta co: A, =500 tridu dong 1a s tién gdc ban dau.
r =6,5% = 0,065 /nam 12 13i sudt mot ky.

n =3 (nam) la sé ky han gui.



A la s tién ca von va 13i nhan duoc sau n ky gir.

Sau ba ndm, gia dinh bac An nhéan dugc s6 tién ca géc va lai la:

A=A (l+ r)n = 500.(1+ 0,065)3 ~ 603,975 triéu dong.

Vi thé thirc 13i kép lién tuc thi s tién gia dinh bac An thu dugc sau ba nam la:
A = Age" =500.6>""° ~ 607,655 tricu dong.

b) Ta co6: A, =500 triu dong la s6 tién goc ban dau.

r =6,5% = 0,065 /nam 1a 1ai sudt mot ky.

n 1a s6 nam can gi.

A, =1 ti dong la so tién ca von va lai nhan dugc sau n nam gui.

Do ki han 12 6 thang, tirc 1a mdi ndm 1a 2 ki tinh 13i nén:

x . N U T
So ki guila N =2n, 1ai suat moi ki gui la >

0,65%

2n 2n
Khi do: A, = A)(1+%j <1000 = 500.(1+ j <1,0325" =2

Iogl,0325 2

&S n= ~10,83 (ndm).

Viy, gia dinh bac An can giri it nht 11 nam dé nhan duoc s tién nhu du dinh.
Bai tap 7: Nguoi ta sir dung cong thirc S = Ae™ dé du bao dan sé ctia mot qudc gia, trong d6 A 1a s6 dan
ctia ndm lay 1am mdc tinh, S 12 s6 dan sau n nam va I 1a ti 1¢ gia ting dan s6 hang nam. Biét rang nim
2001, dan s6 ctia Viét Nam 1a 78.685.800 nguoi. Gia sir ti 1¢ ting dan sd hang nam khong ddi 1a 1,2%,
hoi dan sé nudc ta dat 110 triéu nguoi vao nam nao?

Loi giai
Theo cong thurc ting truéng mii: S = Ae™'
1 In 110000000 :

1,2% 78685800

— Sau 28 nam thi dan sé Viét Nam nim nao sau day dat 110 tri¢u nguoi.

= 110000000 = 78685800.e"*"" <> n = 27,91

Vay dan s6 dat 110 triéu nguoi vao nam 2029
Bai tip 8: Mot hoc sinh A khi du 18 tudi duoc cha me cho 200000000 VND. Sé tién nay duogc bao quan
trong ngan hang MSB voi ki han thar}h to’én ‘1 nam va hoc sinh A chi nhan duoc sd tién nay khi hoc xong 4
nam dai hoc. Biét rang khi du 22 tudi, s6 tién ma hoc sinh A dugc nhan s€ la 243 101 250 VND. Vay lai
suat ki han mgt nam ctia ngan hang MSB 14 bao nhiéu?
Bai tap 9: Cudng d6 mot tran dong dat M duoc cho bai cong thie M = log A— log A,, voi A la bién do
rung chin tbi da va A, 1a mot bién do chuén (héng sé). DPau thé ky 20, mdt tran dong d4t & San Francisco
c¢6 cudng do 8,3d6 Richter. Trong ciing nam d6, tran dong dat khac & gan d6 do duoc 7,1 d6 Richter. Hoi
tran dong dat & San Francisco c6 bién d gip bao nhiéu tran dong dat nay.

Loi giai
Xét tran dong dat ¢ San Francisco, ta co

8,3=logA-log A, < 8,3= Iog% <:>£:108'3 < A= A.10%°

Xét tran dong d4t khac gén do, ta co:



71=logA-logA < 7,1= Iog% & % =10"" < A= A.10™

8,3
Tur d6 ta tinh ti 1€: % =10"%[] 15,8

Vay tran dong dat & San Francisco c6 bién do gip [115,8 tran dong dat khac gan do.
Bz‘17i tap 10: Trong nudi trong thuy san , d6 pH clia moi t‘ruc‘mg nudc s€ anh hudng c?én strc khqé va su phat
trién cua thuy san . Po pH thich hop cho nudc trong dam nudi tom su 1a tir 7,2 dén 8,8 va tot nhat trong
khoang tir 7,8 dén 8,5 . Phén tich néng do [H +] trong mot dAm nudi tom st thu duge [H +] =8.10° .
Hoi d6 pH ctia ddm d6 co thich hop cho nuéi tdm st phat trién khong ?
Loi giai
P pH cita dam 1a : pH =—log| H* |=—log(8.10°) = 7.1
Ta thay 7,1 < 7,2 nén d6 pH cila ¢dm chua thich hop dé cho tom st phat trién.
Bai tap 11: Mot vi khuan c6 khdi lugng khoang 5.10™ gam va cr sau 20 phat vi khan d6 tu nhan d6i mot
lan . Gid st dugc nudi trong céE: diéu kién sir,lh truong téiqu'u va moi con Vi khuér} déu ton tai it nhat 1a 60
gi0. Hoéi sau bao nhi€u gio khoi lugng do t€ bao vi khuan sinh ra s€ dat t61 khoi lugng cua Trai Dat 1a
6.10% gam ( lam tron két qua dén hang don vi ).
Loi giai
Goi a, =5.10"° (gam) la khdi lugng ban d4u ctia vi khuan .
Sau 20 phut dau tién, khéi luwong cia vi khuan 13 : .2
Sau 20 phit thr 2, khéi lugng cua vi khuan 1a : (.2).2 = @,.2°
Sau 20 phit thtt 3, khéi lwong ctia vi khuén 14 :(,.2?).2 = ,.2°.
Sau 20 pht th n, khéi lugng vi khudn 13 : ¢,.2".
Gia sir: ,.2"= 6.107 <5.10°2" =6.10” < 2" =1,2.10¥ < n=log, (1,2.10°) ~100

Vay sau khoang 100.20 = 2000 phut ~ 33,3 (gid) thi khéi lugng cua té bao vi khuan nay sinh ra s&
dat t6i khéi luong cua Trai Dat.

BAI TAP TRAC NGHIEM




PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Tinh gid tri biéu thuc log, (2\/5)

A. 2. E'% C. 3. D. -3.
Loi giai
1 3) 3
Ta co log, (2\/5) =log, (Z.ZZJ =log, (sz =5
Cau2: Tinh gi4 tri biéu thirc 32°%°
A. 10. B. 25. C.7. D. 20.
Loi giai
Ta co 3°%° =35 —5? — 25,
Cau3: Cho log,3=5. Tinh P =log, (3a°).
A. P=10 B. P=25 C.P=12 D. P=125
Loi giai
Ta co: log, (3a°) =log, 3+ log, a® =5+5=10.
/ a .
Cau4: Vi moi so thuc a duong, |092§ bang
1
A. Elogza. B. log,a+1. C. log,a-1. D. log,a-2.
Loi giai

Co Iogzg =log,a—-log,2=1log,a-1.

Cau5: Véimoi a,b théa man log,a—3log,b = 2, khing dinh nio duéi day ding?
A. a=4b°. B. a=3b+4. C.a=3b+2. D.azbi;.
Loi giai
Diéu kién:a,b >0

Iogza—3logzb:2<:>Iogza—logzbs=2<:>I092%=2<:>bi;:4<:>a=4b3

Cau 6: Vi a lasb thye duong tily y, log(100a) bang
A.1l-loga. B. 2+loga. C. 2-loga. D. 1+loga.
Loi giai
log(100a) = log(100) +loga =2 +loga

Cau7: Cho a>0 va a=1,khidé log,{/a bing
1 1

A. 4. B. =. —
4 4

1

21
Ta co: Iogaf/a: log, a* =7



Cau8: Cho log,b=2 va log,c=3. Tinh P =log, (b°c’).
A. P=13 B. P=31 C. P=30 D. P =108
Loi giai
Ta co: log, (bc*)=2log,b+3log, c=2.2+3.3=13.
Cau9: Cho a va b 1a hai s6 thuc duong théa man a’b” =32. Gia tri cua 3log,a +2log, b bing
A. 4. B. 5. C.2. D. 32.
Léi gii
Ta cé: log,a’h” =log,32 < 3log,a +2log,b =5
Cau10: Cho a,b 1a cic s6 thuc duong 16n hon 1 théa min log,b=2. Tinh gi trj biéu thic

P=log_,b+log_,b°

A. P=3. B. P=4. C.P=2. D. P=5.
Loi giai
. 5 1 1
Tacoé P=log ,b+log .b>=log ,b+——==log, b+ 5
a ab a log,. ab® 2 log,. a+log,. b
1 1 1 1
—Elogab+ﬁ—§.2+m—l+2—3.
—log,a+— ——+—
5 5 52 5

49
Céu 11: Cho log,25= m va log,5 = n. Tinh Azlog%g theo m va n

. 9m+12n -O9m+12n C. —om 412N+ mn D. -3m+4n

mn mn 3mn
Loi giai

A

|09yg%9 =3(log, 49 - log, 8) = 3(2log, 7 —3log; 2)

=m:>logs7:E
m

Ta c6: log, 25:2log75=I 2
0]

5

log,5=n<

:n©|0952=1:>A:3(i_§j_M
n mn

g m n

Ciau 12: Cho log2=a.Tinh A= |Og%theo a?
A. 6+7a B. 2(a+5) C. 4(1+a) D. 3-5a
Loi giai

A= Iog% =log125 - log4 = log5® — log 2°

:3I095—2Iog2:| —2log2=

0g;10 log, (5.2)
111
log,10 log,(2.5) 1+log,5

3
—2log2=——-2l0
g 0g. 2 g,

Ta co: log2 =

:>—=a<:>1+I0925:1<:>I0925=1_—a:>I0952:—
1+1log,5 a a 1-a



Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

3

= A= —-2a=3(1-a)-2a=3-5a
—+1
1-a
— 1 2 3 149
Cho a=1log,5, b=1log,7, c=log,3 va | = log=+log—+log—+...+log— |. Tinh
% 9z 9 Iog126£ 97 rigg gy ngOJ
| theo a, b, c.
1+c+2ac 1+c-2ac 1+c-2ac 1+c+2ac
= 1+2c+b’ T 142c+b " 1+2c-b " 1+2c-b
Loi giai

Tur gia thiét suy ra log,5 = log, 3log,5=ac .

-1 123 149) logl50
Taco: | = Jdog| =.=—..... =
log126 234 150) logl26
log,1 1+1 21
~ 10g,, 150 = 09,150 1+log,3+2log,5 1+c+2ac

log,126 1+2log,3+log,7 1+2c+b

Cho s6 thyc duong a khac 1. Gié tri cia biéu thic log, (4a) bang
A. 4+log,a. B. 2+log,a. C. 2log, a. D. 4log,a.
Loi gidi

Ta c6 log,(4a)=1log,4+log,a=2+log,a.

. - 1 1
Cho a va b 1a cac so thuc duong tuy y. Néu a2 > a3 va |Ogb(§j<logb 2 thi
A.a>10<b<1. B.0<a<l0<b<1l. C.a>1b>1. D.0O<a<lb>1
Loi giai

, 1 - S
Taco:5>§maa2>a3nena>1

1 1
Mat khac: 1>l ma log, | = | <log, —j nén O<b<1.
3 4 3 4

Cho a, b 1a cac s thuc duong va a khac 1, thoa man log , Lsa - } =3. Gia tri cta biéu thirc
¢ b
log, b bang
1
A. 5. B. 5. C. - D —l.
5 5
Loi gidi

3

a 1 3 3
Taco log ,| —— |=3 < =| log,a® - log,b® |=3<>3—-=log,b=6 <log,b=-5.
o) )5 S i

Cho s6 a>0,a#1 thoamin a* =b. Khi d6 dang thirc ndo sau day dang?
A. a=log,b. B. a=Ilog, x. C. x=1log,b. D. x=1log, a.



Loi gidi
Taco " =b< x=log,b.

Céu 18: Tinh gié tri cia biéu thirc P=2'°gza+loga(ab) (a>0,a=1).
A. P=2% +D. B. P=a-b. C.P=2a+b. D. P=a+b.
Loi giai

Taco P=2""+log,(a")=a+b.

Cau 19: Véi a,b 1a cac sé thuc duong, khac 1. Ménh dé nao dudi day sai?

A. log,(ab)=log,a+log,b. B. log,b _ 19Gs b .

|0g2022a

a s 1
C.1l-log,b=log,—. D. log,b’==log,b.

b 3

Loi giai
Ta c6: log, b =3log,b.
Cau 20: Gid tr cta biéu thic P =log,8+log ;9 1

A. 6. B. 7. C. 8. D. 4.

Loi giai

Taco P =log,8+log ;9=log, 2’ +log , 3" = 3log, 2+ 4log,3=3+4=7.
32

1
Cau 21: Cho a la s thuc duong khac 1. Tinh P =log, [a“.ae’].

A.Pz%. B. P=12. C. P=1. D. P=—.

1 1
Taco P= Ioga£a4.a3j: Ioga[a3j:§.

Cau 22: Véimoi a,b duong thoa man log, Ja- log,b =3, khang dinh nao duéi day ding?

Ja

A. a=64b’. B. ab’ =64. C.Ja-b=8. D. - ==3.
Loi giai
Ta co Iogzx/g—logzb:3<:>log2%:3©%=23<:>a:64b2.
Cdu 23: Cho a>0 va a=1, khidé log, $a bing
A. é B. -5. C.5. D. —%.

Loi giai



gl

Ta co: log, ¥a = log, (a)

gl

Cau 24: Cho a>0 va a=1, khi d6 log, *%/a®? bing

A. 2021. ﬁB.gggg. C. 2931. D. 2022.
2021 2022
Loi giai
Véi a>0 va a=l ta co: log, “*Aa®? =log a%—%log a—@
S : 2021 7% 2021
. a’
Cau 25: Cho a la so thuc duong khac 2. Tinh | =log, [Ij
2
A.I:E. B.Iz—l. C.1=2. D. | =-2.
2 2
Loi giai
I =log [a—zj =log (EJZ =2log (EJ— 2
204 2\2 2.2
, ad
Céu 26: Cho a la so thuc duong khac 5. Tinh | =log, (Ej
5
A.I=—1. B. | =-3. C.I=1. D. 1=3.
3 3

Loi giai

3 3
Taco: |1 =log, a_ :Ioga[gj =3.
51125 s\5

. 2 e a2
Cau 27: Xét cac so thyc duong a,b thoa man log;a=5 va |0g3b:§. Tinh gia tri biéu thirc

| =2log] log, (52) | +log, b®.

9

A. 1 =3. B. | =-2. C.1=1. D. | =2log 5+1.
Loi gidi
, 3 3 32
Ta ¢6: 1 = 2log,| log; (5a) |+ log, b :2Iogs(1+logsa)—Elog3b=2I0966—§.§:2—1:1.

9

5

A s X \ . . ~ a Y ,
Cau 28: Cho a,b 1a cdc 0 thuc duong va a khéc 1, thda mén log = 2. Gia tri cta biéu thtrc log, b

%

bang
A. 4. B.

N
a
|
I
=)
N



1, a 1 11
Taco: 2=log ; =log, — :—(Iogaa5 - Iogab“] :—(5——Iogabj
J’ 3 3 3\ 4

:5—%Iogab=6 = log,b=-4.

3
Cau29: Cho a, b 1a cac s6 thuc duong khic 1 théa man log, b = J3. Gié tri cua IogJE {%j la
- a

1
A. /3. B. —24/3. C. 3. D. ——.
V3
Loi giai

" BY B 1
Vb a*|_3 2 1
Tacéd: log,b=+v3<b=a®=log .| = |=log = S
RS Rt B I IUE

. 1 .
Cau 30: Cho so thuc a>0; a;tl,a;tE va s0 thyc x thoa man log, 3= x. Tinh log,,, 9 theo x.

2 2 2
A B. C. 2(3x+1). D. .
X+3 3x+1 3x+1
Loi giai
I 2 2 2 2 2
Ta co: log,,, 9= 099 _ = = = X
log,27a log,27 +log,a 3+log,a 1 5 1.5 3x+1
log, 3 X

. . a*\e
Céu 31: Cho log,b=3, log,c=-4. Khido P =log, 5 bang bao nhi¢u?

A.P=T7. B. P=-1. C. P=11. D. P=-5.
Loi giai

3 1
Iog( \/—J log, a*/c —log, b? = log, a° + log, c? — log, b? = 3+—Iogac 2log, b

=3+%(—4)—2.3=—5.

. 2 5
Cau 32: Cho X,yla hai s0 thuc duong,x =1 théa man IOQ& yz?y,log%x:Z—. Tinh gia tri cta
y

=y? —2%°,
A. P=1. B. P=0. C. P=-25. D. P=25.
Loi giai
Iog&y=% Iogxy2=2—!__)y y? =25 y=5 y=5
Ta co: 5 = 2y<:> log X:i@ log lea{x:S
Iogzsx:2—y IogX25:? 272y )



Vay P =y?-2x* =-25.

Céau 33: Cho a,b,c 1a cac s6 thuc duong, trong d6 a,b>1 va théoa min log,c=3, log,c=4. Tinh gia
trj biéu thiuc P =log,, c?
12 7 1

A P=—. B. P=—. C. P=—. D. P=12.
7 12 12
Loi giai
. 1 1 1 1
Tu gia thiét ta suyra c =1 va log.a=——-=—;log.b = =—.
log,c 3 log,c 4
Khi do, P =log,, ¢ = LE L -1 :E_
log(ab) log,a+log.b 1 1 7
3 4
I 1 ,
Cau 34: Véimoi ab thoa man 29219923 | 160 Z1 . Khing dinh nao sau day ding?
1+log,5
A. a=1-blog,5. B. ab=10. C. alog,5+b=1. D. a+b=1.
Loi giai
Ta co: M+Iogb:1<:>log—2a+logb=1<:>Ioga+|ogb=1
1+log,5 log,10

< log(ab)=1< ab=10.

Céu 35: Cho log,5=m, log,5=n.Khido6 log5 tinh theo m va n la

mn 1
. C. m+n. D. .
m+n m+n

Loi giai

A. m?+n°. B.

11 1 1
log;6 log;(2.3) logs2+logs3 m+n

Taco log,5=

Cau 36: Véi moi s6 thuc duong a,b thoa man log,a +log, b =1, khiang dinh nao sau day dang?

A. a’bh=1. B. ab’=4. C. ab*=1. D. a’h=4.
Loi giai

Ta co: Iogza+log4b=1<:>Iogza+%Iogzb=1<:>2Iogza+logzb:2 < log,a* +log,b =2

&log,a’h=2 < a’h=4.

Cau 37: Pit a=In2 va b=In5. Rat gon biéu thirc P=|ng+|n§+|n§+|nl—l+...+|n@.
5 8 11 4 8000
A. P=6a-3b. B. P=5a-3b. C. P=3a-6b. D. P=-5a-3b.
Loi giai
) 2 5 8 11 7997 25 11 7997 1
Taco: P=In—=+In=+In—+Ih=+..+IN——=In| —.—.—.—... =In
5 8 11 4 8000 5811 4 8000 4000



Cau 38:

Cau 39:

Cau 40:

Cau 41:

=—In(25.53)=—5In2—3ln5=—5a—3b.

Cho a=log,5,b=log,5. Biéu thitc M =log,,5 bing

- B. ab. c.t. p. P

a+b ab ab

Loi giai
1 1 1
Taco M =log,,5 = = =
log; 21 log,3+log, 7 1 1
log,5 log,5

3 1 _ log,5.l0g,5 ab

log,5+109,5 log,5+l0og,5. a+b’

log, 5.10g, 5.
Cho a, b>0.Néu Inx=5Ina+2Invb thi x bing

5

A. 10avb . B. %. C. a%. D. a° +b.

Loi giai

Inx:5lna+2In\/Bc>Inx:lna5+ln(\/5)2@Inx:Ina5+Inb<:>Inx:ln(asb)<:>x:a5b

. 2 5
Cho X,yla hai s0 thuc duong,x#1 thoa méan log yz?y,logzsx=2—. Tinh gia tri cia
y

P=y*-2x
A. P=1. B. P=0. C. P=-25. D. P=25.
Loi gidi
Iog&y=% Iogxy2=2—5y y? =25 y=5 y=5
Ta co: 5 < 2y<:> log X:i<:> log x:EQ{X:S
|0925X:2—y IogXZS:? 2702y #2702

Vay P =y? - 2x* =-25.

Cho s6 thyc duong a,b théa man log,, a = log,, b = log,. ZaT—b Tisb %thu(}c khoang nao sau
day?
1 1 2
A. | 0;= | B. == | C.(1,2). D. (-2;0).
(03] 3:%] (1:2) (20
Loi gii
a=16"
2a—b

bit log,;a=1o0g,,b= Iogst =X < b =20
2a—b=3.25"



Suy ra 2.16* —20* =3.25" < Z[E —3.(§j -1=0
20 20

4 X
(gj =-1(PTVN)

Vay E:16 :[gj 226(1;2)

. 3 32 L
Cau42: Cho X,y la hai s0 thuc duong, x =1 thoa man Iogy; y :Ey,logﬁX:—. Tinh gia tri cua
y

P=x’-y%
A. P=120. B. P=132. C. P=240. D. P=340.
Loi giai
Ta co: Iogﬁx=g<:>2logzx:g<:> y= 16 =16log, 2 (*).
y y log, x
y 3y y

log,. y= % < 3log, y e < log, y == < log, (16log, 2) = 2log, 2

8
< log, (16log, 2) = log, 2* <16log,2 =4 < IogXZ:%a log, x =4 < x =16.

Tu (*) suyra y=4.Vay P =x*—-y® =16° —4° = 240.

log;5log;a

00,2 log, b = 2. Khang dinh nao duéi day 1a khang
3

Ciu 43: Vi hai s6 thuc duong a,b tuy ¥ va

dinh ding?
A. a=blog,2. B. a=36b. C. 2a+3b=0. D. a=Dblog,3.
Loi giai

. log,5log;a

Ta co logsb =2 <:>mg—3a—logsb:2<:>logea—logsb=2

1+log,2 log, 6

elog. =22 36 a=36b.
°b b

CAu 44: Cho céc sb thuc a, b thoa madn a>b>1 va + ! _ 2020 . Gia tri cua biéu thire
log,a log,b
1 1 .
P= — bang
Iogab b Iogab a
A. /2014 . B. /2016 C. /2018 D. /2020 .

Loi giai

Do a>b>1nén log,b>0, log,a>0 va log,a>log,b.



N 1
log,a log,b

Ta co:

=+/2020 < log, a +log, b =+/2020

<> log?Za+log’h+2=2020 <> log: a+log2b = 2018 (*)
Khi do, P =log, ab—log, ab =log, a+log, b—log, a—log,b=1log,a—log,b
Suy ra: P? =(log, a - log, b)2 =logZa+log’h-2=2018-2=2016= P =+/2016 .

Caud5: Cho x, y va z la cac s6 thuc 16n hon 1 va goi wla sb thuc duong sao cho log, w=24,
log, w=40 va log,, w=12. Tinh log, w.
A. 52. B. —-60. C. 60. D. -52.

Loi giai

Iogxw=24:>IogWx=2—14; Iogyw=40:>logwy:i.

40
: 1 1
Laido: log,, w=12 & ————=12 < =12
log (xyz) log x+log y+log z
L =12
log x+log y+log z
1 1
7 =12 < log z=—=1log,w=60.
—+—+log z 60
24 40 "
1 1 1

Ciu 46: Cho cac sb thuc dwong X,y,z thoa min dong thoi

+ + = va
log,x log,y log,z 2020
log, (xyz) = 2020. Tinh log, (xyz(X+y+2)— Xy — yz — 2x+1)
A. 4040. B. 1010. C. 2020. D. 2020%.

Loi giai
bat a=1log, x;b=1log, y;c=log, z.

, 1 11
TacO —+—+—=
a b c 2020

va a+b+c=2020

(é+%+%}(a+b+c):l<:>(a+b+c)(ab+ac+bc):abc

< a’b+ab’ +abc+abc+b’c+bc’ +a’c+ac’ =0« (a+b)(b+c)(c+a)=0

Vi vai tro a,b,c nhu nhau nén gia st a+b=0=c=2020=>z= 22020

va Xy =1.
Iogz(xyz(x+ y+2)—xy-— yz—zx+1)= log, (z(x+y+2z)-1-yz—zx+1)

=log, (zz) = 2log, z = 4040



, 1 2X ,
Cau 47: Cho ham so f (X) = Elogz(l—] va hai s6 thuc m, nthudc khoang (0;1) sao cho m+n=1.
X

Tinh f(m)+f(n).
A. 2. B. 0. C. 1. D.%.

Loi giai

1 2m 1 2n 1 2m 2n
f(m)+ f(n)==log,| — |+=log,| — | ==| I — |+ _
(m)+(n) 2 gz(l—m) 2 gz[l—nj 2{092(1—mj+ ng[l—nﬂ
1 2m  2n 1 4mn .
=—log, ( j —Iogz(—j,v1m+n=1
2 1-m1-n 2 I-m—-n+mn

1 4mn 1 1
=Zlog,| — |==log,4==.2=1.
2 gz( mnj 7 0975

Cau 48: Cho X, y, Z labaso thuc duong Iap thanh cap s6 nhéan; log, X, log .y, log,; z 1ap thanh cap
9x 3z
sd cong, v6i a 1a s6 thuc duong khac 1. Gid tri cia p=— + = y +—
y 7z X
A. 13. B. 3. C. 12. D. 10.
Loi giai
X, Y, Z 1a ba sé thuc duong 1ap thanh cp s6 nhan nén ta c6 xz = y? (1).
log, x, log ; y, log,; z 1ap thanh cép s6 cong nén:
log, x+log,>z=2log oy < log, x+3log, z=4log, y < xz° =y* (2).

Ta(l)va(2)tasuyra X=y=2.
X z
Vay p :9—+X+3—:9+1+3:13.
y z X
Ciau 49: C6 bao nhiéu s6 nguyén dwong n dé log, 256 1a mot s6 nguyén duwong?
A. 2. B. 3. C. 4. D. 1.
Loi giai

log, 256 =8.log, 2 = Io8 1 s6 nguyén duong <> log, n € {1,2;4;8} < n e {2;4;16;256 .

2
Vay c¢6 4 sb nguyén duong.
Cau 50: Giasir log,,5=4a; log, 7 =b; log,3=c. Hay biéu dién log,, 35 theo a, b, c?
3b+3ac. B. 3b+3ac. C. 3b+2ac. D. 3b+2ac.
c+2 c+1 c+3 c+2
Loi giai

log,, 5= a<:>—|og35 ac>|gz =3a < log,5=3ac.
3 log, 3

Iogg7=b<:>%logz7=b<:>Iogz7=3b.



Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

log,35 10g,(5.7) log,5+log,7 3ac+3b

Xét log,, 35 = =
Oz log,12 log,(3.2°)  log,3+2 C+2

90
Cho log,5=a, log,6 =D, log,22=c. Tinh leogs( jtheo a,b,c.

11
A. P=2a+b-c. B.P=a+2b-c. C. P=2a+b+c. D. P=2a-b+c.
Loi giai
Ta co:
90 180
P= |093[Hj = Iogg(zj =log,180 - log, 22 = log, (36.5) — log, 22

=log, 36+ log, 5 - log, 22 = log, (6° ) + log, 5 — log, 22 = 2log, 6 + log, 5 log, 22 =a+2b —c.
Vay P=a+2b-c.

Pit a=log,3;b=log,5. Biéu dién log,,12 theo a,b.
a+b ab+1 a+l a+2
A. log,,12 = ——. B. log, 12 = . C.log,,12=——_ D.log,,12=—.
gZO b+2 g20 b—2 gZO b—2 =4 gZO ab+2
Loi giai

log,12 log,(4.3) 2+log,3 ~ 2+log,3  a+2
log,20 log,(4.5) 2+log,5 2+log,3.log,5 ab+2

Cho log,,3=a. Tinh log,,18 theo a.

Ta c6 log,,12 =

A. 3a+1. B. 3a+1' C. 3a—1. D. 3a—1.
3-a 3+a 3+a 3-a
Loi giai
1 2
Taco a=Ilog,,3= = @Iogzsz—a.
log,12 1+ 2log,2 1-a
1+2 2a

log,(3.2) 1+2l0g,3 1727, 1+3a
log,(2°3) 3+log,3 5, 2a 3-a
1l-a

Khi do: log,,18 =

Nuéc chanh c¢6 d6 pH bang 2,4 ; gidm c6 d6 pH bang 3. Nudc chanh ¢ d6 acid gip bao nhiéu
lan gidm (nghia 12 c6 ndong d6 H* gip bao nhiéu 1an)?
A. 3,9. B. 3,98. C. 4,3. D. 4,5.
Loi giai
Goi X,y lan lugt 1 nong @ H* trong nudc chanh va gidm. Theo gia thiét ta c6
2,4=—logx va 3=-logy.
Suyra Xx=10"* va y=107°.

X
Suy ra —~3,98.
y
Vay nudc chanh c6 d6 acid gap 3,98 1an gidm.

Trén mot chiéc dai Radio FM c6 vach chia dé ngudi ding c6 thé do séng can tim. Vach ngoai
cung bén trai va vach ngoai cung bén phai twong Gmg véi 88Mhz va 108 Mhz . Hai vach nay



Cau 56:

Cau 57:

cach nhau 10cm. Biét vi tri cua vach cach vach ngoai cung bén trai d (Cm) thi ¢6 tan sd béng
k.a° (Mhz) véi k va a la hai hang s6. Tim vi tri tot nhat ciia vach dé bit séng VOV, véi tan sb
102,7Mhz .
A. Cach vach ngoai cung bén phai 7,35cm. B. Cach vach ngoai cung bén phai 2,46¢cm .
C. Cach vach ngoai cung bén trai 7,54cm. D. Cach vach ngoai cung bén trai 8,23cm

Loi giai
Ta co:
d=0=ka’=88=k =88.

108

d=10=ka" =108 =>88.a° =108 = a” = > a~ w/% .

Goi d, 14 vi tri dé vach c6 tan s6 102,7Mhz khi d6 ta c6

d; d
88. 10@ =102,7 10108 :102’7 <:>d1=|Og - £:7154_
\ 88 \ 88 88 Jg 88

Vay vi trf tot nhat cua vach dé bat song VOV véi tan s6 102,7Mhz 1a 7,54cm.

Biét rang vi khuan E. coli 14 vi khuan gy tiéu chay dudng rudt, gdy dau bung dir doi, ngoai ra
ctr sau 20 phut thi s6 lugng vi khuan tang gp d6i, nghia 14 s6 lugng tinh theo cong thirc S = S,.2"
, Spla sd lugng ban dau, n 1a sé 1an nhan doi. Ban dau chi c6 40 con vi khuan néi trén trong
duong rudt, hoi sau bao lau ) luong vi khuan 12 671088640 con?
A. 20 gio. B. 8 gio. C. 12 gio. D. 6 gio.

Loi giai
Taco: S=S,2".

~ 671088640

Suy ra 671088640 = 40.2" < 2" =16777216 < n=109,16777216 =24 .

Pé sb lugng vi khuan 1a 671088640 con thi vi khuan dé c6 24 1an nhan doi.
Do d6, thoi gian ma vi khuan da thyc hién 24 1an nhan d6i d6 1a 20.24 = 480 phit (8 gio).
Vay, sau 8 gio s luong vi khudn 1a 671088640 con.
Vao cubi nam 2022, bao Rossiyskaya Gazeta dan 10i B truong Tai nguyén Nga canh bao nudc
nay s& can kiét ddu mo sau 28 nam nita néu san lugng khai thac hiang nim vén giit nhu nam 2022.
Bit dau tir nim 2023, néu nuéc Nga mdi ndm giam san luong khai thac 2% so véi nam trude thi
sau bao nhiéu nam nita nudc nay can kiét ddu mé (chon phuong an c6 két qua gan nhat véi tinh
toan cua ban)?
A. 52. B. 32. C. 44. D. 40.

Loi giai
Goi S (ty tan) la san lwong dau mé con lai ciia Nga trén thuc té tinh tir cubi nam 2022.
X (ty tan) 1a san lugng khai khac hang nim nhu nim 2022.

Theo dé bai, ta co: S = 28x (ty tan).

Goi n 1a sb nam khai thac con lai véi san lugng khai thac thay d6i hang nam tinh tir 2023.



PHAN II.
sai.

Cau 1:

Cau 2:

< 1-2%)" -1 " ,
Luong khai thic moi ndm tinh tir nAm 2023 1a: X.( ) _ 098 -1 X (ty tan).
(1-2%)-1 0,02

Dén khi khai thic hét, ta c6: 20 1

X = 28X <> N = l0g, 4 (1—0,02.28) ~ 40.64.

Cau trac nghiém dung sai. Trong méi y a), b), c), d) & méi cau, thi sinh chon ding hoac
Cho hai sb thuc @ va b, véi 1<a<b. Xét tinh dung sai cua cac khang dinh sau:

a) log ;b=>5log, b

b) log,b>1

6
log, a

¢) log,b* +log_, b° =

d) Néu @’ +b® =7ab thi log,(a+b)=1+log,a+log,b
Loi gidi
) , 1
a) Sai: Ta co: log ;b= gk’ga b
b) Bung: Taco : log,b>log,a=1.

6

¢) Pting: Ta c6 : log, b® +log , b® =3log, b +3log,b=6log, b= I .
: 0g,a

d) Sai: Ta c6: Ta co: a* +b* =7ab < a” +b* +2ab=9ab < (a+ b)2 =9ab (*).

ab>0

Do a,b>0= , 14y logarit co s6 2 hai vé ctia (*) ta duoc:
a+b>0

log,(a+ b)2 =log, (9ab) <> 2log,(a+b)=log,9+log,a+log,b
1 . A s
< log,(a+b)=1+ E(Iog3 a+log,b). Suy ra ménh d¢ sai.

Biét a=log,,5, b=1log,7, ¢ =log,3. Xét tinh ding sai ciia cic khang dinh sau:

a)c>2

b) a.c :%Iog2 5

a.c
c) 5 - log,5

3(b+ac)

d) log,,35=
) ng C+2



Cau 3:

Cau 4:

Loi giai

a) Sai: Taco: c=log,3<log,4=2

b) Bing: Ta co: a.c =c.a=log,(3).log,,(5)=log, (3).%Iog3(5) = %Iog2 5

b [a cé _a_c_;|0925__1| 5).1 8 ——1I 5).3.1 2)=log,5
c ng: la co: = =—10 .10 =—10 .9.10 =10
) bung b |0987 3 gz( ) 97( ) 3 gz( ) 97( ) 9,
=1 5 ———1I 5
a=log,(5) 3 00s log,5=3a
d) bung: Ta co: =
log,7=3b

b= Iogg7:%Iogz7

Ma: log,, 35 = log,(7.5) log,7+log,5 log,7+log,3.log,5 3b+c.3a 3(b+ac)
CT?T log,(3.2%)  log,3+2 log, 3+ 2 - cr2

Cho sb thuc X,y > 0. Xét tinh ding sai cta cac khiang dinh sau:
a) log, x = log, x*

b) log ; x+log, (2x*y)+log, (2y*)=1

2

¢) log, x +log, X* +... + log, x*** = 2023.2024log, x

Xy +2X—y

d) Néu x =log, 6, y=1log,10. Khi d6
X+2

=log,30.
Loi giai
a) Ding: Ta c6 log,, (X)2 =log, X do x>0

b) Sai: Ta ¢6 log ; x+log, (2x’y)+log, (2y*) = 2log, x— Iogz(2x2y)+élogz(2y2)

2

2
=I092¥—1+%:—%.

c) Sai: Ta c6 log, X+ log, X* +...+ log, x****

= |093(X.X2...X2023) — |Og3 L+ 2442023 _ (2023+1) 2023

log, x

4) Sai: Ta co: x=log,6,y=1log,10,

xy+2x—y _y(x=1)+2x log,10.(log,6-1)+2log,6 log,10+ log, 36
X+2 X+2 log,6+2 log, 24

=log,, 360,

va log,, 360 = log, 30

Cho s6 thyc duong a = 1. Xét tinh ding sai cia cac khing dinh sau:



a) Ina—In2=In(a-2)

b) log, (125a°) =3+ 2log, a

log, a
¢) 2logja——=-=0
) 2log,a—q *s
L + L + L +.o.t L =log, 5050
log,a log;a log,a log,,, @
Loi giai

a
a) Sai: Ta co: |na—|n2:|n5.

b) Diing: Ta co: log, (125a° ) = log, 5° + log, a* =3+ 2log; a.

log,a
¢) bung: Ta c6 2log,a — 9

=log,a—log,a=0.
2

1 1 1 1
+ + +o.t +
log,a log,a log,a loge,a log,,a

d) Sai: Ta co:

=log, 2+log, 3+log, 4 +...log, 99 + log, 100 = log, (2.3.4...99.100) = log, (100!).
Véi moi sb thue duong a,b va a,b #1. Xét tinh dung sai cua cac khang dinh sau:
a) log(ab)=1loga+logh
1 1
b) log ,(ab)==+=log,b
) log,: (ab) =2+ log,

c) logZa® =2log;a
a+b 2lna+Inb

d) Biét In
3

. Khi d6 a®+b° :3(8a2b—ab2).

Loi gidi
a) Pung: a,b 1a c4c s6 thuc duong nén log(ab)=loga +logb .

b) bing: log , (ab) = %(Ioga a+log,b) = %(1+ log,b) = % +%Ioga b.

2

¢) Sai: Ta c6 log; a’ = (log, az)2 = (2Iog3a)2 =4log?a.

a+b 2Ina+Inb a+b

d) Sai: Ta cé: In <:>3InT:|na2+|nb

3 3
N In(ibJ - In(azb)c> (a+h) =a%
2 8

< a®+3a’h+3ab® +b*=8a%h < a® +b® =5a’h — 3ab’.



Cau 6:

Cho log,,5=a, log,7=b va log,3=c. Xét tinh ding sai cua cac khang dinh sau:

a) O<ax<l
b) bc =log, 2

6ac + 2c

¢) log.45 =
) 109, 1+c

(ma+nb)c

d) Biét log, 35 =
1+ pc

véi mn,pell.Khiddé m*+n’+ p°>=11.
Léi gii
a) bung: Taco 0=1log,,1<log,,5<log,,27=1=0<a<l

b) Sai: Ta co bc =log,7.log,3 = log, 7 _ log,7.
log, 2

3

3) PBung: Iogz75=a:>a=%Iog35:>3a= log,5.

log, (3°5
Khi 46 log, 45= 0,(3°5) _2log,3+log,5 _2c+1log,3.log,5 _2c+2c.3a _6ac+2c |
log, (2.3) 1+log,3 1+c 1+c 1+c

d) bung: Iogz75=a:>a:%Iog35:>3a=I0935:>I0953=3i
a

l0937=b:>log73=%; bc:|og23.|ogs7:|og27:>|og72=bi;
C

1
3ac =log.5.109,3=1l0og,5=1l0g. 2 =—.
g;92.100, 9, Os 3ac

Khi dé log,35=1og,5+log, 7

1 1 1 1 1 1 (3a+b)c
= + = + — + — .
log;6 log,6 log,2+log.3 log,3+log,?2 i+ 1 l+ 1 c+1

3ac 3a B E

m=3
Vaytacod: {n=1 =>m’+n’+p°=11.

p=1
Cho a=log,5, b=1log,5. Xét tinh dung sai clia cac khang dinh sau:
a)b>1

b) ab=1log, 3

2
log,,5=——
c) log,, a+b

d) Biét Iogz4250=M voi myn, p,gell . Khido A=mnpg=9.
pa-+qgb



Cau 8:

Cau 9:

Loi giai

a) bung: Ta c6 b=1og,5>log,3=1

b) Sai: Ta c6 log,3 = loge3 __1 .|0925:§.

log;2 log,5 b

1 1 1 1
¢) Sai: log,,5= = = =
) fhe logs12 log,(2°3) logs2*+logs3 2 1
log,5 log,5
1 1 ab
_§+1_a+2b_a+2b'
a ab

3

7 . p— 3 = 3 =
d) Piing: log,, 250 = log,,(2.5°) = log,., 2+ log,, . 5° = Iogz(23.3) + Iog5(23-3)

1 N 3 1 N 3
3+log,3 3logs2+log;3 4, 10g,5 3 1
log,5 log,5 log,5

_1+3_ 1+3_b+3ab_3ab+b
3.2 3.1 3b+a 3b+a 3b+a 3db+a a+3b
b a b b ab
m=3
n=1
Vay ta co = mnpq =9.
p=1
q=3

Cho a,b,c>1va m,nell . Xét tinh dung sai cta cac khéng dinh sau:

a) log, \/a\/_ = 3

4
1
b) log,b*.log ;c.log , &’ = p

¢) Cho log3=m,log7 =n. Khi d6 Iog370:n—+l.
m

d) Cho log, 2=m,log,3=n. Khi d6 log,;, 30 =(m+n+1)(3+m).

Loi giai

Slw

3
a) Pung: log, Vav/a = IogaJ;: log, a

b) Sai: log, b2.logJB c.log . a* = 2.log, b.2.log, c.g.logC a=6.

_3
e

logs(3.25) m+n+1

d) Sai: log,, 30 = =
) Jast log,(5°2)  3+m

Cho hai sé thuc a va b, voi 1<a <b. Xét tinh dung sai cta cac khing dinh sau:



Cau 10:

a) log,b <1<log, a.
b) 1<log, b <log, a.
c) log,a<log,b<1.

d) log,a<1<log,b.

Loi giai

, log,b>log,a < log,b>1

Tacob>a>l< < log,a<1l<log,b.
log, b >log,a<1>log, a

a) Sai
b) Sai
¢) Sai
d) Bung

Cong thie logx =11,8+1,5M cho biét mbi lién hé giita ning luong x tao ra (tinh theo erg, 1 erg
tuong duong 107 jun) voi do 16n M theo thang Richter cia mot tran dong dat. Xét tinh dung sai
ctia cac khang dinh sau:
a) Tran dong dat co do 16n 2 d6 Richter tao ra ning luong khoang 6,3.10%erg.
b) Tran dong dat c6 do 16n 3 d6 Richter tao ra ning luong khoang 2.10°(J)
c¢) Tran dong dét co d6 16n 5 do Richter tao ra nang lugng gép 100 14n so véi tran dong dét co do
16n 3 d6 Richter.
d) Nguoi ta ude luong rang mot tran dong dat c6 do 16n khoang tir 4 dén 6 do Richter. Ning
lwong do tran dong dat d6 tao ra nam trong khoang 10"® < x <10%% erg.

Loi giai
a) Sai: Ta co logx=11,8+15M
Véi M =2 taduoc logx =14,8 < x =~ 6,3.10" erg.
b) Pung: V&i M =3 ta dugc logx =16,3 < X ~ 2.10° erg= 2.10° jun.
c) bung: Goi X, X, (erg) 1an luot 13 nang luong tao ra cua hai tran dong dat c6 d6 16n 1an luot 1a
M, =5,M, =3 (do Richter).
Ta co: logx, =11,8+1,5M,;logx, =11,8 +1,5M,
= logx, —logx, =1,5(M, - M, ) = log X =3= X =10° =1000.

XZ X2

d) Sai: 11,8 +1,5,4 <logx <11,8 +1,5.6 = 17,8 < logx < 20,8 =10""® < x <10™° erg.

PHAN Ill. Cau tric nghiém tra 1&i ngan

Cau 1:

Cho ba sb thuc duong a,b,c déu khac 1 thoa man log, b =2log, ¢ =4log a va a+2b+3c =48
. Khi d6 P =abc bang bao nhiéu
Loi giai
Do a,b,c déu khac 1 nén log, b, log, c, log, a déu khac 0 ta co:
log, b= 2log, ¢ <> log, c.log,_ b =2log, ¢ < log, ¢ = 2log; c.
log, b =4log, a < log, c.log b =4log. a <> log b =4log’a.

Nén log, c.log_b =8log?c.log’a <> log, b =8log;a <> logib=8 < log,b=2 < b=2a*.



Cau 2:

Cau 3:

Cau 4:

Cau 5:

Ma log, b =2log, c < log,b=2log ,c<b=c.

a
Talaico a+2b+3c=48<a+2a’°+3a°=48<=5a°+a-48=0< 5

a=3
Do a,b,c déu la s6 thuc dwong = a=3=b=9,c=9= P =abc=243.
Cho a,b 1a cac s6 thuc duong théoa man log, b 22, Iogza:%. Tinh gia tri cta biéu thirc

G=a+b.
Loi giai

Ta co: Iogabzg va Iogzaz%:>Iogza.logabz%.gcIogzb=2<:>b=4

=log,a=4<a=16=G=a+b=16+4=20.

Cho log,3=a va log,5=b. Biét IoglzlsozzabJ“—m;“rn véi m,nell . Tinh gid trj cta biéu
a-+
thtc L=m+n 1a
Léi giai
. 1
Ta c6: log,3=a<log,2=— va log,5=Db.
a
2 E+1+ 2b
L log,150 100;(2.35%) log,2+1+2l0g,5 4 2ab+a+1
Khi dé: log,,150 = = = === =
log,12  log,(2%3) 2log,2+1 24 a+2
a

Domnell @>m=1vain=l=L=m+n=2.

Cho a, b, c la cac sb thuc duong thoa a°%’ =9, b =7, ¢"*%* =11. Tinh gia tri biéu thuc
T= a|og§7 " blog%ﬂ +Clogf1 2%
Loi gidi

T = a|og§ 7, blog%ll n Clogf1 2% _ (a"’g” )'ogs 7 n (blog7 11)|097 u + (Clog11 25)Iog11 25

=(9)™ (7)™ +(10)** =72 411+ 25=85.

Cho x, Yy va z 1a cac sb thuc 16n hon 1 va goi wla s thuc duong sao cho log, w=12,
log, w=20 va log,,, w=6. Tinh log, w.
Loi giai
Iogxw=12:>logwx:i; Iogyw=20:>logwy:i.
12 20

Iogmw=6c>;:6c> L 1

=6 & =6
log (xyz) log x+log y+log z log x+log y+log z




Cau 6:

Cau 8:

& L =6 < log z:i:>|og w=230.
1 1 “ 30 i
—+—+log z
12 20 W

Cho f(1)=1, f(m+n)=f(m)+f(n)+mn véi moi mnell”. Tinh gid tri cla biéu thic
f(96)— f (69)-241
, .

T =log
Loi giai

Co f(1)=1, f(m+n)=f(m)+ f(n)+mn

Suy ra: T(96)=f(95+1)=f(95)+ f(1)+95=f(95)+96=f(94)+95+96=...

=f(1)+2+..+95+96 = f(96):1+2+...+95+96=g=4656.

Tuong tu f(69)=1+2+...+68+69:%70=2415.

Vay T = Iog{ f(96)— f(69)- 24]} _ |0g(4656 —2415-241

j =10g1000 = 3.
2 2

1 1 1 1

Cho cac sb6 thuc duong X,y,z thoa min dong thoi + + =
log,x log,y log,z 10

log, (xyz) =10. Tinh log, (xyz(X+y +2)—Xy — yz — 2x+1)
Loi giai

1 1 1 1
bat a=log, x;b=1log, y;c=log,z. Taco —+—+—-=— vaa+b+c=10
d 9, 9,y 9, T v

(§+%+ﬂ(a+b+c)=l<:>(a+b+c)(ab+ac+bc):abc

< a’b+ab’ +abc+abc+b’c+bc’ +a’c+ac’ =0« (a+b)(b+c)(c+a)=0
Vi vai trd a,b,¢ nhu nhau nén gia st a+b=0=¢=10=>2z=2" va xy=1.
Iogz(xyz(x+ y+2)-Xxy-— yz—zx+1): log, (z(x+y+2)—1-yz—2x+1)
=log,(2*)=2log,2=2.10=20.

Dan s thé giéi duoc wdc tinh theo cong thie P, = P,.e™, trong d6 P, 1a dan s6 cua nim lay lam
mdc, P, 14 dan s6 sau n nam, r 1a ti 1¢ ting dan s6 hang nam. Biét rang nam 2001 dén s6 Viét
Nam 13 76.685.800 nguoi va ti 1¢ ting dan sb nam d6 1a 1,7%. Hoi ctr tang dan sb véi ti 1& nhu
vay thi dén nim nao dan s6 nudc ta & muc 115 tridu nguoi

Loi giai
Theo bai ra ta xét phuong trinh:

P, =115.10° < P,e" =115.10° < InP, + nr =In(115.10°)



Cau 9:

Cau 10:

Cau 11:

In(115.10°) - InP,
r

Suyra n= ~ 23,8.

Nhu vy dén nim 2025 dan sé nude ta s& & mic 115 triéu nguoi.

Mot dién thoai dang nap pin, dung lugng pin nap dugc tinh theo cong thirc Q(t) = QO.(l— e’tﬁ)

v6i t 1a khodng thoi gian tinh bang gio va Q, 1a dung lugng nap t6i da (pin day). Hiy tinh thoi
gian nap pin ctia dién thoai tinh tir lac can hét pin cho dén khi dién thoai dat dugc 90% dung
luong pin tdi da (két qua duoc 1am tron dén hang phan trim)

Loi giai
Theo bai ta c6

2

Viay sau khoang thoi gian t ~1,63 gio thi dung luong pin cta dién thoai tinh tir luc can hét pin

Q(1-e"7)=09Q, ©1-e =09 e =01ct= ~1,63.

s& nap duoc 90% dung luong pin t6i da.
Ap suét khong khi P (do bang milimet thiy ngan, ki hiéu mmHg) 1a mot dai lwong duogc tinh
theo cong thuc P = PoeXi trong d6 x 1a d6 cao (do bang mét, so voi muc nudc bién),
P, =760mmHg 1a ap sudt & muc nude bién, i 13 hé sé suy giam. Biét rang, & d6 cao 1000 m thi
ap suat cua khong khi 1a 672,72 mmHg. Hoi ap suét ctia khong khi ¢ do cao 15 km gin nhét véi
sd ndo trong cac sb sau?

Loi giai
Do ¢ d6 cao 1000 m, ap suét ctia khong khi 1a 672,72 mmHg nén ta co:

672,72 =760 < i = 1 In 672,72
1000 760

Khi ¢ d6 cao 15 km tirc 1a 15000 m thi ap sudt cua khong khi:

000x—~_|n 87272

P=760e 100" 760 ~12193399

Vay, ap suét cua khong khi & d6 cao 15 km gan nhit véi sb 122.

Sy tang trudng cua loai vi khuan tuan theo cong thie S = Ae"™, trong d6 A 1a s6 luong vi khudn
ban dau, r 1a ti 1¢ tang trudng (r >0), t 14 thoi gian ting trudng. Biét s6 vi khuan ban dau la
100 con va sau 5 gid ¢6 300 con. Thoi gian dé sb vi khuan ting gap d6i sb vi khuan ban dau gan
nhit voi két qua nao trong cac két qua sau day?

Loi giai

. In3
Vi sau 5h c6 300 con vi khuan, nén suy ra 300 =100.e”" < r = 5

Dé vi khuan ting gip doi thi ta ¢ phuong trinh:

1

1 1
200=1006° 65 =23 =2 <t=5log,2<t~315

Vay thoi gian dé s6 vi khuan tang gap doi sé vi khuan ban dau 1a 3 gio 9 phit.



Cau 12:

Cau 13:

Cau 14:

Goi N(t)la s6 phan trim cacbon 14 con lai trong mot bd phan cia mot cy sinh truéng tir t nim

1A . . SR x x
trudc day thi ta co cong thirc N (t)= 100.(5] (%) voi Ala hang s6. Biét rang mot mau go co
tudi khoang 3754 nam thi luong cacbon 14 con lai 1a 65% . Phan tich mau gd tir mot cong trinh
kién trac cd, ngudi ta thay lugng cacbon 14 con lai trong mau g 1a 79% . Hay xac dinh tudi caa
mau gd dugc lay tir cong trinh do.

Loi giai
3754 3754
Theo bai ta c6 65:100.(% e 0,65:(% ’ Q@: log, 0,65 < A:ﬂ
2 2 A > log, 0,65

2

t t
Do mau gd con 79% luong Cacbon 14 nén ta co: 79 leO.K%Y < 0,79= (%)A

<:>1A: log, 0,79 =t = Aloglo,79:%.loglo,79z 2054 .

2 2 09, Y, 2
2

Su ting truong cua mot loai vi khuan trong phong thi nghiém duogc tinh theo cong thirc
S(t)=S,.e"". Trong d6 S, 1a sb luong vi khuan ban dau, S(t) 1a sb lwong vi khuén c6 sau t(
phat), rla ty 1¢ ting truéng (r >0),t ( tinh theo phit) la thoi gian ting truéng. Biét ring so
luong vi khuan ban dau c6 500 con va sau 5 gio c6 1500 con. Héi sau bao nhiéu gio ké tir lic

ban dau c6500 con dé sb luong vi khuan dat 121500 con?
Loi giai

Ta c6: S, =500 (con); 5 gio =300 pht.

_In3

Sau 5 gid s6 vi khuén 1a: S (300) =500. e*" <> 1500 =500. **" < r = 300

Vay khoang thoi gian t ké tir lac bat dau co6 500 con vi khuan dén khi s6 lwong vi khudn dat
121500 con thoa man 121500 =500.e""

_In243  300In243
r In3

=t

= 1500 (phut) = 25 (gid).

Cuong do mot tran dong dat duoc cho boi cong thirc M =log A—log A, do Richter, véi A 1a
bién dJ rung chin t6i da va A, 1a mot bién do chuin (héng sé). Pau thé ky 20, mot tran dong dat
¢ San Francisco c6 cuong do do dugc 8 do Richter. Trong cung ndm do, tran dong dét khac &
Nhat Ban c6 cuong do do dugc 6 do Richer. Hoi tran dong dat & San Francisco c6 bién do gép
bao nhiéu lan bién do tran dong d4t & Nhat Ban?

Loi giai

A

Nhan thdy & San Francisco tran dong dat c6 cudng do 1a: M, =log A —log A, =log E =8



Cau 15:

Cau 16:

Cau 17:

A

O Nhat Ban tran dong dét c6 cuong d¢ 1a: M, = log A =6

Khi d6: 8—6= Iogﬁ— Iogi = Iogi 2= Iogﬁ<:> A =10% =100.
A Ay A, A A
Gia str s6 luong mot bay rudi tai thoi diém t duoc tinh theo cong thirc 1a N (t)=N,.e“, trong
d6 N, 1a s lwong bay rudi tai thoi diém t =0 va k la hang sb ting trudng cua bay rudi. Biét sb
luong bay rudi ting lén gap doi sau 9 ngdy va biét N, =100 con. Hoi sau bao nhiéu ngay bay
rudi c6 800 con?
Loi giai
In2
Taco: 2N, = N, <k s

In2

, .. : In8
bé dugc 800 con ruoi, ta c6: 800 :lOO.et C ot= E.Q =27 ngay.
n
Chu ki ban i cua chat phong xa Plutolium **Pu 13 24360 nim (tic 1a mot lwong chat *°Pu
sau 24360 nim phan huy con mot nira). Sy phan hiy nay duge tinh theo cong thiuc S = Ae ™",
trong d6 A 1a lugng chat phong xa ban dau, r 1a ti 1¢ phan huy hang nam, t 1a thoi gian phan
hay, S 1a lugng con lai sau thoi gian phan huy t. Héi 20 gam *’Pu sau it nhat bao nhiéu nim
thi phan huy con 4 gam ?
Loi giai
Vi ®?Pu ¢6 chu ki ban ri 1a 24360 nim nén véi 20 gam *°Pu ta co:

10=20.e"28% — _r.24360= |n% Sr= In2

24360

1 In5
Theo bai ra ta c6 phuong trinh 4=20e™" < —rt= Ing Srt=Ins ot=—o.
r

Suy ra t ~56562,2.

Vay sau it nhat 56563 nam thi 20 gam **Pu s& phan hiy con 4 gam.
Cho ap suat khong khi P (do bang milimet thuy ngén, ki hiéu 1a mmHg) suy giam mil so v6i do
cao x (do bang mét), tirc P giam theo cong thitc P = Pe* trong d6 P, = 760mmHg 1a ap suét
& myc nuée bién (x=0), i 1a hé sb suy gidm. Biét ring & d cao 1000m thi ap suat ctia khong
khi 1a 672, 7ImmHg . Hoi 4p suit khong khi & d cao 3580m gan véi s6 nao sau day nhét

Loi giai
Ap dung cong thirc P = Pe*

O d6 cao 1000m, ta ¢o : P, = 760mmHg, x =1000m, P =672, 71mmHg , tir gia thiét nay ta tim

duogc hé sb suy giam i. Ta c6 672,71= 760" < 1000i = In brz.71 Si= LIn br2.71
760 1000 760



Cau 18:

Cau 19:

Cau 20:

Cau 21:

Khi d6 & o cao 3580m. dp sudt cia khong khi 1a: P = 76065%0"  "** < 491 04.

Ap suét khong khi P theo cong thuc P=P,e* (mmHg), trong d6 x 1a d¢ cao, P, =760

(mmHg) 1a ap suat khong khi & mirc nudc bién (x=0),k lah¢ sd suy giam. Biét rang & do cao

1000 m thi 4p suat khong khi 1a 672,71 (mmHg). Tinh 4p suat ciia khong khi & d6 cao 4000m
Loi giai

O d6 cao 1000 m ap suat khong khi 1a 672,71 (mmHg).

1000k _ 672,71 ok 1 In 672,71.
760 1000 760

1 672,71

Ap suét & d0 cao 4000 M 1a P = 760" =760 10" 7% ~ 466,52 (MmMHg).

Nén ta c6 672,71 =760e'"* < ¢

Sy ting truong ctia mot loai vi khudn tudn theo cong thire S = Ae", trong d6 A 1a sé luong vi
khuan ban dau, r 1a ti 1¢ ting trudng, t 1a thoi gian ting trudng. Biét rang s6 luong vi khudn ban
dau 12 100 con va sau 5 gid ¢6 300 con. Hoi s6 con vi khuan sau 10 gio ?

Loi giai
Trudc tién, ta tim ti 16 ting trudng mdi gio cua loai vi khuan nay.

_In300-1n100 _In3

Ttr gia thiét ta c6: 300 =100 < r : -

In3
Sau 10 gio, tir 100 con vi khudn s& ¢6 100 5 =900 con.

Goi I(t) 1a sb ca bi nhiém bénh Covid-19 ¢ quéc gia X sau t ngay khao sat. Khi do6 ta c6 cong
thie 1(t) = Ae®“™ voi A 1 56 ca bi nhiém trong ngay khao sat dau tién, r, 1a h¢ sb lay nhidm.

Biét ring ngdy dau tién khao sat c6 500 ca bi nhiém bénh va ngay thir 10 khao sat c6 1000 ca bi
nhiém bénh. Hoi ngay thir 20 sb ca nhiém bénh gan nhét v6i s6 nao dudi day, biét rang trong sudt
qua trinh khao sat hé s6 lay nhiém 1a khong d6i?

Loi giai

Theo gia thiét ta c6 1(1) = A=500.

Ngay thir 10 c6 1000 ca nén 1(10) = Ae®® <1000 =500£°" < 1, = m?z :

19In2

Vay ngay thtr 20 s6 ca nhiém bénh 1a | (20)=500e ° =~2160.

Ngudi ta tha mot luong béo vao mot hd nude. Két qua cho thdy sau 9 gio béo sé& sinh s6i kin ca
mat ho. Biét ring sau mdi gio, luong béo tang gap 10 lan lugng beo trude do va tée do ting

. . 1 5
khong doi. Hoi sau may gio thi luong béo phu kin 3 mat ho?
Loi giai
Goi A 1a luong béo ban dau. Sau mdi gid, lugng 1a béo ting gap 10 1dn nén sau 9 gid ta luong
beéo la A10°.



Cau 22:

Goi t 1a s0 gio dé lugng beo trong hd phu kin 3 mat ho. Khi do ta co:

1 10°
Al0'==xA10° =t= Iogi =9—-log3.
3 3
Mot ngudn am dang hudng dat tai diém O c6 cong suét truyén 4m khong d6i. Mtc cuong d6 am

. 42 . k : .
tai diém M cach O mot khoang R duoc tinh béi cong thuc L, = Iog? (Ben) voi k 1a hang
s0. Biét diém O thudc doan thang AB va miuic cuong dd am tai A va B lan luot1a L, = 3 (Ben)

va L, =5(Ben). Tinh mirc cudng do 4m tai trung diém AB (1am tron dén 2 chir s6 sau dau phay).

Loi gidi
Taco: L, <L, =0A>0B.
Goi | 14 trung diém AB. Taco: L, =log kz = —=10" = OA= \/EL
OA® OA N
Jk
Ly =100 o5 = o =10 = OB =——

k k
L =log—— = —_ =10 = Ol =
1 gO|2:O|2 = @Ll
Ta c6: Olzi(OA—OB) :i 1{ \/EL - \/EL J: 1 1{ 1LA_ lLBj
2 V10" J10° Jio* 1o

Jio" 2 Jio" 2

=L, =-2log E{ 1L - 1LJ =L, ~369.
2 \/EA \/EB

HET:




