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CHUYEN PE 15 TOAN THUC TE PHUONG TRINH VA BAT PHUONG TRiNH MU-LOGA
RIT CO BAN
A. KIEN THUC CAN NAM

1. Phuong trinh mii co ban

a=>0,a2

Phuong trinh dang a' =b, trong do ¢ va b 1a nhing sb cho trude, 1 , duoc goi 1a phwong

trinh mii co ban

Néu 0> 0 th; phuong trinh luén ¢6 nghi¢ém duy nhat * = log b .

Néu P <0 th phuong trinh v6 nghiém.

2. Phwong trinh logarit co ban

Phuong trinh dang log, x = h, trong dé a.b 13 nhiing sb cho truge, ¢ >0 a# I duoc goi 1a phwong
trinh logarit co bdn

b

log:; y=b (a>0.a21 ) ludén c6 nghiém duy nhit x=a"

Phuong trinh

3. Bit phwong trinh mii co ban

Bit phwong trinh mii co ban 13 bt phuong trinh ¢6 dang ¢ >P (hogec @ 2D a <b a <b) y4i
a,b 1a nhitng 8 cho truge, @ >0, a#1,
X¢ét bat phuong trinh: @ >0 (%)

e Néub=0 thimoi *€! déula nghiém cua (*) .

e Néub>0 thi;

(*) 1y ¥>log, b

5

- oveia>l, nghiém cua

- Vi 0<a <l nghiém cia (*) la ™= log, h.

Tuong tu nhu trén, ta nhan duoc két qua vé nghiém ctua mdi bt phuong trinh a'zb a <b a <b
4. Bat phwong trinh 16garit co ban

log x>b

Bit phwong trinh lbgarit co bdn 1a biat phuong trinh ¢ dang (hoac

log vz=hlog v<hlog v=h, . N , - £
G = L ), Vi a,b 13 cac sb cho trude, ¢ Oa=l

Xét bat phuong trinh log, x>b (*%).
Diéu kién xac dinh ciia bat phuong trinh 1a ¥ >0,
e V6i @>1 nghigm cua (**)1a ¥ > a’
o VvgiU<ac< l’ nghiém ctia (**) 1 O<x<a”
Tuong tg nhu trén, ta nhan duoc két qua vé nghiém cta mobi bat phuong trinh

]L‘I:-__*_, iz, ]L‘I:-:*_, i, ]'3'*_—’_. < h

B. BAI TAP VAN DUNG
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Cau 2:

Cau 3:
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Mot ngudi giri ngan hang 100 triéu dong theo hinh thire 13i kép ¢ ki han 1a 12 thang vdéi 13

suat X%/ ném(x ” 0). Sau 3 nam, ngudi d6 rat duoc ca goe va lai 1a 119,1016 triéu dong. Tim
X | biét rang l4i sudt khong thay d6i qua cac nim va ngudi d6 khong rit tién ra trong sudt qua
trinh guri.

Loi giai

100, 1+ == | =119,1016 s 14 2~ _ ] 06 e

— 0.06 <> v=0
100 100 100

Ta c6 cong thic:

Str dung cong thirc tinh murc cuong do am L ¢ Cau 14, hay tinh mirc cudng d6 4m ma tai nguoi
c6 thé nghe duoc, biét ring tai ngudi co thé nghe duge am véi cuong do am tir 10 W /m™ gén
10w / m*

Loi giai

L =10log ! 2= 130 = 10]oa
T -

<« log d = logl.10"

S
!
a— -

-
= =11

=13 lop

=1.10"

Trong mot tran dong dat, nang luong gidi téa £ (don vi: Jun, ki hiéu J ) tai tam dia chdn ¢ M

d6 Richter duoc xac dinh x4p xi boi cong thirc: log £ =114+ 1.5M

(Nguon: Gidi tich 12 Néang cao, NXBGD Viét Nam, 2021).
a) Tinh x4p xi ning lwong gii téa tai tim dia chan & 5 do Richter.
b) Ning luong giai téa tai tim dia chan & 8 do Richter gip khoang bao nhiéu lan ning luong
giai toa tai tim dja chan & 5 d6 Richter?
Loi giai
a) Tinh x4p xi ning luong gii toa tai tim dia chan & 5 do Richter:

M=5 ]L‘lgf:' = L4+ 155 =189 = F=10'
Thay vao cong thuc, ta co:

b) Tinh ty 1€ nang luong gidi tod tai tdm dia chan & 8 d0 Richter so v&i tai tim dia chan & 5 do
Richter:

logF =114+ 1582234 =F = . —
Gap khoang 31623 lan.

14

Ciu 4: Trong cay cbi co chat phong xa ¢ . Khao sat mot mau gd cd, cac nha khoa hoc do dugc phong

5 J4 M 0 A J4 5 x X . \ . I3 . A A 5 X X A 4 A
xa cta n6 bang 86% 6 phong xa ciia miu gd twoi cung loai. Xac dinh do tudi ciia mau gd cb do. Biét

14
chu ki ban ra cua oC 1la 7=5730 nam, do phong xa cuia chat phong xa tai thoi diém ! duoc cho boi cong

thirc

H=H,e"

. In2
A=—

Vo1 H, 1a d6 phong xa ban dau (tai thoi diém = 0); I 1a hing sb phong xa

(Ngudn: Vat 1i 12, NXBGD Viét Nam, 2021).

Loi giai
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Cau 6:

Cau 7:
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3 3
g2 _In2 o0,

Tir d6, ta ¢ thé tinh dugc hing s6 phong xa:

t
Gio ta can tim thoi gian  ma da tréi qua tur thoi di€ém mau go c6 dugc sinh ra dén thoi diém
hién tai. D€ tim thoi gian nay, ta st dung ty 1¢ phong xa gitra mau go c6 va mau go tuoi cung
loai:

H In0.56 e -
—=080=¢ " =1(= — = 3,075 nam

¥ —A

Vay do tudi cia mau gd c6 d6 1a khoang 3,078 nim.

Chét phong xa polonium-210 c6 chu ki ban ra 13 138 ngay. Diéu ndy c6 nghia 1a cir sau 138
ngay, luong polonium con lai trong mot mau chi bang mot nira lwong ban dau. Mot mau 100g

c6 khéi lugng polonium-210 con lai sau ! ngay dugc tinh theo cong thirc
_ 1 =
M(t)= 1[1[1[ EJ (2)

(ngudn://pubchem.ncbi.nlm.nih.gov/element/Poloniumsection=Atiomc-Mass-Half-Life-anh-
Decay)
a) Khéi lugng polonium-210 con lai bao nhiéu sau 2 nim?

b) Sau bao lau thi con lai 40g polonium-210.
Loi gidi
a) Khéi luong polonium-210 con lai sau 2 nam (730 ngay) la:

y :]_ g
.w[_i}lzlf][][i;| =2.50{g)

:_" ] 'I: ._. B o ".r'l
M (1) =40 ][]”'.EJ =401 =182.4

b) khi

40 g
Vay sau 182,4 ngay con lai lai polonium-210

:_-' Jf Y .
L=log| - (dB)
Nhic lai rang, mirc cuong d6 am L dugc tinh bing cong thic o) , trong d6 1 1a

O A o 4 ’ M 2, — []--‘- W 2
cuong d6 cua 4m tinh bang W fm® ya [, =1 "

(Nguon: Vat 1i 12, NXB Giao dyc Viét Nam, nim 2017, trang 52)

a) Mot gido vién dang giang Cau trong 16p hoc, c6 mirc cuong do am la S0dB. Cuong do am
clia giong nodi gido vién bang bao nhiéu?
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Cau 8:
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b) Mirc cudng d6 4m trong mot nha xudng thay ddi trong khoang tir 75dB ¢4y 90dB Cuong
d6 am trong nha xudng nay thay doi trong khoang nao?

Loi giai

[0log| ﬂ]:ﬂhJF:]U'
L=50 S Ly
a) Khi thi

107 W/m’
Vay cuong do am cua giong nodi gido vién la

0log| L= 75 1=3.2.10
L=75 o
b) Khi thi
10]og | _ .'|= 90 e [ =0
L =90 ot
Khi thi
3,2.107 107

Vay cuong d6 am trong nha xudng thay doi tir dén

Thyc hién mot mé nudi ciy vi khuan véi 1000 vi khuan ban dau, nha sinh hoc phat hién s6
lwong vi khuén ting thém 25% sau mdi hai ngay

P(t)y=F,da' . : . .z .
\)="o cho phép tinh s6 luong vi khuan ctia mé nudi cay sau ! ngay ké tur

(a>0)

1. Cong thuc

N N L , By
thoi diém ban dau. Xac dinh cac tham sé 0 va @

.Lam tron ¢ dén han phan tram.
2. Sau 5 ngay thi s6 lugng vi khudn bang bao nhiéu ? Lam tron két qua dén hang tram.
3. Sau bao nhiéu ngay thi s luong vi khudn vuot gip d6i sé luong ban ddu? Lam tron két qua
dén hang phan muoi.
Loi giai
P, =1000

a) Ban dau c6 1000 vi khuan nén

P =125%F =125%.1000=1250

Sau 2 ngay, s6 luong vi khuan la:

P(2)=P-a’ =1250=1000-0° = a’ =1,25=a =1,12
Ta co:
P(5)=F-a =1000.1,12° = 1800
b) S6 lwong vi khuan sau 5 ngay 1a: (vi khuan).
P(t)=2F,
c) Voi ta co:

uigeli.xyz Trang 4



Cau 9:

Cau 10:
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Plt) =P a <20=F1L12 <112 =2 t=log, .2 =00 (nzay)

Vay sau 6,1 ngay thi sé lugng vi khuan vuot gap doi sb luong ban dau.

. . f‘ff:—lmg[ff'}
Nhac lai rang, d6 PH cua mot dung dich duogc tinh theo cong thirc

, trong d6
kS

1a nong do H " cua dung dich d6 tinh bang mol/L. Nong d6 H i trong dung dich cho
biét d6 acid cua dung dich do.
1. Dung dich acid A c¢6 d¢ pH béng 1,9 ; dung dich B ¢6 d¢ pH béng 2,5. Dung dich nao c6 d6
acid cao hon va cao hon bao nhiéu lan

-

10" mol/ L 6,5

Y S ~ HT s . U . .+ PH .
2. Nudc cat c6 nong do H" 13 . Nudc chay tir mot voi nudc co do Py

dén 6,7 thi c6 d6 acid cao hay thip hon nudc cat.
Loi giai
pH =19 < og[H" =19 < log[H' |=-19 < H =10V
a)

A 10" mol/L
Vay d6 acid cia dung dich  1a

pH, =25 —lng[h’ ' ] =25 Jng[n ' ] =25 H =107

B 10" mol/L
Viay d6 acid cia dung dich  1a

Ta co:
Vay d6 acid cua dung dich A cao hon d6 acid ctia dung dich B 3,98 lan.

b) Ta co:
0.5< pH < 0,7 < 0.5« log [ H :| < 0,7 -0,5> Jmﬁ[ff' ] 20,7 10" = H = 1000

107" mol/L 10" mol/ L
Vay nudc chay tir voi nudce cd do acid tur dén

Vay nudc do6 c6 do acid cao hon nudc cat.

r \ r 9 0

Béc Minh gui tiét kiém 500 triéu dong ¢ mot ngan hang véi 1ai suat khong doi 7,5% mot nam
theo thé thirc 13i kép ki han 12 thang. Tong sb tién bac Minh thu duogc (ca von 14n 13i) sau 7
nam la:

A=50001+ 0,075y

(triéu dong).
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Tinh thoi gian tdi thiéu guri tiét kiém dé bac Minh thu duoc it nhat 800 triéu dong (ca von 1an
1ai).
Loi giai

30014 0,075)" = 800
Ta co

. ROD
(1+0,075)" = =10
500

Chia ca hai vé ctia bat phuong trinh cho 500:

z ) P S oo nn(l+0,075)" =In(l, 6)
Lay logarit tu nhién & cd hai vé cua bat phuong trinh:

In(1, o)

He—
. . . In(1+0.075) In{1+0,075)
Chia ca hai vé cua bat phuong trinh cho { : o '

+ 9,25

Vay thoi gian tdi thiéu can gui tiét kiém dé bac Minh thu duoc it nhat 800 triéu dong 1a 10 nim.
Céau 11: S6 luogng vi khuan ban dau trong mot mé nudi ciy 1a 500 con. Nguoi ta 14y mot mau vi khuan

trong mé nudi cay do, dém s lugng vi khuan va thiy rang ti 1¢ ting trudng vi khuan 1a 40%

Re ey < oas A . 2 N(t A £ o N R ,
moi gid. Khi do so6 luong vi khuan ( ) sau ! gio nuoi cay dugc ude tinh bang cong thirc sau:
N(t)=500e""

Hoi sau bao nhiéu gio nudi cay, so luwong vi khuan vugt mirc 80 000 con?
Loi giai

. 20000 = 200"
Giai phuong trinh: ‘

, N o
Chia c4 hai vé ctuia phuong trinh cho 500: 160 =¢

Inlan
Inlon =04 = ;= = 5,43

04

Logarit tw nhién cta ca hai vé:

Vay sau khoang 5.43 gio nudi cdy, s6 luong vi khuan s& vuot mic 80000 con.

. 4. 1T1C , e mr s A . e ,
Cau 12: Gia su nhiét do ( ) cia mQt vat gidm dan theo thoi gian cho boi cong thic:
T'=25+70¢ " trong d6 thoi gian ¢ duoc tinh bang phut.
a) Tim nhiét do ban dau cua vat.

b) Sau bao lau nhiét do cta vat con lai 30°C ?

Loi giai
A an x oo e T=254T70e" =25470¢" " =25470=95
a) Nhiét do ban dau cua vat: T==or il = = -
A e o b . . 30°C
b) B¢ tim thoi gian © ma nhiét d6 cua vat con lai .

0-25

30=25+ 70" = In — =0, 5¢

l
t=2In—=0,04
Giai phuong trinh trén ta tim duogc gia tri cua t )

R : e an o a30'C
Vay sau khoang 6,04 phut nhiét do cua vat sé giam con .

Cau 13: Tinh ndng d¢ ion hydrogen (tinh bang mol/lit) ciia mot dung dich c6 d6 pH 1a 8.
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Cau 14:
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Loi gidi

‘ o =—log, [ |
Do pH ctia mdt dung dich dugce tinh bang cong thirc ' .

_X[H']=1n

[H' ]: 10" =10 *{ mol

. Do d6, ndng d6 ion hydrogen cta dung dich c6 d6 pH 1a 8 1a:

lit).

.
107" mol/ T

Viy, nong d6 ion hydrogen ctia dung dich 1a it.

Lam phat 1a sy tang mic gia chung mot cach lién tuc ctia hang hoa va dich vu theo thoi gian,
tc 1a sy mat gia tri cua mot loai tién t& nao do. Chfmg han, néu lam phat 1a 5% mot nam thi
strc mua cua 1 triéu dong sau mot nam chi con 1a 950 nghin dong (vi dd giam mat 5% cha 1
triéu dong, tuc 12 50000 ddng). No6i chung, néu ti 1¢ lam phat trung binh 1a 7" mot ndm thi

tong so tien £ ban dau, sau 77 nim so tién d6 chi con gia tri 1a
| !
q4 = .Ir ] -

o0

8%

a) Neéu ti 1¢ lam phat 1a mot nadm thi strc mua cia 100 triéu dong sau hai nam s€ con lai bao

nhiéu?
b) Néu strc mua ctia 100 tridu dong sau hai nam chi con 1a 90 triéu dong thi ti 18 lam phat trung
binh cua hai nam do 1a bao nhiéu?

5%

c¢) Néu ti 1¢ lam phat 1a mot nam thi sau bao nhiéu nam strc mua cua so ti€n ban dau chi

con lai mot nira?
Loi gidi

| oo ( et

- A=[1-"_1| =730

. , L1100 ) ) T o
a) Theo cong thirc , ta co: triéu dong

\ V)
Vay sttc mua cua 100 triéu dong sau hai ndm véi ti I¢ lam phat 1a 8% mot nam chi con lai
khoang 73.6 triéu dong.

P =100

b) Thay triéu dong, 4=90 triéu dong, n=2 vao phuong trinh ta co:

90 =100, 1- —— |
oo ) 513%

Vay ti I¢ lam phat trung binh cua hai nam d¢6 1a khoang 5.13 %.

[T

l
=1 . . . C2 L 1o
c)Thay va vao phuong trinh ta co:

uigeli.xyz Trang 7



Cau 15:

Céiu 16:
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In |
n= —: = [4,2]

i ]
In| 1-= |
L 100

-
|
|

L | =

Vay sau khoang 14 nam va 3 thang, strc mua cua so tién ban dau sé chi con lai mdt ntra néu ti 1&

0
lam phat la 3% mot nam.

Gia st qua trinh nudi cdy vi khudn tuan theo quy luat ting truong tu do. Khi d6, néu goi o 1a

N(f) 1a Sé 1IIO'Ilg vi khuén sau ! glé thi ta co: N {,f J =N

s6 lwong vi khuan ban dau va
trong do "latile tang truong vi khuan mdi gio.
Gia str ban dau c6 500 con vi khuan va sau 1 gid ting 1én 800 con. Hoi:
a) Sau 5 gio thi sd lugng vi khuan 14 khoang bao nhiéu con?
b) Sau bao l1au thi s6 lugng vi khuan ban dau s& ting lén gip d6i?

Loi gidi

N(1)
In—=

r=
a) Ta c6 cong thuc tinh ti 1€ tang trudng r nhu sau:
r=0,47%

Ap dung vao gié tri ban dau ta cé:

. A , N(t)= N =500
Str dung cong thire tinh s6 lugng vi khuan sau t gio ta dugc:

N e A L o N(3) =300 = 3,043 con
Vay sau 5 gio thi s0 lugng vi khuén khoang la:

N(t)=N,e" = N,

b) Ap dung cong thirc tinh s6 luong vi khuan sau t gio, ta dugc:

¢l =2=pt=In2

Do d6, thoi gian can tim 1a:
Vay sb lugng vi khuan ban dau s& ting 1én gip d6i sau khoang 1.47 gid.

Vao nam 1938, nha vat 1i Frank Benford da dua ra mot phuong phap dé xac dinh xem mot bod
sd d3 dugc chon ngiu nhién hay di duoc chon theo cach thii cong. Néu bo sé nay khong dugc
chon ngéu nhién thi cong thirc Benford sau s& dugc dung udce tinh xac sudt P dé chir sé 9 1a

I
o + 1
P =log

chit s6 dau tién cta bo s6 do: d  (Theo I . Benford, The Law of Anomalous
Numbers, Proc. Am. Philos. Soc. 78 (1938), 551 -572).

. L L s . 6% =
Chang han, x4c suat dé chir so dau tién l1a 9 bang khoang ’ (thay d=3 trong cong thuc
Benford dé tinh © ).

A A L ~ o d x . s %
a) Viét cong thure tim chir sO © néu cho trudc xac suat P

b) Tim chir s6 c6 xac suat bang 9,7% dugc chon.
¢) Tinh xac suat dé chir s6 dau tién 1a 1.
Loi gidi
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a) Ta c6 cong thirc tinh xéac suat P hhu sau:
i +1
F= JL‘lg :
i
d+1 d+ 1 , , o , l
F=log— = =¢ = dtl=de = d=—

i d ¢ =

)
El

b) B¢ tim chir s6 c6 xac suat bang ) , ta gidi phuong trinh sau theo d:
d + 1 1 d+1 10

= ]Lw;.:r = = =d +1 :

= =103
i 9.7 i 9.7 097

]L‘lg

9,7%

Vay chir s0 c¢6 xac suat bang la 1.

¢) PBé tinh x4c suit dé chir s6 dau tién 1a 1, ta thay d=1 vao cong thuc tinh P
1+1

F=log =log2 = 0.3

Cau 17: Dén s6 thé gidi nam 2020 1a khoang 7,79 ti ngudi va ting véi tde do khoang 192" mdi nam

Plt)=7.79-(1,0105)

(theo danso.org). Gia sir toc d ting nay khong d6i. Khi 6 mo hinh
c6 thé dung dé woc tinh dan sb thé gidi (theo don vi ti ngudi) vao nam .
a) Theo mo hinh nay, khi nao dan sé thé gioi dat 8,5 ti nguoi?

b) Theo md hinh nay, khi nao dan sé thé gidi dat 10 ti ngudi?
Loi giai

4
a) Dan s6 thé gi6i dat 8,5 ti nguoi khi  thoa man phuong trinh:

- - . _ T ) =a
779(LOI05) "7 =85 L0105 7 = e t=2020=log .
7.9 B AL
5,5 -
& t=2020+ log, , .. - 2028, 35,
7T

Vay theo mé hinh da cho thi dén nam 2029 dan s6 thé giéi dat 8,5 ti nguoi.

t
b) Dan s thé gidi 1a 10 ti nguoi khi  thoa man phuong trinh:
10 10

T.79-(1L0105) " =10 <= (L0105) 7" = 2 = < ¢t —2020=log,
'In..'.L

"7.79

= 204391

10
e t=2020+ log, ..

Vay theo md hinh d cho thi dén nam 2044 dan s6 thé giGi dat 10 ti nguoi.
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Cau 18:

Cau 19:

Cau 20:
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Ap suét khi quyén # 1én mot vat giam khi d¢ cao ting dan. Gia sir 4p sudt nay (tinh bang

milimét thuy ngan) duoc biéu dién theo d6 cao h (tinh bang kilomét) so voi muc nude bién

N n , h)=Ta0.¢
bang cong thic pih) ‘ .
320mmHg
a) Mot may bay dang chiu ap suat khi quyén . Tim dd cao cia may bay do.
667mmHg
b) Mot nguoi dimg trén dinh ciia mot ngon nui va chiu ap suat khi quyén . Tim
chiéu cao ctia ngon nui nay.
Loi giai

Tabe " =320 i = 5,965 km

a) Giai phuong trinh , ta tim duoc . Vay do cao ctia may bay la
5,965 km

khoang

Tale " = anT it =0,9 km
b) Giai phuong trinh , ta tim dugc . Vay chiéu cao ctia ngon nui la
khoang 0,9 km.

Gia su gia tri con lai V (triéu ddng) ctia mot chiée 6 t6 nao d6 sau ! nam duge cho bang cong
L e)=T30(0.82)

thire ) waBel

a) Theo mo hinh nay, khi nao chiéc xe ¢ gia tri 500 tri¢u déng?

b) Theo mé hinh nay, khi nao chiéc xe ¢ gia tri 200 triéu dong?

(K€t qua cua cau a va cau b dugc tinh tron nam).

Loi giai
SR 82y =5 = < A . L g .
a) Giai phuong trinh *- U-(0.82)7 =300 , ta duoc t~L91 ham, Vay chiéc xe c6 gia tri 500 tri¢u
dong sau khoang 2 nam.
ey N H-': :"Hl'.zﬂl = o A K L, e, .
b) Giai phuong trinh *- U-10.52) =200 , ta dugc 1% 0.32 pam. Vay chiéc xe c6 gia tri 200

triéu dong sau khoang 7 nam.

Gia str tong chi phi hoat dong (don vi ti déng) trong mot nim ctia mot cong ty duoc tinh bang

N . Cle)=90-50¢" . NP , 3 < o . A
cong thuce ) " trong d6 ! 1a thoi gian tinh bang nim ké tir khi cong ty duoc

thanh 1ap. Tinh chi phi hoat dong clia cong ty d6 vao nam thir 10 sau khi thanh 1ap (1am tron két
qua dén chir s6 thap phan th ba).
Loi giai
Chi phi hoat dong cia cong ty d6 vao nam thir 10 sau khi thanh 1ap la:
C(10)=90-50¢ " = 89,998
(ti ddng)
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Cau 21:

Cau 22:

Cau 23:
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4 N N 'II I = —] T I I !
Nhic lai ring @6 PH cia mot dung dich duoc tinh bing cong thic [ "5[ ]

, 6 do
[ Jlé ndng do ion hydrogen cua dung dich tinh bang mol/lit. Biét rang mau cta ngudi binh
thuong c6 do PH 7,30 dén 7,45. Hoi ndng d6 ion hydrogen trong méu ngudi binh thuong
nhan gia tri trong doan nao?
Loi giai
7302 log[H' |2 745 7302 log[H' |2 -7.45< 1077 2[H |10

Ta co:

Vay ndng d6 ion hydrogen trong mau ngudi binh thudng nhén gia tri trong doan
[5.01-107:3,55-10 ]

/
L =10log —

Nhic lai ring mirc cudng d6 4m (do bang dB ) duogc tinh boi cong thuc , trong do

[a cuong do am tinh theo W/m® vy fi=107 W m

a) Tinh cudng d6 4m ctia 4m thanh tau dién ngdm c6 mirc cudng do am la 100 dB

b) Am thanh trén mot tuyén duong giao thong c6 mirc cudng do 4m thay doi tir 70 dB gén

85 dB Hei cuong d6 am thay doi trong doan nao?

Loi gidi
100=10log !
- I‘:'“_][] I 1=0,01
a) Giai phuong trinh , ta tim duoc
70< 10log —— < 85 . .
o <7<
b) Ta co: . Giai bat phuong trinh nay, ta dugc

[m 10 ]

Vay cuong do am thay ddi trong doan

Mot ngudi giri ngan hang 100 triéu dong theo hinh thire 131 kép ¢ ki han 1a 12 thang voi 13
sudt 1a 6%/ nam. Bé c6 duoc sb tidn ca gdc va 1ai nhiéu hon 130 triéu dong thi nguoi d6 phai
giri it nhét bao nhiéu nam? Biét rang 13i suat khong thay ddi qua cic nim va nguoi d6 khong rat
tién ra trong su6t qua trinh gii.
Loi giai
X
Goi 13 s6 nam ngudi d6 g tién trong ngan hang.

X S=100-1,06"
S tién ca gdc va 13i ngudi d6 c¢6 duge sau  nam duoc tinh boi cong thirc:

Dé c6 duoc so tién ca gdc va 1ai nhiéu hon 130 tri¢u dong thi
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

uigeli.xyz
100, L,06" =130« 106" = L3e v=log L3 Suyrar= 4,503

Do ki han gui 1a 12 thang nén dé rat dugc sd tién ca gbe va 1di nhiéu hon 130 triéu dong thi
ngudi d6 phai giri it nhat 5 nam.

Do PH cua dét thich hop cho trong hoa hong 14 tir 6,5 dén 7. Tinh ndng d6 clia ion hydrogen

[Hi. ] ctia dat dé thich hop cho trong hoa hong.
Loi giai
0.5<-log[H <7< -T<log[H |«-0.510 7 <[H [<10"

Ta co:

[H ] (10 7:10 )

Vay nong d6 cta ion hydrogen ctia dat trong khoang thi thich hop dé trong
hoa hong.

Nguoi ta nudi cay vi khuan Bacillus subtilis trong noi 1én men va thu dugc so6 li€u sau: Lic ban

ll} ,
3,33-10° Bigi vi

khuan Bacillus subtilis sinh truéng trong diéu kién hoan toan t6i wu va sinh san theo hinh thirc
tu nhan doi. Hoi sau bao nhi€u phut, vi khuén Bacillus subtilis ty nhan déi mot lan (lam tron
két qua dén hang don vi)?

du, s6 t& bao/1 ml dich nu6i 13 2-10° . Sau 13 gid, sb té bao/1 ml dich nuéi 1a

Loi giai
Goi T (phut) 1a thoi gian dé vi khuan Bacillus subtilis ty nhan d6i mot 1an. Theo gia thiét, ta
co:

= 3-00 . 2y
3331002210027 = 2% _jog (1.665.107).
— =log, |

Suyra ' = 33 phut.

Téc d6 cua gio6 S (dam/gid) gin tim cia mot con 16c xody dugc tinh béi cong thirc:
y =93 [+ 05 . < N \ A (o oas 1 2

5 =93logd + 03 , trong d6 d (dam) 1a quang duong con 16¢ xoay do6 di chuyén duoc.
(Ngudn: Ron Larson, Intermediate Algebra, Cengage)
Tinh quing duong con 16c xoay da di chuyén duoc, biét tbe do cua gio ¢ gan tim bang 140
dam/gid (1am tron két qua dén hang phan mudi).

Loi giai
6,4 dam.
Dan s6 thanh phd Ha Noi nam 2022 khoang 8,4 triéu ngudi. Gia sir ti 18 ting dan s hang nim

, . . A0/ Ay o A A TTA NTA: far A

ctia Ha Noi khong d6i va bang " = LO4%  pié riang, sau ! nim dan so Ha Noi (tinh tir moc
nam 2022) wdc tinh theo cong thirc: S =4 e" , trong 46 4 1a dan s6 nam lay 1am mdc. Hoi tir
nam nao tré di, dan sb cua Ha Noi vuot qua 10 tri¢u nguoi?

Loi giai
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Cau 28:

Cau 29:

uigeli.xyz

_Inl0-1n5.4
C0.0104

R e [ P
Ta co:

{>16,764
Suy ra

Vay sau khoang17 nidm tinh tr mbc ndm 2022, tirc 13 tir nam 2039 thi dan sé Ha Noi vuot qua
10 triéu nguoi.

!
L= ][]]L‘Ig - ; \-“', E
Mtc cuong d§ am L( dB) duogc tinh boi cong thic 10" | trong @6 { Fm ) 1

cuong do am. Bé dam bao strc khoé cho cong nhan, mirc cuong do dm trong mot nha may phai

a

gilr sao cho khong vuot qua 85 dB Hei cuong do6 4m cta nha may d6 phai thoa man didu kién
nao dé dam bao strc khoé cho cong nhan?
Loi giai
10 (W m’

Cuong d6 am cua nha may doé khong vuot qua

S6 luong ciia mot loai vi khuan sau X gio duoc tinh boi cong thire Jx)=Ae , trong do, 4 1a
sd lwong vi khuan ban dau, 7 1a ti 1¢ ting trudng (>0 Biét s6 vi khudn ban du 12 1000 con
va sau 10 gi¢ tang truong thanh 5000 con.

a) Tinh ti 1& ting trudng ctia vi khuan.

b) Hoi sau khoang bao nhiéu gio thi s6 lwong vi khuén tang gap 10 lan so véi s6 lugng vi khuan
ban dau (lam tron két qua dén hang don vi)?

Loi gidi
1000 = 5000 &= ¢ =3
a) Theo gia thiét, ta co:

In5
10
Suy ra ti 1¢ tang truéng cua vi khuan 1a:

b) Khi s lugng vi khuan ting gap 10 1an so véi s6 luong vi khuan ban dau thi ta c6 phuong
trinh:

[l
A =104 = ¢ =10 &= yv= ][L
R
[nl
ryr=——= ]—I'
In5 x In5
y=— -
10 10
Thay ta co:

Vay sau khoang 14 gio thi s6 luong vi khuén ting gip 10 lan.
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Cau 30:

Cau 31:
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Vi nude bién ¢6 nong do mudi 30% o, nhiét do cua nudc bien dugc tinh boi cong thic

"= 7.9In(1, 0245 —d ) 018 I g/em’ ‘. . .
7=7.9In(L0245-d )01 4,édof(*: "m)lakhfnluqngnéngcﬁanuécblén.

(Nguon: Ron Larson, Intermediate Algebra, Cengage)

30% 8C
Biét vung bién khoi mat & mot khu vuc co n(‘Sng do mubi va nhiét d6 la . Tinh khdi
luong riéng ctia nude bién ¢ ving bién d6 (1am tron két qua dén hang phan chyc nghin).

Loi giai

T=8
Theo gia thiét, voi ta c6 phuong trinh:
. - . - -2092
79In(L0245-d)+0l84=8<=In(.0245-4d)=
' ' 395
& 1,0245-d=¢ " od=1,0245-¢ "
d =1,0234 g/cm’

Suy ra khoi lugng riéng clia nudce bién ¢ vung bién do la:

Cuong do cta mdt tran dong dat, ki hiéu la M (d0 Richter), dugc cho bdi cong thuc

M =1loga-1024, & 45 4 13 bien dé rung chén t5i da do duoc bing dia chén ké va b 1a bién

do chuin (hang sd phu thude vao tung khu vuc)(Ngudn:
https://vi.wikipedia.org/wiki/D6 _ Richter)

Vao hdi 12 gio 14 phut trra ngay 27/07/2020, tai khu vuc huyén Moc Chau, Son La xay ra tran
dong dat thir nhéat v6i cuong do 5,3 do Richter. Trong vong 20 tiéng dong hd, Son La d3 xay ra
lién tiép 7 tran dong dat. Dén 8 gio 26 phut sang 28/07/2020, tran dong dét thir bay xay ra véi
cuong do 4 do Richter.

(Ngudn: https://plo.vn/7-tran-dong-dat-lien-tiep-o-son-la-trong-vong-20-tieng-dong-ho-
posi585443.html)

Biét r?mg bién d6 chuan duoc dung cho ca tinh Son La. Hoi1 bién d6 rung chin tbi da cua tran
dong dat thir nhat gap khoang may lan bién d6 rung chan tdi da cua tran dong dat thir bay (lam
tron két qua dén hang don vi)?
Loi giai
M, =logd —logd, =53

Cuong d6 tran dong dét thir nhat 1a:

M. =logd —logd, =4

Cuong d6 tran dong dat thi bay 1a:

Do do, ta co:
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Cau 32:

Cau 33:

Cau 34:

uigeli.xyz
i = 20
A4
Suy ra
Vay bién d6 rung chan tbi da cta tran dong dét thir nhat gip khoang 20 lan bién d6 rung chan
t6i da cua tran dong dat thir bay.
Déng vi phong xa Uranium-235 (thuong dugc st dung trong dién hat nhan) c6 chu ki ban ra 1a

T'=703500000 nim. Theo d6, néu ban dau c¢6 100 gam Uranium-235 thi sau ! ndm, do bi

M = ][m:'
(g). Sau thoi gian

b | —

phan ra, luong Uranium-235 con lai dugc tinh boi cong thuc
bao 1au thi lugng Uranium-235 con lai bang 9070 so véi ban dau?
Loi giai

Khi M =908 a6 phuong trinh:

I_.- ] — / 1 \":u'_ l-
90=100 ~| =|=| = &L log

[ ] 2] g

W2 wy 0,9 T = 2
e t=T-log, 0,9= 100979777

2 ( nam)

Ngudi ta dung thude dé khir khuén cho mot thing nude. Biét ring néu luc dau mdi mililit nudce

chua 5 vi khuén thi sau ! gio (ké tir khi cho thudc vao thung), s lugng vi khuan trong mdi

mililit nude 1a P=F-107 , voi @ 1a mot hang s6 dwong nao d6. Biét rang ban dau mdi mililit

nude ¢6 9000 vi khuan va sau 2 gid, s lugng vi khuan trong mdi mililit nuée 1a 6000. Sau thoi
gian bao 1au thi s luong vi khuan trong mdi mililit nuéc trong thung it hon hodc bang 1000?

Loi giai
. 1 201 3
000 =9000.10 " =g =—=log==—log =
2 73 2 "2
Q00010 7 = 1000 & 10 < —&= —at = log—
] C
.2 2 1 4log3
etz-=log—=- 3 log—= —=—= 10,8
o7 log = 7 log =
2 "2 -2
(g10)

'H = —logx

bo PH (i mot dung dich dugce tinh theo cong thuc ! , trong d6 X 1a nong do ion

H" cua dung
. ... ., mol/L _, . . pH A _pH _
dich do tinh bang . Biét rang do cua dung dich ~ 16n hon dg cua dung dich

12 0,7. Dung dich ~ c6 nong d¢ ion gap bao nhi€u lan néng do ion ~ cua dung dich

Loi giai
pH , =-logv :pH, =—logx,

Ta co:
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—=pH, -pH, =-logr, +logy, =log .
log 0,7 = 210" &5
Tir d6 suy ra (1an).
|'f] T
M=M,|-|
|2

Cau 35: Cong thuc cho biét khéi lwong clia mot chit phong xa sau thoi gian ¢ ké tir thoi

diém nao d6 (goi 1 thori diém ban ddu), o 1a khéi luong ban dau, T 14 chu ki ban i ctia chit
phong xa d6 (ctr sau mbi chu ki, khdi lwong cia chit phong xa giam di mot nira). Trong mot

200 ¢ radon ban dau, sau 16 ngay, chi con lai 11 & Chu ki

phong thi nghiém, véi khéi lwong

ban i cta radon bang bao nhiéu?
Loi giai

16 11 200 . b

(1
11=200{ — | < —=log =log, — = T=

T T 200 .

— =38
200

]':'g:.

(ngay)

Cau 36: Cong thuc logy =1LE+L5M 1) bt méi lien hé gitra nang luong * tao ra (tinh theo erg, 1
erg tuong duong 107 jun) véi do 16n M theo thang Richter ciia mot tran dong dat.
a) Tran dong dét ¢6 do 16n 5 do Richter tao ra nang luong gép bao nhiéu lan so véi tran dong
dat c6 d¢ 16n 3 do Richter?
b) Ngudi ta wée lugng rang mot tran dong dat co do 16n khoang tir 4 dén 6 d6 Richter. Ning
lwong do tran dong dat d6 tao ra nam trong khoang nao?

Loi giai

X, X,
a) Goi (erg) lan luot 1a nang lugng tao ra cua hai tran dong dat ¢6 d6 16n 1an luot 1a
M, =5,M,=3
(do Richter).
loge, =118+ 1,5M :loge, =118+ 1 5M,
Ta co:
— logr, —loge, = L5(M, — M. )= log L =3 = 1~ 10" = 1000
L8+ 154 logr =l 1,841,560 =178 loge 20,8 = 107" < x2 |07

b)
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