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Cé&c bai toan thuc té vé ham dic trung

A. Ngi dung kién thac.

Thong thuong cé4c bai toan thuc té lién quan dén ham dic trung quy vé bai todn yéu cau ban
doc di tim gia tri 16n nhat (nho nhat) caa ham s6 nay trén mot mién, hay ciing c6 thé don gian chi la
tinh gia tri caa ham sé tai mot diém.

Vé céch tim gi4 tri I6n nhét (nho nhat) caa ham s trén mot mién bang cach khao sat su bién
thién caa ham sé tac gia xin dwoc khong nhic lai! Tac gia cung cip thém cho ban doc mot sé cong
thirc sau :

e Cho ham sé y=ax’+bx+c, néu a>0 thi ham sb di cho dat gia tri nho nhit tren R khi

b
X=—-—,

2a

Chirng minh
Xétham sé f(x) =ax® +bx+c voi a>0.
Tacd: f'(x)=2ax+b; f'(x):0<:>2ax+b=0<:>x:—2£.
a

Bang bién thién :

X —00 —i 00
2a
f'(x) - 0 +
—+00 —+00
fx) \ —b* +4ac /
4a
Tir bang bién thién ta suy ra ham s f(x) =ax? +bx+c véi a>0 s& dat gia tri nho nhét trén
R Khi x=-
2a
e Cho ham sb y=ax?+bx+c, néu a<0 thi ham sé di cho dat gi4 tri 16n nhit trén R khi
x=—2
2a

Chtrng minh : Xin dé lai cho ban doc !
(a+b)?

e Vi a,b lacéc sb thyc duong thi ta co: ab < . Bing thire xay ra khi a=b.

Chirng minh

O a+b
Theo bat dang thuc AM-GM ta co : Jab < %
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‘ L a+b (a+b)?
Binh phuong hai vé taco : ab < - Sab< e
Ping thirc xay rakhi: a=b.
3
e Vi a,b, ¢ lacéc sé thuc duong thi ta c6: abc < w. Ding thic xay ra khi a=b=c.
Chwrng minh

L ) a+b+c
Theo bt diing thirc AM-GM ta ¢6 : 3fabc < +3+ .

a+b+c (a+b+c)®

27

3
Lap phuong hai vé ta c6 : abc < ( j & abe<

Ping thic xay rakhi: a=b=c.
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B. Vi du minh hea.

Vidu 1. Nguoi ta tiém mot loai thudc vao mach mau & canh tay phai cia mot bénh nhan. Sau thoi gian

s . , . , 28t .
t gio, nong do thuoc & mach mau cia bénh nhan d6 duoc cho bai cong thac C(t) = 214 VG 0<t<24
+
. Hoi sau bao 1au ké tir khi tiém thi ndng do thudc & mach mau caa bénh nhan 12 16n nhat?
A. 12 gio. B. 8gio. C. 6 gio. D. 2gio.
Lo giai
] 0,28(4-t*)
Taco: C'(t)y=—————=
(t2 +4)
0,28(4-t° )
Suyra: C'(t):0<:>(—2):0<:>0,28(4—t2 =0)<:>t={ .
(t2 +4) 2

Nhan xét : Ta dang can tim gia tri 16n nhat cua C(t) trén khoang (0;24), ma
C'(t)=0<t=12 néntasuyra C(t) 16n nhit trén (0;24) khi t =2. Tuc la sau 2 gio ké tir khi tiém
nong do thudc & mach mau 1a 16n nhat.

bép an D.

26t +10
+95
(nghin ngudi). Pao ham cua ham sé f(t) biéu thi tc d6 tang truong dan sé cua thi trin (tinh bang

Vi du 2. Dan s6 ciia mot thi tran sau t nam keé tir nam 1970 dwoc wdc tinh bai cong thic f (t) =

nghin ngudi/nam). Hoi vao nam nao thi toc do tang dan sé 1a 0,048 nghin ngudi/nam?

A. Nim 2014. B. Niam 2016. C. Nim 2015. D. Nam 2017.
Loi giai
Tac: f'(t)=—20 .
(t+5)
Dé téc do tang truong dan sé 1a 0,048 nghin ngudi/nam thi: f'(t) =0,048.
Suyra: %:0,048©(t+5)2 =2500 < t+5=50<t=45.
+

Nhu vy sau 45 ndm ké tir nam 1970 tirc 1a nam 2015 thi toc d6 tang truong dan sé 1a 0,048
nghin ngudi/nam.
Dap an C.

Vi du 3. Mot cong ty chuyén san xuat dia CD véi chi phi mdi dia 1a 40 (nghin dong). Theo nghién ctu
néu mdi dia ban véi gia x (nghin dong) thi s6 luong dia ban duogc s& 1a q(x) =120—X, (x e N"). Hay
xé4c dinh gia ban cia mdi dia sao cho lgi nhuan ma céng ty thu dwoc la cao nhat?

A. 60 nghin ddng.  B. 70 nghin ddng.  C. 80 nghin déng.  D. 90 nghin dong.
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Loi giai
Chi phi ma cong ty nay bo ra dé san xuét dia 1a :
0(X).40 = (120 — X).40 = 4800 — 40 (nghin ddng).
S6 tien ma cdng ty nay thu vé tir viéc ban dia 1a :
x.q(X) = X.(120— x) =120x — x? (nghin dong).
Loi nhuan cta cong ty nay thu dugc tir viéc ban dia la :
f (X) = (120x — x*) — (4800 — 40x) = —x? +160x — 4800 (nghin dong).
Bai toan tro thanh tim gid tri lon nhat caa ham sé f (x) trén (0;120).

Nhan thdy ring day 1a ham sé dang ax’ +bx+C véi a<0 nén no dat gia tri 16n nhét trén R

khi x:—z—ba. Suy ra khi x=_21i=8o thi ham s £ (x) = —x? +160x—4800 dat gia tri 16n nhit
trén R, ma 0<80<120 nén x=80 thi ham s6 f(x)=—x*+160x—4800 dat gia tri 16n nhat trén
(0;120).

bap an C.

Vi du 4. Cong ty A chuyén san xuat mét loai san pham va wéc tinh rang véi g san pham duogc san
Xuat trong mét thang thi tong chi phi s& 1a C(q) =3qg? +729—9789 (don vi tién té). Gia ciia mdi san
pham dugc cong ty ban voi gia R(q) =180-3q. Hay xac dinh sé san pham cong ty A can san xuat
trong mét thang (gia sir cdng ty nay s& ban hét duoc sb san pham ma minh 1am ra) dé thu vé& loi nhuan
cao nhat ?

A. 8 san pham. B. 9 san pham. C. 10 san pham. D. 11 san pham.

Loi giai
Taco: R(Q)>0<180-390>0<0q<60.Suyra: 0<q<60.
S6 tién ma cong ty A thu duoc tir viéc ban san pham 1a :

q.R(q) = 0.(180-3q) =180q —3q°
Loi nhuan ma cong ty nay thu duoc la :
f (q) = (180q —3q?) — (3¢ + 72q —9789) = —6q7 +108q + 9789

Tacantimqdé f(q) dat gia tri 16n nhat trén (0;60).
Ta thdy f(q)=-6q2+108q+9789 la ham sé bac hai c6 hé sé cua X* nhé hon 0 nén khi
108

x=—ﬂ=9 thi ham sé f(q) dat gia tri 16n nhat trén R, ma 0<9<60 nén x=9 thi ham sé
f(X) ciing dat gié tri 16n nhat trén (0;60) .
Dap an B.

Vi du 5. Mot khéach san c6 50 phong, ngudi ta tinh rang néu mdi phong cho thué véi gia 400 nghin
ddng mot ngay thi tat ca cac phong déu hét. Biét rang cr mdi lan ting gia thém 20 nghin dong thi c6
thém 2 phong trong. Hoi ngudi quan Iy phai quyét dinh gia phong 13 bao nhiéu dé thu nhap cua khach
san trong ngay 1a I6n nhat ?

A. 440 nghin dong. B. 450 nghin dong. C. 430 nghin dong. D. 460 nghin dong.
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Loi giai
Goi x (nghin dong) la gia phong khach san (x > 400).
Gia chénh 1éch sau khi ting 1a : x—400 (nghin dong).
x—400 x-400

S6 phong tréng ldc nay 1a : 2. hong).
0 phong trong y 20 10 (phong)
. 4 _
S6 phong cho thué 12 : 50— X990 _ 90?() X (phong).
— — 2 ‘
Sé tidn phong thu duoc 13 : f(x):x.[900 Xj: X2+ 900X 1 shin déng).
10 10
900

Tacantim x> 400 sao cho f(X) dat gi4tri I6n nhat. D& thay X=-o =450 thi f(X) I6n

nhat.
bap an B.

Vi du 6. Nhiét d6 cia mot nguoi bénh dugc cho bai cong thuc T(t)=-0,1t> +1,2t +98,6 Vvai

0<t<11.Trong d6 T lanhiétdd (°F ) theo thoi giant (gid) ké tir IGc bat dau bi bénh. Hoi do chénh
léch nhiét d6 giira nhiét do 16n nhat va nho nhat trong vong 11 gid ké tir ldc méc bénh 1a bao nhiéu

(tinh theo °C ), biét ring °C = — —52 |
1,8
A. 3,6°C. B. 2°C. C. 2,6°C. D. 2,5°C.

Loi giai
Taco: T'(t)=0,2t+12.Suyra: T'(t)=0<-0,2t+1,2=01t=6.
T(0)=98,6°F minT (t) =T (0) =98,6°F =39°C
A o te[0;11]
Tathdy: {T(6)=102,2°F =

maxT(t) =T (6) =102,2°F =37°C
T@11)=99,7°F te[O;ll]( )=T0)

Do chénh léch nhiét do gitta nhiét do 16n nhat va nho nhat trong vong 11 gio ké tir lic mac
bénh 1a : 39—37 =2 (°C).
bép an B.

Vi du 7. Cac khi thai gay hiéu wng nha kinh 1a nguyén nhan chu yéu lam Trai dat nong lén. Theo
OECD (T6 chac Hop tac va Phat trién kinh té thé giéi), khi nhiét do trai dat tang Ién thi tong gia tri
kinh té toan cau giam. Nguoi ta wdc tinh rang, khi nhiét do trai dat ting thém 2°C thi tong gia tri
kinh té toan cau giam 3%; con khi nhiét do trai dat tang thém 5°C thi tong gia tri kinh té toan cau
giam 10%. Biét rang nhiét do trai dat ting thém t°C, tong gié tri kinh té toan cau giam f ()% thi
f(t)=k.a"', trong d6 k va a la cac hang sé duong. Hoi khi nhiét d6 Trai dét tang thém bao nhiéu °C
(1am tron dén chit s6 thap phan tht nhat) thi tong gia tri kinh té toan cau giam dén 20% ?

A. 8,4°C. B. 9,3°C. C. 7,6°C. D. 6,7°C.

Loi giai
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. [f(2=3 ka*=3 ., 10 10
Taco: P Sa =—oa=3—.
f(5)=10 k.a® =10 3 3

Ta cling suy ra dugcC : k = % .
a

Do do: f(t)=k.a' =%.at Voi azi/%.
a

Tacantimtdé f(t)=20, hay: ka' =20.

2
Suyra: t=Ilog, % =log, 20a

~6,7 (°C).

Dép én D.

Vi du 8. Mot cong ty chuyén san xuit kim cwong, theo nghién cttu néu mdi vién kim cuong gia X
(nghin USD) thi lgi nhuan thu dugc tir viéc ban vién kim cuong d6 1a q(X) = % x?(6—X) (nghin USD).

Hoi khi ban mot vién kim cuong cong ty nay c6 thé thu dugc nhiéu nhat bao nhiéu tién 1ai, biét rang
gia ban ctia mdi vién kim cuong do cong ty nay san xuat khong vuot qua 6000 USD.

A. 500 USD. B. 1000 USD. C. 1500 USD. D. 2000 USD.

Lot giai
5 . . . 1 A

Ta can tim gié tri 16n nhat caa ham sé q(x) =EX2(6—X) trén (0;6].

Theo bat dang thirc AM-GM ta c6 :

3

X X
—+—+(6-x

1 [2 2t )}

1. _lxx e =
q(x):Ex(6—x)_4{2.2.(6 x)}s4. 57

3

16
<—— <2.
< q(x) 2 27<:>q(x)

Pang thuc xay ra khi : 2:6—x<:>x:4.

Nhu vay khi ban mot vién kim cuong cong ty nay cé thé thu duoc nhiéu nhat 2000 USD tién
Ef

Pap an D.

Vi du 9. Khi nudi c& trong ho, mét nha sinh vat hoc thay néu trén méi don vi dién tich caa mit ho cé
n con ca thi trung binh sau mdi vu mot con ca nang P(n) = 480—20n (gam). Hoi phai tha bao nhiéu
ca trén mdi don vi dién tich cua mat hd dé sau mot vu thu hoach dwgc nhiéu cé nhit, biét ring mdi
don vi dién tich cia mat hd khong duoc tha nhiéu hon 23 con ca ?

A. Tha 8 con. B. Tha 12 con. C. Tha 20 con. D. Tha 23 con.

Loi giai
Khdi luong ca thu dugc sau mot vu 13 : f (x) =n.P(n) =n.(480—20n) (gam).
Ta can tim gié trj 1on nhat ciia ham sé f (x) = n(480—20n) trén (0;23].
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Céach 1:
Theo bat dang thirc AM-GM  ta c6 :
20 480-20
f (n) = n(480 — 20n) = —.[20n.(480 — 20n)] < = [20n+( ]
20 20 4
2
< f(n )<% 480 < f(n) <2880 (gam).

Déng thac xay ra khi: 20n=480-20n<n=12.
Nhu vay phai tha 12 con ca trén mdi don vi dién tich cua mat ho dé sau mot vu thu hoach dugc
nhiéu ca nhat.

Pap an B.

Céach 2 :

Taco: f(n)=n(480—20n)=-20n*+480n.

Ham s6 f(n) 1a ham sé bac hai c6 h¢ s6 ciia n? bé hon 0 nén khi x =— > ?820) hay x=12

thi ham s6 f (n) dat gi4 tri Ion nhat trén R, ma 0<12<23 nén khi x=12 thi f(n) ciing dat gia tri
l6n nhat trén (0;23].
bap an B.

Vi du 10. Cuong d&§ mot tran dong dat dugc cho bai cong thac M =log A—log A, , véi A 14 bién do
rung chan téi da va A la hang sé. Pau thé ky 20, mot tran dong dat ¢ San Francisco c6 cudng do do
dugc 1 8 d Richter. Trong cling nam do, tran dong dat khac & Nhat Ban c6 cudng do do duogc 6 do

Richter. Hoi tran dong dit & San Francisco c6 bién d gap bao nhiéu lan bién do tran dong dat & Nhat
Ban ?

A. 1000 lan. B. 10 lan. C. 2lan. D. 100 lan.

Loi giai
Goi A 1a bién d6 tran dong dat ¢ San Francisco va B 1a bién do tran dong dat & Nhat Ban.
log A—-log A, =8 < Iog£:8
Taco: 8
logB—-log A, =6 < IogE:6

Suyra: Iog——log——8 6<:>Iog£ﬁ Ej 2<:>Iogé:2<:>é:102:100.
Ay A A A B B
Dap an D.

Vi du 11. Nguoi ta quy udc log x la giad tri cua log,, X . Trong linh vuc k¥ thuat, log x duoc sir dung
khé nhiéu, ddi véi toan hoc, ngudi ta sir dung log x dé tim xem mot s6 nguyén dwong nao d6 cé bao
nhigu chit s6. Vi du s A ¢6 n chit s6 thi n=[log A]+1 véi [log A] 1a s nguyén I6n nhat khong vuot

qua A. Hoi 2017 ¢6 bao nhiéu chir s6 ?

A. 9999 chit sb. B. 6666 chit sb. C. 6665 chir so. D. 6699 chir so.
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Loi giai

Gia sir 6 2017% ¢6 n chix s, khi d6 ta co :

n=[log2017**"" |+1=2017[log 2017]+1=6666 (chit s5).

C. Bai tdp dé nghi

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Mot ciia hang ban san pham véi gia 10 USD. Véi gia ban nay, cia hang ban dugc khoang 25
phan pham. Cira hang du dinh giam gia ban, udc tinh ctr giam 2 USD thi s6 san pham ting
lén 25 san pham. Xac dinh gia ban dé cua hang thu duoc loi nhuan nhiéu nhat, biét rang gia
mua vé cua mot san pham 12 5 USD.
A. @ USD. B. @ USD. C. g USD. D. g USD.

8 8 8 8
Mot cong ty du lich du dinh té chirc mot tua xuyén Viét. Coobg ty du dinh néu gia tua 1a 2
triéu ddng thi s& c6 khoang 150 nguoi tham gia. D¢ kich thich moi nguoi tham gia, cong ty
quyét dinh giam gi& va ca mdi lan giam gia tua 100 nghin dong thi s& c6 thém 20 nguoi tham
gia. Hoi cong ty phai ban gia tua 1a bao nhiéu dé doanh thu tir tua xuyén Viét 12 16n nhat ?
A. 1875000 dong. B. 1375000 dong.
C. 1675000 dong. D. 1475000 dong.
Chi phi vé nhién liéu cuia mot con tau duoc chia lam hai phan. Trong d6 phan thir nhat khdng
phu thugc vao van téc va bang 480 nghin dong/gid. Phan thi hai ti 1é thuan véi van téc, khi
v =10 km/h thi phan thir hai bang 30 nghin d6ng/gio. Hay xac dinh van tc cua tau dé tong
chi phi nguyén liéu trén 1 km duong 1a nho nhét ?
A. 25 km/h. B. 15 km/h. C. 20 km/h. D. 30 km/h.

4
v6i 0<t<90. Toc d6 bom nudc tai thoi diém t duoc tinh boi f (t) =V '(t) . Tim khang dinh
dung trong cac khang dinh sau
A. Tdc d bom giam tir phut 60 dén phat 90.

B. Tdc d6 bom tang tir I0c bat dau bom dén phut 75.

C. Tbc @6 bom ludn giam.

D. Téc do bom ludn ting.

Biét ring méi quan hé gitra nhu cau thi truong va san lugn gao cua mot doanh nghiép duoc

4
Thé tich nuéc ciia mot bé boi sau t phit bom dugc tinh theo ¢ng thic V (t) = ﬁ(BOﬁ - t—]

cho theo ham Q =656 —% P, trong d6 Q 1a lugng gao ma thi truong can va P 1a gia béan cua
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mot tin gao. Lai biét chi phi cho viéc san xuat duoc cho theo ham
C(Q) =Q°-77Q%+1000Q +100, trong d6 C la chi phi doanh nghiép bo ra, Q (tan) la lwong
a0 san xuat trong ciing mot don vi thoi gian. Dé c6 loi nhuan cao nhét thi doanh nghiép nay
can san xuit luong gao gan vai gia tri nao nhat sau day ?

A. 51 tan, B. 52 tan. C. 2tan. D. 3tan.

Mot doanh nghiép san xuit va ban mot loai san pham voi gia 45 nghin dong cho mdi san
pham, véi gia ban nay khach hang s& mua 60 san pham mdi thang. Doanh nghiép du dinh
tang gia ban va ho wdc tinh rang néu ting gia ban 1én 2 nghin dong thi mdi thang sé& ban duoc
it hon 6 san pham. Biét rang chi phi san xuat mdi san pham 1a 27 nghin déng. Hoi doanh
nghiép phai ban véi gia bao nhiéu dé loi nhuan thu duoc 1a 16n nhét

A. 46 nghin dong. B. 47 nghin dong.
C. 48 nghin dong. D. 49 nghin dong.
Trong giai doan tir nim 1980 dén nam 1984, ti I¢ phan trim nhiing ho gia dinh & My ¢6 it
. \ R Y 75
nhat mot dau may video (VCR) da dugc mo hinh hda boi ham sé sau @ V (t) = i 72,805
+74.e

trong do t 1a thoi gian duoc tinh bang nam (0 <t <14). Hoi thoi diém ma sé VCR ting nhanh
nhat gan véi ndm nao nhét trong cac nim sau :

A. Nam 1994. B. Nam 1990. C. Nam 1989. D. Nam 1987.

Nguoi ta tiém maot loai thudc vao mach mau & canh tay caa mot bénh nhan. Sau t gio, nong
d6 thubc & mach méau ciia bgnh nhan d6 duoc cho boi cong thuc C(t) =100(e ** —e ') voi

0<t<24. Hoi sau bao nhiéu gio thi ndng do thubc & mach méau caa bénh nhan 1a 16n nhat
(1am tron dén 1 gio).
A. 12 gio. B. 8gio. C. 6gio. D. 2gio.

Su san sinh virut Zika ngay tht t c6 sé lugng 12 N(t), bidt N'(t) = 1108(;
+

va luc dau dam

virut ¢d sé lugng 250000 con. Tinh s6 lugng virut sau 10 ngay (lam tron dén hang don vi).
A. 264334 con. B. 257167 con.

C. 258959 con. D. 253584 con.

Céc loai cay xanh trong qué trinh quang hoc sé nhan dugc mot lugng nho cacbon 14 (mét
ddng vi cua cacbon). Khi mot bo phan caa cay d6 bi chét thi hién twong quang hop sé ngung
va no sé khéng nhan thén cacbon 14 nira. Lugng cacbon 14 cta b phan do s€ phan hiy mot
cach cham chap, chuyén hoa thanh nito 14. Goi P(t) 1a sé phan trin cacbon con lai trong

maot bo phan ctia mot cay sinh truéng tir t nam trude day thi P(t) duoc cho béi cong thirc :

t
P(t) =100.(0,5)57 (%) . Phan tich mot miu gd tir mot cong trinh kién tric ¢d, nguoi ta thiy
lugng cachon 14 con lai trong mau go nay la 65,21%. Hay xac dinh nién dai cua cong trinh
Kién trac d6 (1am tron dén 1 nim).
A. 3574 nam. B. 3754 nam. C. 3475 nam. D. 3547 nam.
Mot cong ty bat dong san co 50 can ho cho thué. Biét rang néu cho thué mdi can ho vai gia
2000000 dong thi moi cin ho déu cé ngudi thué, nhung ctr ting gia cho thué mdi cin ho
100000 dong mdi thang thi s& c6 2 can ho bi bo tréng. Hoi muébn c6 thu nhap cao nhat thi
cong ty nay phai cho thué mdi cin ho vai gia bao nhiéu tién mdi thang.
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A. 2225000 dong. B. 2100000 dong.

C. 2200000 dong. D. 2250000 ddng.

Mot giao vién luyén thi Pai hoc dang dau dau veé viée thi ctr thay ddi lién tuc, cong vadi vige
lwong thap khong dam bao cudc sdng nén dang phan van c6 nén tam thoi gac lai niém dam
mé chuyén hén sang kinh doanh tra sita Tran Chau hay khong. Sau khi nhd ngudi nghién ctru
thi trudng thi thu dugc két qua nhu sau: néu ban voi gia 40000 ddng mot cde thi mdi thang
trung binh ban duoc 2000 cbc, con tir mirc gia 40000 ddng ma ctr ting 1000 ddng thi s&
ban it di 100 cc. Biét chi phi nguyén vt liéu dé pha mot cdc tra sira khong thay d6i 1a 28000
ddng. Hoi phai ban mdi cdce tra sita v6i gia bao nhiéu dé thu duogc loi nhuan tdi da?

A. 40000 dong. B. 42000 ddng.

C. 44000 ddng. D. 49000 dong.

Su phan ra cta cac chat phong xa duoc biéu dién bai cng thac m(t) =m, (%)T , trong d6

m, 1a khéi lugng ban dau cua cac chat phong xa (tai thoi diém t=0); T la chu ky ban ra (tic
la khoang thoi gian dé mot khéi lugng chat phdng xa bi bién thanh chat khac). Chu ky ban ra
cua ““C 13 khoang 5730 nam. Ngudi ta tim dugc trong mau dd cd mot lugng cachon va xac
dinh né mét khoang 25 % luong “‘C ban dau cia n. Hoi mau dd cb do khoang bao nhiéu
nam tuoi ?

A. 2378 nam. B. 2300 nam. C. 2387 nam. D. 2400 nam.

Mot séng &m truyén trong khdng khi véi mic cudong d6 4m duoc tinh theo cong thuc

L(dB) =10. IOQ(II—J, trong do |, =1012.% 1a cudong d6 &m chuan. Muac cuong do am tai
0

diém M va tai diém N lan luot 12 40 dB va 80 dB. Cuong do am tai N Ion hon cuong do am

tai M bao nhiéu lan ?

A. 10000 lan. B. 1000 lan. C. 40 lan. D. 2 lan.

S6 lwong mét loai vi khuan trong mot phong thi nghiém dugc tinh theo cong thic

s(t) =s(0).2', trong d6 S(0) 1a s6 lwong vi khuan lac ban dau, S(t) 12 sé lugng vi khuan sau

t phut. Biét sau 3 phut thi s6 lwong vi khuan 12 625 nghin con. Hoi sau bao 1au ké tir ldc bat

dau, sé lwong vi khuan 1a 10 triéu con ?

A. 48 phut. B. 19 phat. C. 7 phdt. D. 12 phat.

Mot chuyén xe buyt ¢6 sirc chira téi da 14 50 hanh khach. Néu mét chuyén xe buyt chd x hanh

2
khéch thi gié tién cho mdi hanh khach Ia 20(3—4%) nghin dong. Khing dinh dting 14 :

A. Mot chuyén xe buyt thu dugc sb tién nhiéu nhat 1a 3200000 ddng.

B. Mot chuyén xe buyt thu duoc s tién nhiéu nhat khi chd 45 hanh khéch.
C. Mot chuyén xe buyt thu duoc sé tién nhiéu nhat 1a 2700000 dong.

D. Mot chuyén xe buyt thu dugc nhiéu nhat khi ché 50 hanh khach.
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Bai 17.

Bai 18.

Bai 19.

Bai 20.

Bai 21.

Bai 22.

Bai 23.

Bién soan : Nguyén Bd Hoang_DT : 0936.407.353

Do giam huyét &p cia mot bénh nhan duoc xac dinh bai cong thire G(x) =0,024x%(30—x)
trong d6 x (mg) 1a lidu luong thudc tiém cho bénh nhan cao huyét ap. Tim lwong thude dé
tiém cho bénh nhan cao huyét ap dé huyét 4p giam nhiéu nhat.

A. 20 mg. B. 0,5mag. C. 2,8 mg. D. 15 mg.

Cho biét chu ki ban ra ciia chat phong xa radi Ra??® 1 1602 nam (tirc 1a mot lwong Ra??® sau
1602 nim phan huy thi chi con lai mot nira). Sy phan hiy duoc tinh theo cong thirc S = Ae™
trong 46 A la lwong chit phong xa ban dau, r (r <0) 1a ti 1& phan huy hang ndm, t 1a thoi
gian phan hiy, S 13 lugng con lai sau thdi gian phan hiy. Hoi 5 gam Ra?%® sau 4000 nim
phan hity s& con lai bao nhiéu gam (1am tron dén 3 chit sé phan thap phan)?

A. 0,923 gam. B. 0,886 gam.

C. 1,023 gam. D. 0,795 gam.

Su ting trudng cua loai vi khuén tuan theo cong thuc S =Ae" | trong d6 A 13 sb luong vi
khudn ban déu, r 1a ti 1& ting truong (r >0), t 13 thoi gian ting trudng. Biét s6 vi khuan ban
dau 1a 100 con va sau 5 gid ¢6 300 con. Thoi gian dé vi khuan ting gap doi s ban dau gan
dung nhét véi két qua nao trong cac két qua sau

A. 3 gio9phat.  B. 4 gio 10 phat. C. 3 gio 40 phut. D. 2 gio 5 phat.

Nguoi ta tha mot 14 béo vao mot hd nude. Gia st sau 9 gid, béo s& sinh so6i kin ca mat hd.
Biét rang sau mdi gio, luong 14 béo ting gip 10 1an luong 14 béo trude d6 va tde do ting
khong d6i. Hoi sau may gid thi s6 14 béo phu kin % céi hd?

9
g. C. 9-log3. D. L.
3 log3

Vi khuan HP (Helicobacter pylori) gdy dau da day tai ngay thir t 1a véi sé lugng 1a F(t) , biét

A. 3. B.

néu phat hién som khi ) luong khong vuot qua 4000 con thi bénh nhan sé dugc cuu chira.

1000

Biét F'(t) = . va ban dau bénh nhéan c6 2000 con vi khuan. Sau 15 ngay bénh nhan phat

hién ra bi bénh. Hoi khi d6 ¢6 bao nhiéu con vi khuan trong da day (liy xap xi hang thap
phan thtr hai) va bénh nhan c6 ctru chira dugc khong?

A. 5433,99 va khong cuu duogc. B. 1499,45 va ctru duogc.

C. 283,01 va ctru duogc. D. 3716,99 va cuu duoc.

Cuong do mot tran dong dat M (richter) duoc cho bai cong thire M = logA —logA,, voi A
1a bién do rung chan va A 1a mot bién do chuan (hang s6). Pau thé ky 20, mot tran dong dat
& San Francisco co cuong do 8,3 do Richter. Trong cling nam do, tran dong dat khac & Nam
M5 ¢6 bién d6 manh hon gép 4 lan. Cuong do cua tran dong dat & Nam My 14 bao nhiéu (1am
tron dén chir s6 thap phan thir nhat).

A. 33,2. B. 11. C. 8,9. D. 2,1,

Ngudi ta tha mot it 14 béo vao hd nude. Biét ring sau 1 ngay, béo s& sinh s6i kin ca mit ho
va sau mdi gio, lugng 14 béo ting gap doi so vai trude d6 va tée do ting khong doi. Hoi sau

mAy gid thi 14 béo phu kin % ho?
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Bai 24.

Bai 25.

Bai 26.

Bai 27.

Bai 28.

Bai 29.

Bai 30.

Bién soan : Nguyén Bd Hoang_DT : 0936.407.353

2 2% 24

A. log,(2*-3). B. 24-log,3. C. —. D. .
3 log, 3

Céc nha khoa hoc thyc hién nghién ctru trén mot nhém hoc sinh béng cach cho ho xem mdt
danh séach céc loai dong vat va sau do6 kiém tra xem ho nh& duge bao nhiéu % mdi thang. Sau
t thang, kha nang nhd trung binh cua nhém hoc sinh tinh theo cong thic
M (t) =75-20In(t +1) %. Hoi khoang thdi gian ngén nhat bao 1au thi s6 hoc sinh trén nhé
duogc danh sach d6 duédi 10 % ?
A. Khoang 23 thang. B. Khoang 24 thang.
C. Khoang 25 thang. D. Khoang 26 thang.
Theo s6 lidu tir Facebook, sé lugng cac tai khoan hoat dong ting mot cach dang ké tinh tur
thoi diém thang 2 nam 2004. Biét s6 luot tai khoan hoat dong ting theo ham sb mil xap xi
nhu sau : U (X) = A(1+0,04)* véi A 1a sé tai khoan hoat dong dau thang 2 nim 2004. Hoi
dén sau bao lau thi sb tai khoan hoat dong xap xi 1a 194790 ngudi, biét sau hai thang thi sé
tai khoan hoat dong la 108160 nguoi.
A. 1 ndm 5 thang. B. 1 nam 2 thang.
C. 1 nam. D. 11 thang.
Ap suit khong khi P (do bang milimet thity ngan, ki hiéu 1a mmHg) suy giam mii so voi do
cao X (do bang mét), tirc 14 P gidm theo cong thuc P=P,e", véi P, =760 mmHg la ap

sudt & mic nudc bién (x=0), i 1a hé sé suy giam. Biét rang ¢ d6 cao 1000 m 4p suét cua

672,71°
02

A. 2000 m. B. 3000 m. C. 4000 m. D. 5000 m.

Ky hiéu h(t) (cm) 1a mic nudc & bon chira sau khi bom nudc duge t gidy. Biét ring

khong khi 1a 672,71 mmHg. Hoi 4p suat khong khi 1a mmHg & do cao bao nhiéu ?

1 L s .
h'(t) = 5\3/t +8 va lac dau bon khéng ¢6 nude. Tim mic nude L (cm) & bon sau khi bom

nuoc dugc 19 gidy.

A. L=14. B. L=1525. C. L=16,25. D. L=18,5.

Sy tang trudng cia mot loai vi khuan tuan theo cong thic S = Ae™, voi A 1a sd lugng vi
khudn ban dau, r 1a ti 16 tang truong (r >0), t 1a thoi gian ting truong. Biét rang sd luong
vi khuan ban dau 1a 100 con va sau 5 gid ¢6 300 con. Hoi sau bao lau s6 lwong vi khuan 1a
8100 con ?

A. 4 gio. B. 24 gio. C. 10 gio. D. 20 gio.

R . s . s , 2000
Mot dam vi khuan tai ngay thir x c6 s6 lugng 1a N (X). Biét rang N'(x) = .
+X

va luc dau

s6 luong vi khuan 13 5000 con. Vay ngay thir 12 s6 luong vi khuan 1a bao nhiéu (Iam tron
dén hang don vi) ?
A. 10130. B. 5130. C. 5154. D. 10129.

Goi N(t) (ml/phat) 1 toc do ro ri diu tir mot duong dng dudi day bién. Biét N'(t) =t(t—1)°

. Khi d6 luong dau ro ri ra trong mot tiéng dau tién 1a :
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Bai 31.

Bai 32.

Bién soan : Nguyén Bd Hoang_DT : 0936.407.353

A. 3097800 ml. B. imI.
12
C. 30789800 ml. D. 12ml.

Khoang 200 nam trudc, hai nha khoa hoc Phép 1a C16-zi-ut va Cla-pay-rong da thay rang ap
suit p cta hoi nuéc (do bang milimet thiy ngan, ki hiéu 1a mmHg) gy ra khi n6 chiém

khoang tréng phia trén ctia mit nudc chira trong mot binh kin duoc tinh theo cong thirc
k

p=a.10%2", véi t 1a nhiét 46 °C cua nude, a va k 1a hang sb. Cho biét k ~ —2258,624

va khi nhiét do ctia nuée 1a 100 °C thi ap suat ctia hoi nuée 1a 760 mmHg. Tim [a], véi [a]

co gia tri nguyén khong vuot qua a.

A. [a]=863118842. B. [a]=863188842.

C. [a]=863118841. D. [a]=863188841.

Nong do mudi trong nudc bien C (mol/l1) 1a mot ham phu thude vao do sau s (km) co phuong
trinh: C(s)= jm +0,1(mol/l). Tim dd sau s, dé ndng dd mudi noi d6 1a 16n nhat.

A s, = ‘1245 (km). B. s, = ‘1;*/5 (km).

C. s,=1182 (km). D. Khong ton tai s, .
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D. Huwong ddn, ddp dn.

Hudéng dan.

Bail. Goix lagiabénthucté (5<x<10).
Ta c6 giam gia 2 USD thi s& ban duoc thém 40 san pham nén khi giam 10—x USD thi s&
tang thém 20(10—X) san pham.
S6 san pham ma cira hang ban dugc khi giam gia la : 25+20(10— x) =—20x+225.
Loi nhuan thu duoc la : f (X) = (20X +225)(x —5) = —20x* + 325x —1125 (USD).
Tacan timx dé f(x) dat gia tri I6n nhat, ma f(X) 1a ham sé bac hai c6 hé sé cua X* am
325 65
2(20) 8
Bai2. Goi x (triéu dong) la gid tua (0<x<2).
Gia da giam so voi ban dau 2—x (triéu dong).

nén f(x) dat gi4 tri 16n nhat khi: x=—

Sb nguoi tham gia tang thém 1a : % .20 =400-200x (nguoi).

Téng s6 nguoi tham gia 1a : 150+ (400—200x) =550—200x (ngudi).

Téng doanh thu la: f(x)=X.(550—200x) (triéu dong).
Tacantimx dé f(x) dat gia tri 16n nhit trén (0;2).
Theo bat dang thirc AM-GM ta ¢ :

200X + (550 — 200x) |
£ (X) = = [200x.(550 ~ 200%)] < [200x+( )] _ 3025
200 200 4 3

Ping thirc xay ra khi ; 200X =550— 200X <> X = %1 =1,375.

Nhu vay dé c6 lgi nhuan cao nhat cong ty nay phai ban tua véi gia 1375000 dong.
Bai 3. Goi x (km/h) la van téc cua tau

R 1
Thaoi gian tau chay quang duong 1 km la : ” (9io).

Chi phi nhién liéu cho phan thir nhét 12 : 1 4g0- 480 (nghin dong).
X X

16 |Page Facebook : Héi todn Bdc Nam



Bai 4.

Bai 5.

Bai 6.

Bai 7.

Bién soan : Nguyén Bd Hoang_DT : 0936.407.353

Tai v=10 (km/h) chi phi cho quang dwdng 1 km & phan thu hai la : %.30 =3 (nghin ddng).

Xét tai van toc x (km/h) : goi y (nghin dong) 1a chi phi cho quang dudng 1 km tai van téc x

o ly=ke 3
taco: < y=0,003x".
3=k10°

. e A . 480
Tong chi phi nhién liéu cho 1 km duong la: f(x) _7+0 003x® (nghin déng).
Tacantim x déhamsé f(x) dat gia tri nho nhatvéi x> 0.
Theo bat dang thirc AM-GM ta ¢ :

f()_160 160 160 +0,003x >4\/

X X

160 160 160
X

~—.0,003x° =48

Dang thic xay ra khi : 160 _ 0,003x* = x =20 (km/h).
X

Taco: f(t)=V'({t)= 0(90t -t*)= P =15 (180t 3t?).

1 = 60
Suyra: f'(t)=0= —(180t-3t*)=0 = .
Y ® 00! ) L =0
Lap bang bién thién ta suy ra tc d6 bom giam tir phat thir 60, nén khang dinh toc d6 bom
giam tir phat 60 dén phit 90 12 khang dinh dtng.
Taco: Q =656—%P: P=1312-2Q.

Doanh thu cua doanh nghiép la : R=P.Q =(1312-2Q).2Q .

Loi nhuan cua doanh nghiép la: L=R—-C =-Q*+75Q* +312Q-100.

Khao sat ham sé trén ta thay loi nhuan 16n nhat khi Q =52.

Goi x (x> 45) la gia ban méi ciia mot san pham, suy ra s tién da ting 1a : x—45.

Ta c6 tang 2 nghin dong thi s& ban it di 6 san pham nén néu ting X—45 nghin déng thi sé

6(x —45)

luong san pham ban dugc s& giam di : =3x-135.

Tong s san pham ban dugc 12 : 60— (3x—135) =195—3x..
Loi nhuan ma cong ty thu dugc sau khi tang gia la :
f(x) = (x—27)(195-3x) < f(x) =—-3x* +276x 5265
Bai toan tro thanh tim x dé f (x) dat gid tri Ion nhat véi x > 45, ta nhan thay f(x) la ham
s6 bac hai c6 hé s6 cia x* am nén tim ran gay khi x = —% =46 thi f(x) dat giatri lon

nhat.

-0t 1998e %% (74.67°% —1
330e Vo) ( )

Taco:V't)=—————
200V (1+74e0%) (1+74e°%)

Suyra:V't)=0=74e°" -1=0=>1t~7,17.
Nhu vay vao khoang nim 1987 thi sé VCR ting nhanh nhat.
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Bai 8.

Bai 9.

Bai 10.

Bai 11.

Bai 12.

Bai 13.

Bai 14.

Bai 15.

Bién soan : Nguyén Bd Hoang_DT : 0936.407.353

Taco: C'(t)=100(-0,4e** +0,6.6°%).

Xét C'(t) =0 < e =g:>t:5lngz2,027.

Suy ra sau khoang 2 gid thi ndng d6 thudc & mach mau cua bénh nhan 13 16n nhét.
1000 dt — J~ 2000

——dt=2000In(2+t)+C.
1+0,5t 2+t

Vi thoi diém ban dau sb lugng virut 1a 250000 con nén ta c6 : N(0) = 250000 .

20001In 2+ C = 250000 < C = 250000—2000In 2.
S6 luong virut sau 10 ngay la : N(10) = 2000In(2+10) + C ~ 253584 (con).

Taco: N(t) =

o v
Taco: P(t) =65,21<100.(0,5)%™° = 65,21 < (0,5)>* =0,6521
SJE =log, 50,6521 <>t =5750.log, ; 0,6521 ~ 3547 (nam).
Goi x la s6 tién cho thué mbi can ho sau khi ting gié.
X —2000000 o X= 2000000

S6 cin ho bi bo trong la :

100000 50000
S6 ciin ho cho thug [a : 50— X=2000000 _ 4500000-x
50000 50000
_ _ 2
Téng sé tién thu vé hang thang 1 : f (x) = x.(4500000 XJ _ X7+ 4500000
50000 50000
Taco: f(X) lon nhatkhi: x= —% = 2250000 (ddng).

Goi X 14 s6 lan tang 1én 1000 dong & 1 coc ké tir mure gia 40000 (dong).
S6 cdc tra sita ban ra trong 1 thang 1a 2—0,1x (nghin).
Dé gido vién ludn ban dugc tra sira, ta xét didu kién 0< x < 20. Khi d6, sd tién 13i dugc tinh
bang cong thurc
f (x)=(40+x.1)(2-0,1x)—-28(2-0,1x) =—0,1x* +0,8x+24 (0<x<20)
Lap bang bién thién ctia ham s6 (X) v6i 0<x<20 tathdy f(x) dat gia trj 16n nhét tai
x=4,
Nhu vay, mdi cdc tra sita ban véi gia 40000+ 4.1000 =44000 (dong).
1w 3 3
Taco: m, (Ej =2 m, < t=5730 IogE 2 ~ 2378 (nam).

2

Goi |,,, I, 14an luot 1a cudng d6 am tai M va N.

I
40 =1OIogII—M Mo =10
Theo bairataco: ;J oy 0 = 1, =10000I,, .
80=100log - il =10°

I, Iy

Sau 3 phut s6 lwong vi khuan 13 625000 con nén ta c6 :
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625000
8

625000 = 5(0).2° < s(0) = = 78125 (con).

Khi s6 luon vi khuén dat 10 triéu con thi ta c6 :

78125.2' =10" < 2' =128 <>t =7 (phat).
2
Bai 16. Sb tién thu dwoc khi chd x hanh khach 1a: f (x) = x.20(3—4—’;j (nghin dong).
Theo bét déng thirc AM-GM ta c6 :

okl a)
—+|3—— |+| 33—
f(x):400.{2—);.(3—ij.(3—iﬂ3400. 20 40 4071 _ 3200

40 40 27

) X X
Dang thtrc xay ra khi: —=3—— < x=40.
20 40

Nhu vay khi ché 40 hanh khach thi s& thu dugc nhiéu tién nhat va thu duge 3200000 dong.
Bai 17. Ta can tim gi4 tri I6n nhat caa G(X) trén [0; 30] :

Taco: G(x):0,024x2(30—x)=—ix3+Ex2.
125 25
x=0
Suyra: G'(x)=—ix2+§x, G'(X)=0< .
125 25 x=20¢ [O; 30]
Taco: G(20) =96, G(30) =0, G(0) =0 nén G(X) dat gia tri 16n nhat khi x =20 (mg).

.. . . e a 1 T ~-In2
Bai 18. Goi T lachu ki ban ra, suy ra EAzA.e :r:T.

4000

In2 Py
Dodé: S=56 7 ° = 5.(%}1602 ~0,886.

Bai 19. Vi s luong vi khuin ban dau 1a 100 con nén sy ting trudng cua laoij vi khuin nay dugc tinh theo
cong thirc : S =100e" .

Sau 5 gid ¢6 300 con, suy ra 300=100." = r =In_3_

Khi s6 luong vi khuan ting gip d6i ta co :
In3 5In2
100ert =200 ert =2ornt=h2s ?t =h2et= ﬁ =~ 3,15(g1(‘)')
n

Vi khuan tang s6 luong gap ddi sau thoi gian 3 gio 9 phut.
Bai 20. Sau 9 gid c6 10° 14 béo (day ho).

Sau n gio 6 10" 1a béo (% hd).
n 1 9
Suy ra: 10 :510 =n=9-log3.
Bai 21. S6 con HP tai ngay thar t 1a F(t) =500In(2t +1)+2000. Khi d¢6 F(15) ~ 3716,99 < 4000.

Nhu vay bénh nhan nay van c6 thé ctru chita duoc.
Bai 22. Taco M'=log4A—log A, =log4+log A—log A, =log4+8,3~8,9.
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Bai 23. Goi s6 luong 1a béo ban dau 1a M, thi sb lugng 14 béo sau t gio1a: M (t) = M,.2".
S6 lugng 14 béo sau 1 ngay 1a : M (24) = M,.2%.

. 1 .
Khi s0 lugng 14 béo phu kin 3 ho taco:
24

M(t)=%lvl(24) = M,.2! =%MO.22“ @t:logz%=24—logz&

Bai24. Taco: M(t)<10< 75-20In(t+1) <10
65 65

< 20In(t+1]) =65 t+1>e® < t>e® -1~ 24,79
Nhu vay sau 25 thang hoc sinh s€ nhé danh sach dugc dudi 10 %.
Bai 25. Vi sau 2 thang sb tai khoan hoat dong 14 108160 ngudi nén :

A(1+0,04)* =108160 <> A=100000 (tai khoan).
Khi @6 : U (x) =100000.1,04*.
Khi s6 tai khoan hoat dong 1a 194790 ta c6

U (x) =194790 <>100000.1,04* =194790 < 1,04 =1,94790
<> x=log,,,1,94790 ~17

Nhu vay sau 1 nim 5 thang thi s tai khoan hoat dong xap xi 194790 ngudi.

Bai 26. Taco: 672,71=760"" « ¢ = 02471
760
672,71
=1000i =872 - 760
760 1000

7 =

8 3
Bai ra ta ¢6 ngay 6772'071 7606 e gt = [672,71)

760
3
o X 82T (872T1) 4y 7271 X 4y~ 3000 (m)
1000 760 760 760 1000
1
Bai 27. Taco h'(t):%%/t+8:>h(t)=j%%/t+8dt=%j(t+8)ed(t+8)
gt )t
t 3 t 3
hy =L (8P o (1487 o
3 4 4
3
Luc dau bon khong c6 nude nén ta co : h(0)=0
4 4
3 t+8)3
Suyra:%+C:O©C:—4:h(t):u—4.

Khi d6 L=h(19) = % =16,25 (cm).

Bai 28. Ta tim ti 18 ting trudng mdi gio cta loai vi khuan nay :
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300=100.e5’<:>e5':3<:>5r:In3<:>r=m?3.
, 3 In3 ,
Taco: 8100=100.e 5 <e ° :81c>t.?:ln81c>t:20 (g10).
Bai 29. Ta co: N(x):I@dx=2000.ln|l+x|+c.
1+Xx

Do ban dau khéi lugng vi khuan 12 5000 nén : N(x) = 2000.In[1+ x|+ 5000.
Vi x =12 thi s6 lugng vi khuan 1a N(12) = 2000.In [L+2000|+ 5000 ~10130 (con).
Bai30. Taco: N'(t)=t(t*—2t+1)=t>—2t" +t

Suyra: N(t):_[N'(t)dt=I(t3—2t2+t)dt=%t4—§t3+%t2+c.

. . X N . . 1 2 1
Do tai thoi diém ban dau lugng dau ro ri bang 0 nén : N(t) = Zt4 _§t3 +§t2 (ml).

Luong dau ro ri ra trong 1 tiéng dau tién 1a :
1., 2 41
N(60) ==.60" ——=.60" +=.60" =3097800 (ml).
4 3 2
—2258,624

Bai31. Taco: 760=a.10 12 = [a]=863188841.

e (4s? +2s-1
Bai32. Taco: C(s)= ° +0,1=C'(s)=- ( R )
Js+1 2(s+1)
s.—_l_\/g
4
Suyra: C(s)=0< .
0=t
4
Vis 14 do sau nén ta chi can xét trong truong hop s> 0. Do d6, dé dang nhan thiy gié tri Ion
nhét khi s=‘12*/§.
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Pap an.
Céu Pap an
1 A
2 B
3 C
4 A
5 B
6 A
7 D
8 D
9 D
10 D
11 D
12 C
13 A
14 A
15 C
16 A
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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32
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