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HAM SO MU
VA HAM SO LOGARIT

Trong khoa hoc, nguoi ta thudng phai viét cac s rat 16n hodc rat bé. Dé tranh phai viét va dém
qua nhiéu chit s6 0, nguoi ta quy wée cach ghi cac sé dudi dang A4.10™, trong 36 1< A<10vam
1a sb nguyén. Mot s6 duoc viét dudi dang nay, ta n6i n6 dugc viét dudi dang khoa hoc.

a) Sao Tho (tiéng Anh: Saturn), hay Tho Tinh I& hanh tinh thi sau tinh theo khoang cach trung
binh tir Mt Troi va 1a hanh tinh 16n th hai vé duong kinh cling nhu khéi luong, sau Sao Mdc
trong hé Mt Troi, nguoi ta ude tinh khoang cach tir trai dat dén sao tho 1a 14800000000km.
Hay viét s6 sau dudi dang ki hi¢u khoa hoc.

b) Heli (hay Héli) 1a nguyén t6 trong bang tuan

hoan nguyén t6 ¢6 ky hiéu He va sb hiéu nguyén m
tr bang hai, nguyén tir khdi bang 4. Tén cua : \

nguyén t6 ny bat ngudn tir Helios, tén ctia than U '
Mit Troi trong than thoai Hy Lap, do ngudn gdc

Helium
o L £ 4.002602
nguyén to nay dugc tim thay trong quang pho
trén Mat Troi. Biét khdi lwong nguyén tir ciia

Héli 1a 0,00000000000000000000000000664465653665kg. Hiy viét s6 sau dudi dang ki hiéu
khoa hoc.

Loi giai
a) 1,48.10".
b) 6,64465653665.10 kg .

Dinh luat thr ba ctia Kepler vé quy dao chuyén dong cho biét cach ude tinh khoang thoi gian P
( tinh theo ndm Trai PAt) ma mot hanh tinh cdn dé hoan thanh mot quy dao quay quanh Mt Troi.
3

Khoang thoi gian d6 dugc xac dinh boi ham sb P =d?, trong d6 d 1a khoang cach tir hanh tinh
d6 dén Mat Troi tinh theo don vi thién vian AU (1 AU la khoang cach tir Trai Dat dén Mat Troi,
tirc 1a 1 AU 1a khoang 93000000 dim) ( Ngudn: R.I. Charles et al., Algebra 2, Pearson). Hoi
Sao Hoa quay quanh M3t Troi thi mat bao nhiéu nam Trai Dat ( 1am tron két qua dén hang phan
tram)? Biét khoang cach tir Sao Hoa dén Mat Troi 1a 1,52 AU .
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Cau 3:

Cau 5:

CHUYEN DE VI~ TOAN — 11 — HAM SO MU — HAM SO LOGARIT
Loi giai
Ta c6 khoang cach tir Sao Hoa dén Mat Troi 1a 1,52 AU nén Sao Hoa quay quanh Mat Troi thi
3
mét s6 ndm Trai Patla P =(1,52)2 ~1,87.
Viy Sao Hoa quay quanh Mat Troi thi mat P ~1,87 nim Trai Dat.
Trong nudi tréng thuy san, d6 pH ciia mdi truong nude s& anh hudng dén sirc khoé va su phat
trién cua thuy san. Do pH thich hop cho nudc trong dam nudi tom sa 14 tir 7,2 dén 8,8 va t6t nhit
trong khoang tir 7,8 dén 8,5. Phan tich néng do [H 1 trong mot dam nudi tdm su, ta thu dugc
| H*] =8.10"". Hoi d pH cuia dim d6 c6 thich hop cho nudi tom st phat trién khong?
Loi giai
Do pH ctia dam la: pH = -log[Hﬂ =-log (8.107%) = 7,1
Ta thdy 7,1 < 7,2 nén do pH ctia dam chua thich hgp dé cho tom su phat trién.
Mot vi khuan c6 khéi lugng khoang 5.107"° gam va cir 20 phut vi khan d6 ty nhan d6i mot 1an.
Gia sir dugc nudi trong cac diéu kién sinh trudng t8i wu va mdi con vi khuan déu ton tai it nhat
60 gio. Hoi sau bao nhiéu gio khéi luong do té bao vi khuan sinh ra s& dat t6i khéi luong cua
Trai Pat 1a 6.10 gam ( lam tron két qua dén hang don vi ).
Loi giai
Goi a, =5.107 (g) la khdi lugng ban ddu ctia vi khuan.
Sau 20 phut dau tién, khdi lugng cua vi khuén 1a: o,.2.
Sau 20 phut thir 2, khdi luong ciia vi khuén 14:.(a,.2).2 = &,.2°
Sau 20 pht thir 3, khdi lugng ctia vi khudn la: (e,.2”).2 = ,.2".
Sau 20 phut thir n, khéi luong vi khuan 1a: ,.2".
Gia st: ,.2"= 6.107
&5.107.2" =6.107
©2"=1,2.10" & n=log,(1,2.10°) ~100
Vay sau khoang 100.20 = 2000 phit ~ 33,3 (gio) thi khdi lwong cia té bao vi khudn nay sinh

ra s& dat t6i khéi lugng ciia Trai Dat.
Ong An gui 500 triéu vao ngan hang theo hinh thurc 13i kép trong mot thoi gian kha 1au véi 13i
suat 6n dinh trong sudt thoi gian tiét kiém 13 10% 1 nim. Tét nim nay do dich bénh nén ong rat
hét tién trong ngan hang ra dé gia dinh chi tiéu. Sau khi rat ca von 14n 1i, ong trich ra 20 tridu dé
sam stra d6 Tét thi 6ng con 860 triéu. Hoi 6ng da guri tiét kiém trong bao nhiéu nim?

Loi giai
Gia sir ong An da gui tiét kiém trong » nam.
S tién ong da nhan duoc 13 880 triéu.

Theo cong thirc 13i suit kép, ta co

880.10° =500.10°(1+0,1)" < n= logl,l%@’ n~5,93.
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

CHUYEN DE VI~ TOAN - 11 — HAM SO MU — HAM SO LOGARIT
Vay, ong A da giri tiét kiém trong 6 nam.
Mot ngudi giri 20 tridu dong vao ngan hang theo hinh thuc 14i kép c6 ki han 13 12 thang voi 1ai
sudt 6,3%/nam. Gia sir qua cac nam thi 13i suat khong thay ddi va nguoi d6 khong giri thém
tién vao mdi nam. Dé biét sau y (ndm) thi tong sb tién ca von va lai co duoc 1a x (ddng), ngudi
do str dung cong thirc y =log, (;—Oj . Hoi sau bao nhiéu nam thi nguoi d6 c6 duoc tong so tién
ca von va 1ai 1a 30 triéu dong? (Lam tron két qua dén hang don vi).

Loi giai
Nl ) ) A A Lt A 5 A TR P ‘A A 30

Nguoi do co duge tong so tién ca von va lai la 30 tri¢u dong sau y =log, (., 50 6.6~7
nam.

Chat phong xa polonium *'°Po ¢6 chu ki ban rd 13 138 ngay. Piéu nay c6 nghia 14 cir sau 138

ngay, lugng polonium con lai trong mau chi con lai mot nira lugng ban dau. Mot mau 100 g co
t

khéi lugng polonium *°Po con lai sau ¢ ngay duoc tinh theo cong thirc M (1) =100_(é)13$ (2)

. Diéu kién vé thoi gian dé mau chat ngdy con lai khong nhiéu hon 25 g 1a
Loi giai
Theo dé bai, ta co:

1\ s 25 N (1Y ¢ .
M<L25100 —| <25 |—-| £S—<|—-| <|—-| ©—=22<1t2>276 ngay.
2 2 100 (2 2 138

Trong mot trin dong dét, ning luong giai toa E (don vi: Jun, ki hidu J ) tai tAm dia chan & M
do Richter duoc xac dinh xép xi boi cong thirc: logE ~11,4+1,5M .
(Nguon: Gidi tich 12 Néng cao, NXBGD Viét Nam, 2021).

a) Tinh x4p xi ning luong giai téa tai tim dia chan & 5 do Richter.

b) Nang luong gidi toa tai tim dia chan ¢ 8 do Richter gap khoang bao nhiéu 1an ning luong giai
toa tai tim dia chn ¢ 5 d¢ Richter?

Loi giai
a) Tinh x4p xi ning luong giai toa tai tAm dia chan & 5 d Richter:

Thay M = 5 vao cong thuc, ta co: logg =~ 11,4+ 1,5.5 = 18,9 > E ~ 1018°

b) Tinh ty 1€ nang lugng giai toa tai tam dia chin & 8 do Richter so véi tai tim dia chan & 5 do
Richter: logy ~ 11,4 + 1,5.8 ~ 23,4 > E ~ 10234

Gap khoang 31623 lan

Trong cdy cbi c6 chit phong xa '*C . Khao sat mot mau gd cd, cac nha khoa hoc do dugc phong
xa clia nd bang 86% do6 phong xa ctia mau gd tuoi cung loai. Xac dinh d6 tudi cia mau gd cd
d6. Biét chu ki ban ri cia "/C 1a T = 5730 nam, d6 phong xa ctia chit phong xa tai thoi diém ¢
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

t

dugc cho boi cong thie H =He ™ véi H, la do phong xa ban dau (tai thoi diém 7=0);

A= 11172 13 hang s6 phong xa (Ngudn: Vat i 12, NXBGD Viét Nam, 2021).

Loi giai

, n2
Taco: A= -

Ty 1¢ phong xa gitta mau g6 ¢6 va mau go tuoi cung loai la:

H n2
— =086=eM=¢ T!
Hy

— T.ln0.86 ~ 1247 ném

—Iln2
Vay do tudi ctia mau gd ¢ d6 1a khoang 1247 nim.

Cau 10: Tai song Sai Gon, cudong d) anh sang mat troi di qua moi trudng nude dugc tinh theo cong thirc

I=1, 103, trong d6 x 1a d6 sdu (tinh bang mét) so voi mat nude song, 7, , la cuong do anh sang

tai mat nudc song.

a) Tai 0 sdu 6 mét, cudng do anh sang bang bao nhiéu lan 1,

b) Cuong d) anh sang tai do sau 12 mét béng bao nhiéu lan cuong do anh sang tai do sau 3 mét.

Loi gidi
a) Tai do sau 6 mét :>x=6:>1=10.10_76 =1,.107=0,01.1,.
b) Tai d6 sau 12 mét = x=12=1,, :10.10_le =1,.10" =0,0001.7,.
Tai d6 sau 3 mét = x =1=> I, =10.10_73 =1,10" =0,1.1,.
1, 0,0001.7, 1

Suy ra: -2 = =
I, 0L, 1000

anh sang tai do sau 3 mét.

. Vay cudng d6 anh sang tai do sau 12 mét bang 10100 cuong do

Cau 11: Tai Miii Né ctia ving bién Binh Thuan, cuong d6 anh sang mat troi di qua méi trudng nudc bién
—3x
duogc tinh theo cong thuc / =1,.e " , trong d6 x 1a d6 sau (tinh bang mét) so voi mit nudc bién,
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1, 1a cudng do anh sang tai mat nude bién. Hoi tai d sdu 26 mét thi cuong d6 anh sang giam di

bao nhiéu lan so v4i cudong do anh sang tai mat nudc bién.

Loi giai

-3.36

Tai dosau26 mét = x=26=>I=1Ie ® =l.e°= ié.zo :
e

Vay tai d sau 26 mét thi cudng do anh sang giam e® ~ 403,429 1an so véi cudng do anh sang tai
mit nudc bién.

Cau 12: Theo théng ké vao ngay 01/01/ 2023 dan s6 Viét Nam 1a 99.332.000 nguoi, gia sir toc do ting
dan sb tu nhién 1a 0,85% /ndm. Néu tdc d6 ting dan sé nay tiép tuc dwoc duy tri & nhig nam
tiép theo thi dan s6 Viét Nam sau t nim, ké tr nam 2023 duoc tinh bdi cong thirc
P(t) =99,332.(1+0,0085)" (don vi tinh bang triéu ngudi).

r- 2 AsB e e e

Sr et
..

a) Tinh tong dan sé Viét Nam vao ngay 01/01/2030, biét két qua tinh gin ding dén hang phan
muoi.

b) Tinh tong dan sb Viét Nam vao thoi diém ngay 15/6/2040, biét két qua tinh gan ding dén hang
phan mudi.

Loi giai

a) Tai thoi diém ngay 01/01/2030 tmg voi ¢ =17.

Do d6: dan sb Viét Nam 1a P(7) =99,332.(1+0,0085)" ~105,4 triéu nguoi.

b) Tai thoi diém ngay 15/6/2040 ung véi 1 =17,5.

Do d6: dan s6 Viét Nam 1a P(17,5) = 99,332.(1+0,0085)"7° ~115,2 triéu nguoi.

Céu 13:  S6 luong vi khuan H trong phong thi nghiém tinh theo cong thirc s(t) =s,.3" trong do s,la s6

luong vi khuan H luc dau, s(7)1a s6 lugng vi khuan c6 trong ¢ phut. Biét sau 5 phut thi sb lugng

vi khuan H 13 243000 con. Hoi sau 9 phut thi sé lugng vi khuan H bao nhiéu?
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Loi giai

_ 243000 1000

3

Vi sau 5 phut thi s6 lugng vi khuan A 1a 243000 con nén: 243000 = 5,.3° = s,
S6 lwong vi khuan H sau 9 phut la: s(9) =5,.3> =1000.3’ =1,9683.10" (con).

Céu 14: Ddt vang chinh la cong nghé tao ra nhitng lat vang méng, rat mong dé dat 1én bat ky san pham,
d6 vt nao ma con ngueoi mong muon. Toan bé quy trinh dwoc ngudi tho gia cong thie hién hodn
todn bang tay va vo ciing ti mi véi tirng dwong nét. Gia st voi mot chi vang, ngudi tho lanh nghé
c6 thé dat mong thanh 1a vang c6 kich thudc dién tich bé mit bang vién gach men va c6 do day
khoang 1,94.107 m . Vién gach men c6 d6 day 30 mm . Hoi can bao nhiéu 14 vang nhu trén, xép

chdng 1én nhau dé c6 do day bang do day vién gach men.

Taco: 30 mm=3.10"m.

-2
S6 14 vang can xép chong 1én nhau la: &7 ~154.639.

b

Vay can khoang 154.63914 vang thi xép chdng 1én nhau dé c6 do day bang vién gach men.

t

) ) 1) : e .
Cau 15: Tai mdt ctra hang ban dap xe dién, cong thic P(¢) = 12.(5j dugc dung dé tinh gid tri con lai

(tinh theo triéu dong) cia mot chiée xe dap dién sau thoi gian t (tinh theo nam) ké tir khi dua vao
su dung.

a) Tinh gia tri con lai ciia xe dap dién sau 1 nam 6 thang, biét két qua tinh gan ding dén hang phan
ngan.

b) Sau 3 nam st dung, gia tri con lai ciia xe dap dién bang bao nhiéu phan tram so véi ban dau.
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Loi giai

1,5
3
a) Sau 1 nam 6 thang thi 1 =1,5= P(1,5) = 12.(%) ~8,485.

Vay sau 1 nam 6 thang thi gi tri con lai cua xe dap dién 1a ~ 8,485 (triéu dong).

b) Gia tri ban dau cua xe dap diénla P=12.
3

. . . 1)3 ) 3
Sau 3 nam st dung thi gia tri con lai cia xe dap dién la: t =3 = P(3) = 12.(5j = 6 (tri¢u dong).

Vay sau 3 nam dua vao str dung thi gia tri con lai ciia xe dap dién béng 50% so véi ban dau.

Cau 16: Cong ty DAHON chuyén vé mua béan xe 0 to da qua sir dung, sau khi khao sat thi truong 06 thang
d3 dua ra cong thirc chung vé gia tri con lai ctia 6 to 4 chd ké tir khi dua vao sir dung (cac loai xe

t

4 chd khong st dung muc dich kinh doanh) duoc tinh P (t) = A.[%)4. Trong d6 A4 1a gia tién

ban d4du mua xe (triéu dong), ¢ 13 sb nam ké tir khi dua vao sir dung.

a) Tinh gia tri con lai ctia xe 6 t6 sau 30 thang dua vao st dung. Biét gia tri mua xe ban dau 1a 970
triéu dong, biét két qua tinh gan dung dén hang phan muoi.

b) Sau khi dua vao sir dung 09 ndm thi gia tri con lai ctia 6 t6 bang bao nhiéu phan trim so véi ban
dau (gia mua ban dau 13 970 triéu dong).
Loi giai
a) Taco: A=970 tri€u; ¢t =2,5 nam.

Vay gid tri con lai cua xe 6 t6 sau 30 thang dua vao str dung la:
2,5

3)4 o
P(2,5)= 970'(2) ~810,4 triéu dong.

b) Gia tri con lai cua xe sau khi dua vao st dung 09 nam la:
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9

3 ) 3
P(9)= 970.&} ~507,8 tri¢u dong.

5 5 P(9
Ti I¢ phan trdm so vdi ban dau la: PEO% x100% = 52,35%
Cau 17: Thang do Richter 1a 1 thang logarit vdi don vi 1a d§ Richter. B§ Richter twong tng voi logarit
thap phan cta bién do nhitng song dia chin do & 100 km cach chan tim cua con dong dat. Do

: . A
16n M cua mot tran dong dat theo thang Richter dugc tinh theo cong thic M = logZ , trong do

A 12 bién d6 16n nhat ghi duogc béi may do dia chan, 4, 1a bién do tiéu chuin dugc sir dung dé
hiéu chinh d6 léch gy ra boi khoang cach ctia may do dia chan so v6i tim chan (4, =1um).

Tran dong d4t manh nhat duoc ghi nhan tai Viét Nam 1a tran dong dat tai long chao Pi¢n Bién vao
nam 1935.

a). Tinh d¢ 16n cua tran dong dat tai long chao DPi¢n Bién vao nam 1935, biét bién do A béng
10°°.4,

b) Tran dong d4t manh nhat duoc ghi nhan tai Valdivia thudc mién nam Chi Lé vao thang 05/1960
13
c6 bién do 16n gap nhét gip 10° 14dn bién d6 16n nhat cua tran dong dat tai 1ong chao Pién Bién
vao nam 1935. Tinh do 16n cua tran dong dét tai Valdivia thuéc mién nam Chi Lé vao thang
05/1960.

Loi giai
a) Tinh d6 16n cta tran dong dat tai 1ong chao Pién Bién vao nim 1935 la:

6,9
M = logAizlog10 %

0
b) Goi 4 1a bién d6 16n nhét cta tran dong dat tai long chdo Pi¢n Bién cia nudc Viét Nam
Goi A, labién do lon nhét cua tran dong dét tai Valdivia thudc mién nam Chi Lé vao thang

05/1960.

=6,9 d0 Richter.

13 13

Khi d6: 4. =10°.4=10°.10".4, =10°°.4,.
Tinh d6 16n cia tran dong dit tai Valdivia thuéc mién nam Chi Lé vao thang 05/1960 1a:

9,5
M, = logi = log(lo ! )=9,5 d¢ Richter.
4, 4,

Cau 18: Trong hoa hoc, d6 pH ctia mot dung dich dugc tinh theo cong thirc pH =—log[H "], trong do6
[H*]1a ndng 46 H " (ion hydro) tinh bang mol / L . Cac dung dich c6 pH bé hon 7 thi c6 tinh
acid, c6 pH 16n hon 7 thi c6 tinh kiém, c6 pH =7 thi trung tinh.

a) Tinh d6 pH cua dung dich c6 nong d6 H " 1a 0,001mol / L . Dung dich nay c6 tinh acid hay
kiém hay trung tinh.

b) Dung dich A c6 nong do H* gap bay 1an nong 46 H* cua dung dichB. Do pH ctua dung
dich nao 16n hon va 16n hon bao nhiéu.
Loi giai
a) pH =—10g(0,001) = —log(10°) =3 < 7= dung dich c6 tinh acid.
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b) Goi pH ,, pH, lan lugt 1a 46 pH cla dung dich A va dung dich B

Goi [H"],,[H"1, 1an luot 12 nong d6 ciia dung dich A va dung dich B

Taco: pH,=-log[H"], =-log(7[H"1,) =~log(7)~log[H'] ,=~log(7) + pH,,
= pH,— pH , =1og(7)=0,845.

Vay: Dung dich B ¢6 d0 pH 16n hon d0 pH cuia dung dich A 1a ~0,845.

Cau 19: Pé xac dinh tinh acid (hay tinh base) cia mot dung dich, nguoi ta da dua vao do pH cia dung

dich: pH =—log [H *] , v6i [H'] 1a ndng d6 cua ion hydro (mol/L hay M).

Dung dich v6i d6 pH bé‘mg 7 s€ dugc coi la trung hoa, do pH < 7 1a acid, d§ pH > 7 1a base.

Gia sir mot dung dich c6 néng do cta ion hydrogen 1a [H *] =0,00003M . Hay x4c dinh xem dung
dich d6 c6 tinh axit, bazo hay trung hoa?

Loi giai

Do pH clia dung dich trén la: pH =—log| H* |=—log(3.10°) ~4,523 < 7nén dung dich trén la
axit.

Cau 20: Do pH cua dung dich dugc tinh boi cong thire: pH = —log[H *] , v6i [H'] 1a 1a ndng d6 ctia ion
hydro (mol/L hay M).

a) Ngudn nude ciia Vinh Hao duoc 1ay tir d sau 50m. Trai qua 3 tang dia chéat d4 to ong — dat sét
ntt — cat trang. Sau khi dugc thu hoach, nuéc s& di qua qué trinh xur 1y tai nha may, dé giir lai
cac dudng chét can thiét nhu K, Mg, Na, Ca, Fl, HCO3, Si0O3. Nudc khoang Vinh Hao c6 n(‘A)ng
do H* 12 0,32.10 % mol / L . Tinh dd pH cua nudc khoang Vinh Hao.

b) Mot loai tra sita A c6 nong d6 H* gap 30 lan nong d6 H ' cua nudc khoang Vinh Hao. Tinh d6
H " cua loai tra stra do.

Loi giai
a) P pH cua nuoc khoang Vinh Hao 1a: pH =—log| H* | =—-log[0,32.10*]~ 8,495

b) PO pH ciia tra sita A 1a: pH =—log| H" |=~10g[30.(0,32.10*)] ~ 7,02.

Céu 21: Nhay du 12 mén thé thao hanh dong bao gdm nhay ra khoi mot chiéc may bay hay dung cu bay
khac ¢ trén khong trung va roi trd vé Trai Dat voi sy tro gitp cua luc hap dan trong khi st dung
mot chiée du nhay dé 1am cham su chuyén dong ctia mot ddi tuong thong qua mot bau khong khi
bang cach tao ra kéo, hodc trong truong hop ram-du khong khi, nang khi dong hoc.
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Mot ngudi nhay du tai bii bién Da Nang, biét rang do cao ting 1én, ap suat khong khi s& giam va
cong thic ap suat theo do cao la a = 199.(%— log p), trong d6 a 1a do cao so véi véi myuc nude

bién (tinh bang mét) va p 1a ap suat khong khi (tinh bang Pa). Tinh d9 cao so vi muc nudc
bién, biét 4p suat & noi nguoi d6 dang & vi tri trén khong trung 2500 Pa,, biét két qua tinh gan

dung dén hang phan tram.

Loi giai

Taco: a= 199.(%—10g p)ea= 199.(%—10g2500) S a~20,31m.

Céau 22: Ap suét khi quyén p (tinh bang kilopascal, viét tit 1a kPa) & d cao 4 (so véi muc nudc bién,

tinh bang km ) dugc tinh theo cong thirc sau: In (%) = —g (Theo britannica.com).

a) Tinh 4p suat khi quyén ¢ d6 cao Skm .
b) O d6 cao trén 10 km thi 4p suat khi quyén s& nhu thé nao?
Loi giai
a) Ap suat khi quyén & do cao 5 km dugc tinh bang cach dua gia tri 4 =35 vao cong thirc:

5

3 _3
(L)oo 3 P 21006 7 ~ 48,95kPa
100)" 7 7 100

b) Dé tinh ap suét khi quyén & d6 cao 10km , ta dua gia tri 2 =10 vao cong thirc ban dau:

p h 10 _ p -2 —
In 100 =—7=—7<:>W=e "= p=100e 7 =23,97kPa .

Céu 23: Gid sirnhi¢t do 7'("C) ciia mot vt gidgm dan theo thoi gian cho boi cong thire: T =27+ 65¢ "

, trong d6 thoi gian ¢ dugc tinh bang phit.
a) Tim nhiét d0 ban dau cua vat.
b) Sau bao lau nhiét 6 cua vat con lai 37°C ?
Loi giai
a) Nhiét d ban dau ctia vat: T =27+65¢*** =92 (“C)

b) Dé tim thoi gian ¢ ma nhiét d¢ ciia vét con lai 37°C.

37227465 = In> 76_527 = 0,4t <t ~ 4,68 phut.

Vay sau khoang 4,68 phut nhiét do cua vat s& gidm con 37 C.
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CHUYEN DE VI - TOAN — 11 — HAM SO MU — HAM SO LOGARIT
Ciu 24: Sb luong cua loai vi khudn A trong mot phong thi nghiém duogc tinh theo cong thirc
s(t) = S(O).Z’, trong do s(O) 1a sb luong vi khuén A4 lac ban dau, S(t) 1a sb luong vi khuén 4

c6 sau ¢ phit. Biét sau 3 phut thi sb luong vi khuan 4 13 625 nghin con. Hoi sau bao 1au, ké tir
lac ban dau, sd luong vi khuin A4 14 10 triéu con?

Loi giai

Sau 3 phut ta c6: s(3)=s5(0).2 =5(0)= sG) _ 78125.

2
Tai thoi diém ¢ sb lugng vi khudn 4 1a 10 triéu con nén ta co:
t
5(1)=s(0).2 e 2 = S0 o 10000000 s 1resy s,
S(O) 78125

Céu 25: Theo s6 liéu thuc té, dan s6 thé gigi nam 1950 1a 2560 triéu ngudi, con nam 1980 13 3040 triéu
ngudi. nguoi ta du doén dan sé thé gisi phu thude vao thoi gian t theo ham sé mii P(¢)=a.e”
véi a, b 1a hing s6 va d¢ bién thién cuia P(¢) theo thoi gian ty 1& thuén véi P(¢). Hay dy doan

dan sb thé gidi vao nam 2030.

Jﬂ Bi€u do gia tang dan so
[ 7000
6000

3000 / ~4—Series 1

—

2000

1000

Loi giai
=a.e" =2560 (1)
)= a.e”"* =3040 (2)

S6 dan tai thoi diém 7 =1950 la: R

1950)

S6 dan tai thoi diém ¢ =1980 la: R

1980

a.e” 3040 w19
51980 e =
ae” 2560 16

Lay (2) chia (1) vé theo vé ta duoc:

Page 11
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

1 11
©30b=In2=p =__1n_9(*)
16 307 16
19
Thay (*) vao (1) ta duge: a.e’ 6 = 2560 = g =200
eéS.InE
Vay dan s6 tai thoi diém ¢ = 2030 la: P gy = 4. "% ~ 4048 tricu ngudi.

Céu 26: Mot nguoi giri ngan hang 100 triéu déng theo hinh thire 13i kép ¢6 ki han 1a 12 thang véi 14i suat
x%/ nam(x>0). Sau 3 nam, ngudi d6 rit duoc ca gbe va 1ai la 119,1016 triéu dong. Tim x,
biét rang 13i suat khong thay ddi qua cac nim va ngudi d6 khong rit tién ra trong sudt qua trinh
guri.

Loi gii

3
Ta c6 cong thirc: 100.] 1+ —— | =119,1016 <> 1+——=1,06 <> —— = 0,06 <> x = 6.
100 100 100

Cau 27: Thiy B mudn xdy mdt can nha. Chi phi xdy nha hét 1 ti dong, hién nay thay B c6 700 tri¢u dong.
Vi khong mudn vay tién nén Thay B quyét dinh gui s tién 700 triéu dong vao ngan hang véi lai
sudt 12%/1 nam, tién 14i cua nam trudc duge cong vao tién gde ciia nam sau. Tuy nhién gia xay
dung ciing ting mdi nim 1% so v6i nam trudc. Hoi sau bao 1au Thay B s& tiét kiém du tién xay
nha? (két qua 14y gan dung dén 1 chir sb thap phan).

Loi giai
Goi V, 1a chi phi xdy dung sau n nam, 7, 1a tong sb tién thu duoc sau n nam.
Taco: V,=1ti
V. =11+1%) ti.

v, =1(141%).1%+1(1+1%) =1(1+1%)’ ti.

=V, =1(1+1%)" ti.

Ta c6: 700000000 = 0,7 ti
S tién thu duoc sau n nam: T =0, 7.(1 + 12%)" ti
Dé xdy dugc nha thi & ndm tht n thi s6 tién thiy Quynh thu duoc phai bang sd tién chi phi xay dung.
=T, =V, < 0,7(1+12%)" =1(1+1%)’.

& 1+12% ”_ ! <n=lo L~35
1+1% 0.7 Ei12% X

1+1% 2

Ciu 28: Trong cdy cdi c6 chat phong xa MC . Khao sat mot mau g ¢d, cac nha khoa hoc do duoc phong
xa ciia n6 bang 85% d6 phong xa ctia mau gd tuoi ciing loai. Xac dinh d¢ tudi cia mau gd cb
d6. Biét chu ki ban ra ciia '*C 1a T =5000 nam, d6 phong xa ciia chat phong xa tai thoi diém ¢

t

dugc cho boi cong thite H = H e ™

A= lnTZ 13 hang s6 phong xa.

v6i H, la d6 phong xa ban dau (tai thoi diém ¢=0);
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Loi giai

Tir d6, ta c6 thé tinh duoc hang s6 phong xa: A = In2_ In2 1,39.10".
T 5000

Gi0 ta can tim thoi gian ¢ ma da troi qua tir thoi diém mau go c6 dugc sinh ra dén thoi diém hién
tai. B¢ tim thoi gian nay, ta st dung ty 1¢ phong xa gitra mau go c¢6 va mau go tuoi cung loai:

=0,85=¢" :>t=1no—’854
-1,39.10"

Vay do tudi cia mau gb cd d6 1a khoang 1169,2 nim .

~1169,2 nam.

==

Céau 29: Trén mdi chiée radio déu cé cac vach chia dé ngudi sir dung d& dang chon dung song radio can
tim. Biét rang vach chia & vi tri cach vach tan cing bén trai mot khoang d(cm) thi ing véi tan
s6 F =ka® (kHz) , trong d6 k va a 1a hai héng s6 dugc chon sao cho vach tan cung bén trai tng
vé6i tan sb 620kHz, vach tan cung bén phai img voi tan s6 1710kHz va hai vach nay cach nhau
20cm

92 £ 1] 00 104 108 MHz
750 1000 1200 1800 1710 kHz
10 12 14 16 18 MHz

ETE

a) Tinh k va a (tinh a chinh xac dén hang phan nghin)

b) Tim d(cm) biét ring vach d6 1a chuong trinh ca nhac ¢6 tan s6 1a F =1500kHz .

Loi giai
a)Khi d =0 thi F =620 vakhi d =20 thi F=1710,
_ k =620
T o6 1a oh i 620 = ka® k=620
a cO hé phuong tri & 1710 & .
P s 1710 = ka™ a’ =—— a:201710z1,052
620 \ 620
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Vay k=620; a=1,052.
b) Chuong trinh ca nhac ¢6 tan sé 1a F =1500kHz , vay ta c6 phuong trinh:

1500 1500 1500

1500 = ka < a’ == d =log, — d =log, s, 0 17,43(cm).

Vay mudn mé t6i ngay chuong trinh ca nhac, ta chinh dén vach chia cach vach ban dau mot khoang

Cau 30:

l7,43(cm).

Mot ngudi guri tién vao ngan hang mot sb tién 1a 200.000.000 dong, ho dinh gui theo ki han n
nam véi 13i suat 1a 12% mot ndm; sau méi nam khong nhan 13i ma dé 13i nhap vén cho nam ké
tiép. Tim 7 nho nhat 13i nhan dugc hon 60.000.000 ddng.

Loi gidi

Ta c¢6 s6 tién 1di > 60.000.000 = sd tién 1di va vén >260.000.000.

Cau 31:

84 tién nhan duoc sau n ndm: 200.000.000x(1,12)"
Theo dé bai bai Ta co:
200.000.000x(1,12)" > 260.000.000 < 1,12" > 1,3 < n>2,31=>n=3.

Mot cong ty vira tung ra thi trudng san pham mdi va ho t6 chirc quang cdo trén truyén hinh mdi
ngiy. Mot nghién ctru thi trudng cho thiy, néu sau x quang cao dugc phat thi sé % ngudi xem

5 A \ 100 ~ ’ A 5 , ’ A + A A A
mua san pham la P(x) = 13200005 x > 0. Hay tinh s0 quang cdo dugc phat toi thiéu dé so

+49.¢™
nguoi mua dat hon 75%.
Loi giai
100

Taco: P(x)=———5—275< x 2333,

Cau 32:

1+49.¢7"0%

Khi mdt kim loai dugc lam nong dén 600°C, do bén kéo cta no giam di 50%. Sau khi kim loai
vuot qua ngudng 600°C, néu nhiét d6 kim loai ting thém 5°C thi do bén kéo cua nod giam di 35%
hién c6. Biét kim loai nay c6 do bén kéo 1a 280M Pa dudi 600°C va duge st dung trong viéc
xay dung cac 10 cong nghiép. Néu mirc an toan tbi thiéu do bén kéo ctia vat liéu nay 1a 38M Pa
, thi nhiét do an toan tdi da cua 106 cong nghiép bang bao nhiéu, tinh theo do Celsius?

Loi giai

O 600°C d6 bén kéo cua kim loai 1a 140MPa = DB (dat an phu nay dé gon tinh toan phia sau). Clr

Cau 33:

tang 5°C thi do bén kéo giam 35% DB con 65% DB
Sau n lan tang 5°C thi d6 bén kéo con (65%)" DB.

8 ~3,02.

65%) E

Theo dé (65%)" DB 238 = n<log
Do d6 nhiét do t6i da 1a 600°C + 3.5°C = 615°C.

Mot ngudi giri 150 triéu dong vao ngan hang theo thé thic 14i kép ky han 1 quy véi 1ai suét 1,65%
mot quy. Hoi sau bao 1au ngudi d6 ¢6 duoc it nhat 200 tridu dong ca von 13n 13i tir s von ban
dau?

Loi giai

Ta 6 s6 tién thu duoc sau t quy 1a 7 =150(1+1,65%) .

Theo dé bia ta c6: 7> 200 < 150(1+1,65%) =200 < (1+1,65%) >

[USHINN
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Cau 34:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

4 1
< log, (1+1,65%) >log, — <> t.log, (1+1,65%)>1 <> =176
& o) 2log, 3 trlog, ) log, (1+1,65%)

3

Suy ra sd quy t6i thiéu: =18 quy =4 nim 6 thang.

Thay Cu ¢6 500 triéu dong giri ngan hang ki han 3 thang voi 14i sudt 0,65% mot thang theo thé
thire 14i kép. Hoi sau tdi thiéu bao nhiéu quy giri tién vao ngan hang, thay Cu méi c6 sé tién 1ai
16n hon s6 tién gbc ban dau giri ngan hang, gia sir nguoi d6 khong rut 13i trong tit ca cac quy
dinh ki. (S6 quy guri 1a s6 nguyén)

Loi gidi

Ap dung cong thic P, =P, (1+ r)" ta co: B, =500000000 ddng, 1ai suat trong 1 ki han 1a:

r=3x0,65%=1,95%.

Sau n quy tong s tién (von va 1ai) thay Cu c6 dugc 1a: P, = B, (1+r)"

Suy ra tong s tién 13i c6 duoc sau n quy la: P -P,.

Cantimndé P,-P,>P < RB(1+r) -B>PF < (1+r) >2.

< n>log,, 2o n>log, o, 2~35,89236.

Vay sau 36 quy (ttc 1a 9 nim) thay Cu s& c¢6 sb tién 13i 10n hon sé tién gbc ban dau giri ngan hang.

Cau 35:

Két qua théng ké cho biét ¢ thoi diém nam 2013 dan sé Viét Nam 1a 90 triéu ngudi, toc do ting
dan 6 1a 1,1% / nam. Néu muc tang dan s6 6n dinh nhu vay thi dan s6 Viét Nam sé& gép doi (dat
ngudng 180 tri€u ) vao ndm nao?

Loi giai

Dan s0 thé gidi dugc udce tinh theo cong thirc S = 4.e™, trong d6 A4 1a dan so ctia nam lay lam moc

Cau 36:

Cau 37:

tinh, S 13 dan s6 sau # nam, i 1a ti 1¢ ting dan s6 hang nam.
Theo d bai ta co: S = Ae" < 180=90e""" < n=63.01338005.
Vay sau khoang hon 63 nam thi dan s6 Viét Nam dat ngudng 180 triéu hay vao khoang nim
2077 .
Mot nghién ctru cho théy mot nhom hoc sinh dugce xem cung mot danh sach cac loai dong vat va
duoc kiém tra lai xem ho nhé duge bao nhiéu % mdi thang. Sau ¢ thang, kha ning nhd trung
binh ctia nhém hoc sinh tinh theo cong thic M (1)=75-201n(¢+1),7>0(don vi % ). Hoi sau
khoang bao lau thi s6 hoc sinh nhé duge danh sach do6 1a dudi 10% .

Loi gidi
Tacod 75-20In(r+1)<10 < In(r+1) > 3,25 <+ > 24,79 . Khodng 25 thang.

Pau nam 2016, anh Hung ¢ xe cong nong tri gia 100 triéu dong. Biét mdi thang thi xe cong
néng hao mon mét 0,4% gié tri, dong thoi 1am ra dugc 6 triéu dong (sé tién 1am ra mdi théang
1a khong d6i). Hoi sau mot nam, tong so tién (bao gdm gia tién xe cong ndng va tong sb tién anh
Hung lam ra) anh Hung c¢6 1a bao nhiéu?

Loi giai
Sau mot nam sb tién anh Hung lam ra 13 6.12 = 72 triéu dong.
Sau mot ndm gia tri xe cong nong con 100(1-0,4%)" ~ 95,3042 triéu dong.

Viy sau mot nam sd tién anh Hung c6 13 167,3042 triéu dong.
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Mot nguoi giri tiét kiém ngan hang, mdi thang gui 1 triéu dong, véi 13i suat kép 1% trén thang.
Guri duoc hai nam 3 thang nguoi d6 ¢ cong viée nén di rat toan bo gde va 13i vé. S tién ngudi
d6 duoc rat 1a bao nhiéu?

Loi giai

Phwong phap: Quy bai toan vé tinh tong cAp s6 nhan, roi 4p dung cong thire tinh tong cap sb nhan:

Cau 39:

Cau 40:

Cau 41:

Day u;u,;us;...;u, duge goila 1 CSN c6 cong boi g néu: u, =u, g .

n

l—g
l-¢g '

Tong n so hang dau tién: S, =u, +u, +...+u, =u,

+ Ap dung cong thirc tinh tong ctia cip sd nhan.

Cich giai: + Goi s6 tién ngudi d6 guri hang thang 1a a =1 triéu.
+ Pau thang 1: ngudi d6 ¢ a.

Cudi thang 1: ngudi d6 ¢6 a.(1+0,01)=a.1,01.

+ Pau thang 2 nguoi d6 co: a+a.1,01.

Cudi thang 2 ngudi dé c6: 1,01(a+a.1,01)=a(1,01+1,01°).

+ Péu thang 3 nguoi d6 co: a(1+1,01+1,012) .

Cudi thang 3 ngudi d6 c6: a(1+1,01+1,01°).1,01=a(1+1,01° +1,01°).

+ Dén cudi thang thir 27 nguoi d6 ¢6: a(1+1,01+1,01* +...+1,017).

Ta can tinh tong: a(1+1,01+1,01* +...+1,017)

1-1,017

Ap dung cong thirc cip sd nhan trén véi cong boi 1a 1,01 ta dugce = 100.(1,0127 —l)

triéu dong.
Mot t& “siéu gidy” day 0,1mm c6 thé gap dugc vo han 1an. Hoi sau bao nhiéu 1an gip thi to gidy
nay dung mit tring. Biét khoang cach tir trai dat dén mat tring 1a 384000km .

Loi gidi
Goi n 14 s6 1an gap thoa yéu cau bai toan.
Ta c6 1km =10°mm ; Theo bai ra ta co: 0,1.2" =384000.10° = n ~ 41,804 .
Vay, sau 42 1an gip thi to gidy dung mit trang.
Ong Toan giri 50 triéu dong vao ngan hang ngan hang ACB theo thé thire 14i kép ( dén ky han
ma nguoi giri khong rit 13i ra thi tién 13i dugc tinh vao von cta ky ké tiép) vai 1ai suat 14 % mot
nim. Hoi sau hai nim ong Toan thu dugc ca von 1an 14i bao nhiéu (Gia st 13i suat khong thay
d6i)?

Loi gidi
Ap dung cong thire tinh 13i kép, sau hai nam 6ng Toan thu dugc ca von 1an 13i 1a.

50(140,14)" = 64,98 (triu déng).

Ong Quang cho 6ng Teo vay 1 ti ddng voi lai sudt hang thang 1a 0,5% theo hinh thuc tién 14i
hang thang duoc cong vao tién gbe cho thang ké tiép. Sau 2 nam, 6ng Téo tra cho dng Quang ca
goc lan 1ai. Hoi s6 tién 6ng Teo can trd 1a bao nhi€éu dong? (Lay lam tron dén hang nghin).
. Page 16
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Cau 42:

Cau 43:

CHUYEN DE VI - TOAN - 11 — HAM SO MU - HAM SO LOGARIT
Loi giai
Téng s6 tién ong Téo cAn tra sau 24 thang 1a: B, =1(1+0,5%)™* ~1.127.160.000 (ddng).
Mot nguoi giri 15 tridu dong vao ngan hang theo thé thirc 14i kép ky han mot quy véi 1di sut
1,65% mot quy. Hoi sau bao lau ngudi d6 ¢6 dugce it nhat 20 triéu dong (ca von 14n 1di) tir s6

vbn ban dau? (Gia sir 14i suat khong thay doi).
Loi giai

S tién ciia nguoi 4y sau n ky hanla 7 = 15(1 + 1{55) .

. ' 1’ n 4
Theo dé bai, ta co 15(1+ 155] >20c:>n>log1 1’65§z17,56.

100

Gié tri con lai ciia mot chiée xe theo thoi gian khéu hao ¢ duoc xéac dinh boi cong thic:

V() =15000e """, trong d6 ¥ (¢) dugc tinh bing USD va ¢ dugc tinh bing nam. Hoi sau bao lau

Cau 44:

Cau 45:

Cau 46:

gia trj con lai ctia chiéc xe chi 1a 5000 USD gan nhat v6i s6 ndo sau day?

Loi giai
Vit Vit Vit
V(t)ZISOOOe—O,ISZ‘ @e—O,ISZ‘ — ( ) @_O,lst:h,l ( ) @t:_gln ( ) )
15000 15000 3 15000
20 5000
Thay ¥ (¢)=5000 ta duoc t=——1In (—j ~ 7,324 nam.
3 15000

Biét rang nam 2001, dan s6 Viét Nam 1a 78.685.800 ngudi va ti 18 ting dan sé nim d6 1a 1,7%
. Cho biét su ting dan sé dugc ude tinh theo cong thire S = A.e™ (trong d6 A : 1a dan s6 ciia nim
ldy 1am mdc tinh, S 13 s6 dan sau N nam, » 1a ti 1¢ ting dan s6 hang ndm). Néu dan s van ting
v6i ti 1€ nhu vay thi dén nim nao dan s6 nudc ta & mic 120 triéu nguoi.

Loi gidi
Ta c6: 78685800.¢" """ =120000000 < N ~ 24,8 (nim).
Do d6, téi nam 2026 thi dan sd nudce ta dat mire 120 triéu nguoi.
Huyén A ¢6 300 nghin ngudi. V&i muc ting dan s6 binh quéan 1,2% /ndm thi sau 7 nam dan sd
s& vuot 1én 330 nghin ngudi. Hoi 7 nho nhat bang bao nhiéu?

Loi gidi

S6 dan cua huyén 4 sau » namla x = 300.000(1+0,012)" .

& 300.000(1+0,012)" >330.000 < 1> log, ,, % =n>17,99.

Nén 7 nho nhat bang 8 nam.

Mot chu ho kinh doanh ¢6 32 phong tro cho thué. Biét gia cho thué mdi thang 1a 2.000.0004 /1
phong tro, thi khéng c6 phong trong. Néu cir ting gia mdi phong tro 1én 200.0004 / 1 thang, thi
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Cau 47:

Cau 48:

Cau 49:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

s& ¢6 2 phong bi bo tréng. Hoi chit ho kinh doanh s& cho thué voi gia 1a bao nhiéu dé c6 thu nhap
mdi thang cao nhét?
Loi giai
Goi n, (neN) la sd lan tang gia.
Ham thu nhap cua thang: f (n)=(2000000+7.200000)(32-n.2).

=—4000001° + 24000007 + 64000000 13 ham bac 2 theo n,cé hé sd a<0.

Viy f(n) dat gid trj 16n nhét khi n =~ 200000 __5

2.(~400000)
*£(3)=67.600.000
. () }:f(3)>f(0).
1(0) = 64.000.000
Vay chu ho s€ cho thué véi gia 2.000.000 +3*200.000 = 2.600.0004 .

Mot nguoi guri tiet kiém véi 131 suat 6%/nam va 1ai hang ndm dugce nhap vao von. Hoéi sau bao
nhiéu ndm, ngudi d6 thu dugce so tién gap ba so tién ban dau?
Loi gidi

Goi 6 tién giri ban dau 1a P. Sau n ndm, s6 tién thu dugc la: P, = P(1+0,06)" = P(1,06)".

Dé P, =3P thi phdico (1,06)" =3. Do dé n=log, ,,3~18,85.
Vi n 14 s6 tu nhien nén ta chon n =19.

Mot ngudi giri goi tiét kiém linh hoat ctia ngan hang cho con véi s6 tién 1a 500000000 VND, 14i
sudt 7%/mam. Biét rang nguoi 4y khong 1ay 13i hang nim theo dinh ky s6 tiét kiém. Hoi sau 18
nam, sb tién ngudi 4y nhan vé 1a bao nhiéu? (Biét rang, theo dinh ki rit tién hang nam, néu khong
lay 14i thi s6 tién s& duoc nhap vao thanh tién gdc va so tiét kiém s& chuyén thanh ki han 1 nim
tiép theo).

Loi giai
Goi a 1a sd tién gui vao hang thang giri vao ngan hang.
x 1a 14i sudt ngan hang.
n 12 s6 nam gi.
Sau nam 1 thi s6 tién 1a:a + ax = a(x +1).
Sau ndm 2: a(x+1)+a(x+1)x = a(x+1)(x+1) = a(x+1)2.
Sau ndm 3: a(x+l)2 +a(x+l)2 X= a(x+l)2 (x+l) = a(x+1)3.
Sau nim 4: a(x+1)3 +a(x+1)3 x= a(x+1)3(x+1) =a(x+1)4.
Sau n ném,sé tién ca géc 1an 14i 1a: a(x + 1)" .
Vay sau 18 nam, so tién nguoi y nhan duoc la: 500.000.000(0, 07+ 1)18 =1,689,966,000 VND.
Mot cira hang ban 1¢ phan mém soan théo cong thirc toan hoc MathType véi gia 1a 10USD. Véi
gi4 ban nay, cira hang chi ban duoc khoang 25 san pham. Cira hang du dinh s& giam gia ban, udc
tinh cir mdi 1an giam gia ban di 2 USD thi s6 san pham ban duoc ting thém 40 san pham. Xac
dinh gid ban dé ctra hang thu duoc 1gi nhuan l6n nhét, biét réng gia mua vé ctia mot san phém la
5USD.

Loi giai
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Cau 50:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Goi x 1a gia giam trén mot san pham, khi d6 s& ban thém dugc 20x san pham.
Vay loi nhuan thu duoc béng:

15)2 3125 _3125
16 ~ 16

L(x)=(25+20x)(10—x—5) =—20x> + 75x +125 = —2o[x—§

3125

. 15 .
Loi nhuan to1 da thu duoc la =195,3125USD khi x = ry hay gia ban mét san pham la

10—%5:8,125 USD.

Sau 15 nam ra truong, thay A da tiét kiém duoc cho minh sb tién 300 tri¢u dong, thay du dinh
s& diing s6 tién d6 dé mua mot cin nha. Nhung hién nay dé mua duogc cin nha vira ¥, thiy A ciing
can phai c6 600 triéu dong. R4t may mot hoc tro cii cua thdy sau khi ra truong cong tac di lap
gia dinh va mua nha & thanh phd nén dong y dé thay Hop ¢ lai cin nha ciia minh trong khoang
thoi gian t6i da 10 nam, dong thoi chi ban lai can nha khi trong khoang thoi gian d6 thay A giao
du sb tién 600 triéu dong. Sau khi tinh toan thay quyét dinh giri toan bo s tién 300 triéu dong
vao ngan hang véi 13i suit 8,1%/nam va li hang nim nhap vao von. Hoi phai mat thoi gian t6i
thiéu bao nhiéu nim nira thdy A méi mua dugc cin nha nay.
Loi giai

Ap dung cong thuc 13i kép ta co:

Cau 51:

Ciu 52:

P =P

n 0

(1+ r)” < 600=300(1+ 8,1%)” < n=log g, 2~8,699.Chon n=9.
Phai mat thoi gian tdi thiéu 9 nim nita thly A mdi mua duoc cin nha nay.
S6 lugng ctia mét loai vi khuén sau ¢ (gio) duoc xap xi boi dang thie O(7)=Q,.e*"™, trong d6
Q, 1a s6 lugng vi khuan ban dau. Néu sb luong vi khuan ban dau 1a 5000 con thi sau bao nhiéu
gi®, s6 lugng vi khuan co 100.000 con?

Loi giai
Tir gia thiét ta suy ra Q(l‘) =5000.""" . Bé s6 lugng vi khuan 1a 100.000 con thi.

O(t)=5000""" =100.000 _ o5 _ 5 ,__ 1
0.195

In20~15.36(h).

Mot tinh 4 dua ra nghi quyét vé giam bién ché can bd cong chirc, vién chic huong luong tir ngan
sach nha nudc trong giai doan 2015—2021 (6 nam) 1a 10,6% so vé6i s6 lwong hién c6 nim 2015

theo phuong thirc “ra 2 vao 1” (ttrc 1a khi giam d6i tugng hudng luong tir ngan sach nha nudc 2

nguoi thi duoc tuyén méi 1 nguoi). Gia sir ti 1& giam va tuyén dung méi hang nim so véi nim
truée d6 1a nhu nhau. Tinh ti 1& tuyén dung méi hang nam (1am tron dén 0,01% ).

Loi giai

Goi x (x IS N*) 14 s6 can bd cong churc tinh 4 nam 2015.

Goi r lati I¢ giam hang nam.
S6 nguoi1 mat viéc nam tha nhat la: x-r.

SO nguoi con lai sau nam thir nhat 1a: x—x-r = x(l - r) .
Tuong tu, s6 nguoi mat viéc sau nam thi hai la: x(l - r)r .

S0 ngudi con lai sau ndm th hai la: x(1-7)—x(1-r)-r=x(1- r)2 .
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Cau 53:

Cau 54:

Cau 55:

Cau 56:

CHUYEN DE VI - TOAN — 11 — HAM SO MU — HAM SO LOGARIT
= S6 ngudi mét viée sau nam thir sau 1a: x(1-7) 7.
Téng s6 nguoi mat viee 1a: x-r+x-(1=r)-r4+x-(1=r) -r+.4x-(1-r) -r =10,6%x.
o r+(1=r)r+(1=r) r+..+(1-r) r=0,106.
r1-(1-r)']
T

Vi ti 18 giam hang ndm bang véi ti 18 tuyén dung méi nén ti 1& tuyén dung méi hang nam 1a
1,85%.

=0,106 = r~0,0185.

Gia st ti 18 lam phét ctia Viét Nam trong 10 nim qua 1a 5%. Hoi néu nam 2007, gia xang 1a
12000 VND/lit . Hoi nam 2016 gia tién xang 1 bao nhiéu tién mat lit.
Loi giai
Gia xang nam 2008 1a 12000 (1+0,05).
Gia xang nam 2009 la 12000(1+0,05)".

Gi4 xang nam 2016 1a 12000(1+0,05)” ~18615,94 VND/lit.

Pé dau tu dy an trong rau sach theo cong nghé mdi, ong An di 1am hop dong xin vay vén ngan
hang voi s tién 800 tridu dong voi 1ai sudt x% / ndm , diéu kién kém theo cta hop dong 1a sd
tién 13i thang trudc s& dugc tinh 1am von dé sinh 13i cho thang sau. Sau hai nim thanh cong véi
dy 4n rau sach ctia minh, 6ng An da thanh toan hop dong ngan hang s6 tién 1a 1.058 triéu dong.
Hoi 13i suat trong hop dong giita dng An va ngan hang 1a bao nhiéu?

Loi giai

Cong thic tinh tién vay lai kép 7, =a(l+x)" .

n

Trong d6 a: sO tién vay ban dau, x: 13i suat x%/nam, n:so6nam = x == —1.

a
/1
Vay x = ig -1=0,15 tac1a 15% / nam .
800

Phén tich mot mau gd tir mot cong trinh kién trac cd, ngudi ta thay luong cacbon 14 con lai trong
g6 1 65,21 (%). Hiy xéac dinh nién dai ctia cong trinh kién tric do.
Loi giai
t

1]5750

Theo dé, ta co: 65,21% = 100.[5 =t =3547 nam.

S6 san pham cua mot hiang dau DVD san suit dugc trong 1 ngay 1a gia tri ciia ham sb:
2 1
f(m,n)= m?n?, trong d6 12 m s6 luong nhan vién va n 1a sb luong lao dong chinh. Mdi ngay
hang phai san xuit dugc it nhat 40 san pham dé dap ung nhu cdu khach hang. Biét rang mdi
ngay hang do phai tra luong cho mét nhan vién la 6 USD va cho mdt lao dong chinh la 24 USD.
Tim gi4 tri nho nhét chi phi trong 1 ngdy ctia hang san xuét nay.
Loi giai
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Vi mdi ngay hang phai san xuit dugc it nhat 40 san pham nén

Cau 57:

Cau 58:

Cau 59:

Cau 60:

2 1
f(m,n)>40 < m?.n3 >40 < m’>.n>40". Chi phi phai tra trong 1 ngay cua hang 1a

6m +24n :6(m+4n):6(%+%+4nj26.3.3/%-%-4n = 18m*n >183/40° =18.40 = 720.

Hién tai dan s6 & Ha Noi 1a 7,55 triéu ngudi véi toe do ting dan sé 2% mot nim va dan sd
Thanh phé H6 Chi Minh 1a 8,15 triéu ngudi voi toc do ting dan sb 1,5% mot nam. Hoi it nhét
sau bao nhiéu nam nira thi s6 dan Ha Noi vuot s dan Thanh phé H6 Chi Minh.

Loi giai
86 dan cua Ha Noi sau n nam 1a X, =7,55(1+0,02)" =7,55.(1,02)".
86 dan cua thanh phd HO Chi Minh sau 7 nam 1a X, =8,15(1+0,015)" =8,15.(1,015)".

M

X, >X,=7,55.(1,02)" >8,15.(1.015)" = L 02 >8’15:>n>10g]02 8151 15,56,
1,015) = 7,55 s \ 7,55

Viy sau it nhat 16 nam.
Mot cong ty bat dong san co 150 cin ho cho thué, biét rang néu cho thué mdi cin ho voi gia 2
triéu ddong mot thang thi moi can hd déu c6 nguoi thué va ctr mdi 1an ting gia cho thué mdi cin
ho thém 100.00 déng mdi thang thi c6 thém 5 cin ho bi bo tréng. Hoéi mudn c6 thu nhap cao nhét,
cong ty d6 phai cho thué mdi cin hd bao nhiéu déng mot thang?

Loi giai
S tién thué can ho: y= (150 — 5x)(2.000.000 + IO0.000x) (xeN).
y'=-1.000.000x +5.000.000 =0 < x=35.
Vay y,.. =2.500.000 < x=5.
Trong nong nghiép béo hoa dau duoc dung lam phan bon, né rit tét cho cay trong. Méi day cac
nha khoa hoc Viét Nam da phat hién ra béo hoa dau co thé dung dé chiét xuét ra chat co tac dung
kich thich hé mién dich va hd trg diéu trj bénh ung thu. Béo hoa dau dugc tha nudi trén mat nudc.
Mot nguoi da tha mot luong beéo hoa dau chiém 4% dién tich mat ho. Biét réng cu sau dung mot
tudn béo phat trién thanh 3 14n s luong da cd va téc do phat trién ciia béo ¢ moi thoi diém nhur
nhau. Sau bao nhiéu ngay béo sé& vira phu kin mat ho?

Loi giai
Theo dé bai sb luong béo ban dau 0,04 dién tich mat ho.
Sau 7 ngay s6 luong béo 1a 0,04x3" dién tich mit hd.

Sau 14 ngay sb lugng béo 1a 0,04 x3? dién tich mit ho.

Sau 7xn ngay sb lugng béo 13 0,04 x3" dién tich mit ho.
Pé béo phit kin mat ho thi 0,04x3" =1 3" =25 < n =log, 25.
Viay sau 7xlog, 25 ngay thi béo vira phu kin mit ho.

Cuong d mot tréin dong dat M (richter) duoc cho béi cong thire M =log A—log A4,, véi A4 1a

bién d rung chin t6i da va 4, 1a mot bién do chuan (hang s6). Pau thé ky 20, mot tran dong dat
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Cau 61:

Cau 62:

Cau 63:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

& San Francisco c6 cudong do 8.3 do richter. Trong ciing nim do, tran dong dat khac & Nam My
c6 bién d6 manh hon gép 4 1an. Cuong d6 cua tran dong dat & Nam My 1a bao nhiéu?
Loi giai

M, = log% =8,3= 4, =10".4,.

[

A 44 4.10%° 4
M, =log=—2=1o L=1o 0
2 gA g y g

[ o [

=log(4.10%*)=8,3+log4 ~8,9.

SO lwgng cua mot so loai vi khuén sau ¢ (gi®) dugce xap xi bdi dang thac Q= Q .

, trong do
Q, 1a s6 lugng vi khuan ban dau. Néu s6 lugng vi khuan ban dau 1a 5000 con thi sau bao lau c6
100 000 con?

Loi giai
0 =0,e"""" =100000 = 5000 = =15,36.

Mot ngudi quan sat mot dam béo phat trién trén miat ho thi thay c sau mot gior thi dién tich cua
dam béo 16n gép 10 1an dién tich dam beo trudc do, voi tée do tang khong dbi thi sau 9 gid dam
béo 4y phu kin mat hd. Hoi sau bao nhiéu gio thi ddm beéo ay phu kin mot phan ba mit ho?

Loi gidi
Goi a dién tich ban dau ctia dam beo.

Sau mot gio di¢n tich ddm beo la a, =10a ; Sau n gio dién tich ddm beéo 1a a, =a.10".

Sau 9 gio dign tich ddm béo 1a a, = a. 10° =S ; (S) 1a dién tich cia mit ho.
Ta c6 dam béo ay phu kin mot phan ba mat hd

9 ? ’
S _ a.10 =a.10" 10" :%@nzlog%=9—log3

3

Cho mét chat Uranium phong xa c6 ti 1& phong xa hing ngay 1a —0,4% tic 1a khdi luong ctia né
giam 0,4% moi ngay. Khéi luong ciia chit d6 sau n ngay duoc tinh theo cong thirc M = M o
trong d6 M, la khdi luong ngay dau, i 1a ti 1é phong xa hang ngay. Hoi sau 50 ngay phong xa,
30 gam chat d6 s& con lai bao nhiéu?

Loi giai
Ap dung cong thitc M =M .e" tadugc M =30.e""" ~24,5619(g).
Cich khac: Khdi lugng Uranium giam timg ngay 0,4% nén:

Sau ngay tht nhat lwong Uranium con: 30 — 30.% = 30[1 —ij (g).

2
Sau ngay thi hai lugng Uranium con: 30{ 1-—— | -30[ 1-— | % _30[1-—2_| ().
1000 1000 ) 1000

50
Sau ngay thr 50 lugng Uranium con: 30(1 —ﬁj ~ 24,5520 (g).

(Cong thirc dau tinh khdi lugng giam lién tuc, cach 2 tinh theo kiéu 1ai kép (tirc c6 “ki han”).
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