PHAN B. BAI TAP TU LUAN

Caul. Xét mot chat diém chuyén dong trén mot truc s6 nam ngang, chiéu dwong tir trai sang phai. Gia st
vitri S () (mét) cta chét diém trén truc s da chon tai thoi diém ? (gidy) dugc cho bai cong thire
s(t) =t™ - 9% +15¢,¢ =0.

o s'(t)

\

Hoi trong khoang thoi gian nao thi chat diém chuyén dong sang phai, trong khoang thoi gian nao
thi chat diém chuyén dong sang trai?

Loi giai

() =s (1) =(F - 97 +15¢) =3 - 18t +15
a) Ta co:
b) Tap xac dinh: D =R

, t<l
vit) 0= 3t - 18t +15>0= (t-1)(t- 5)=0= <
Ta co: =2

vit) <0 = 3" - 18t +15<0= (t- )(t-5)<0= 1<t <5

Chat diém chuyén dong theo chidu dwong (sang bén phai) khi v()>0 , tac la
te (= oo l) U5 +00)
Chat diém chuyén dong theo chiéu am (sang bén trai) khi V) <0 thelal<t<s,

Cau 2. Gia sur so dan ctia mot thi tran sau ¢ ndm ké tir nam 2000 dugc mo ta bdi ham so

v(0) _ 25t +10 ¢ 0
' t+5 - trong do N@) duoc tinh bang nghin ngudi.

a) Tinh s6 dan cua thi trAn d6 vao cac nim 2000 va 2015.

N ., ImN@) » . , .
b) Tinh dao ham va o+ . Twr @6, giai thich tai sao s6 dan cua thi tran d6 luon tang
nhung s€ khong vuot qua mot ngudng nao do.

Loi giai

_25.0+10 _10 _,
a) Dan s cua thi tran d6 vao nam 2000 13. 0+5 3 (nghin nguoi)
25.15+10
) ) N(15) =— =19,25
Dan s6 ctia thi trdn d6 vao nam 2015 3 I5+35 (nghin nguoi)
. Y . 25+ 10
_ 115 lim N(¢) =lim =lim L =25
.-"v'f_r}:( f:*[].\:‘.r}[] S T
g
b) Ta co (rs va f

(0;+0) , N'(t)>0 . lim N (t) =25
CO va [

Vi trén khoang nén dan sO cua thi tran do luon tang

nhung s€ khong vuot qua ngudng 25 nghin nguoi.

Cau3. SO dan ciia mot thi tran sau ! nam ké tir ndm 1990 duge ude tinh bai cong thurc



() 27t +10
o t+10 (S duoc tinh bang nghin nguoi).
a) S6 dan cua thi trdn vao dau nam 2005 1a 19,57 nghin nguoi.

200

b) Xem / 12 mot ham s6 x4c dinh trén nira khoang [0: +0) . Khi do o (¢ +10)°

¢) Pao ham ctia ham s  biéu thi tbc do tang dan sb cua thi trdn (tinh bang nghin nguoi/ndm).

Khi d6 tbc do tang dan s6 dugc du kién vao nam 2008 cua thi tran la ~0,33

d) Pao ham ciia ham s6 1 bidu thi tbc do ting dan s6 cua thi trén (tinh bang nghin nguoi/nam).
Khi d6 vao nam 2026 thi tbc do ting dan sb 1a 0,125 nghin ngudi/nim

Loi giai

| a) DPing | b) Piling | ¢) Pung | d) Ping |

a) Vo dau nam 2000, ta c6 ¢ =10; /(10) =14
Vay s6 dén cta thi tran vao dau nam 2000 1a 14 nghin nguoi.

- Vo ddu nam 2005, ta c6 | =201 /(25) =19.57

S6 dan cua thi trdn vao dau nam 2005 1a 19,57 nghin nguoi.

() =200
b) S (10 g moi £>0: /(1) jign tuc trén [0:40)
(vi lién tuc trén khoang (- 10; +c’("'))
Vay ham s6 dong bién trén [0;+20)
- 260
f(12) =7 =0,54 (do t =2002- 1990 =12).

¢) Toc do tang dan sé vao dau nam 2002 4
- Tdc d6 tang dan sé duoc du kién vao nim 2008 cia thi tran la:

A 260
f(18) =25 ~0,33 (do ¢ =2008 - 1990 =18).

a

d) Taco

3 2
200 =0,125 = t+10 = 200

: ~46
(t +10)° 0,125

f(H)=0,125=

= ¢ =30,

Vay vao nam 2026, téc do ting dan s cua thi trin 13 0,125.

Ngudi ta mudn ché tao mot chiée hop hinh hop chit nhat co thé tich 300¢m” y4i yéu cau dung it
vat liéu nhat.



Chiéu cao hop phai la 2¢M | cac kich thude khac la %Y véi X>0 v3 ¥ >0,
a) Hay biéu thi Y theo *.

S(x) =500 +4x+ 1000 .

b) Chung to rang dién tich toan phan cta chiéc hop la: x

¢) Lap bang bién thién ctia ham s6 S trén khoang (0;+00)

d) Kich thudc ctia hop 1a bao nhiéu thi dung it vat liéu nhat? (Lam tron két qua dén hang phan
muoi)

Loi gidi

1 _300 _250

a) 2r x

b) Dién tich toan phan cua chiéc hop la:
. aeq) e

S(x)=2 2(x+y)+2xy :4‘ x+ | +2x ﬂ =500 +4x+ 1000
\ x x x

¢) Tap xac dinh; D =(0:+)

- Chiéu bién thién:

x =354f10
§(9=4- 1090 o |2 Jio
X x=- Smwﬂﬁ‘f}
- G161 han va tiém can:
lim S(x) =lim | 500 +4x+ 1000 ‘ =+ lim S(x) =lim | 500 +4x+ 1000 ‘ —- o0
' 1000 | 1000

lim §(x) = lilq‘ 500+ 4x+

=il s—=0" | i

‘ =+ 11I'ﬂ S(x) :lll‘ﬂ ‘ S00+4x+ ‘ =-

X

Béng bién thién:

z | o 5./10 o

S'(x) — 0 +
+o0 - 1>

s(a) \ -

-*‘ - g
5004-40_ /10




250 _ 250

3 =135,8(cm)
d)Dé SO) nhg nhit thi ¥ =15:8em) 3 © x 5Ji0

Cau5. Cho mdt hinh try noi tiép trong hinh nén cé chiéu cao bang 12¢m v ban kinh day bang Scm
(Hinh a). Nguoi ta cat hinh non, tru nay theo mat phang chira duong thang ndi dinh va tam hinh
tron day cua hinh noén thi thu dugc mot hinh phang nhu Hinh b.

A 12 cm

Y
S
y

<> —>
¥ Scm

a) b)

a) Chirng minh rang cong thc tinh ban kinh 7 cta day hinh tru theo chiéu cao h cia né 1a:

5(12- k)
_T.

b) Chitng minh biéu thirc sau bidu thi thé tich khdi tru theo 7

257h(12- h)

Fih) =
(h) 144

¢) Tim 7 dé khéi tru c6 thé tich 16n nhat.
Loi giai

o0-5h+rh-12r+rh
9

5(12- h)
12

a) Ta co: rh = (5= r)- —(12-h)r =

b | —

= 2rh=00-5h+2rh-12r = 12Fr =060-5h = r =

q! L 2 1 A 2
Vih)=mrh =1 = 12-4) ."r:“"m““ ")

b) Thé tich khdi try 1a: 12° 144
750 - 1200h + 36007 h =4

¥ ”i'} = =) e h =12
C) 144 1 =1s
Bang bién thién:

ho 4 10 o0
V'(h) + 0 - 0 +

4007 1o
7 “ A
AR BN ~
Vi(h) Vs ~ /,/
S Y e
S 125w 7
18
0~

max,, . V(h) =V(4) _ 4007

Ttr bang bién thién, ta thdy




Cau 6.

Vay dé khéi tru c6 thé tich 16n nhat thi 7 =4cm

Mot hd nudc nhan tao dugc xay dung trong mot cong vién giai tri. Trong mo hinh minh hoa
(Hinh), n6é duoc gi6i han bdéi cac truc toa do va do6 thi cia ham soO

vy =f(x) :L(- 49y - [5x +5f:|) 3
10 . Pon vi do d6 dai trén moi truc toa do la 100m

y

a) Puong dao ven hé chay doc theo truc Ox dai bao nhiéu mét?

b) Tai nhitng diém nao trén dudng di dao ven hd (chay doc theo truc Ox ) thi khoang céch theo
Hinh phuong thang dimg dén bd hd ddi dién 1a 16n nhat? Tim khoang cach 16n nhat do.

. g . p=-1.5x .
¢) Trong cong vién c6 mot con dudng chay doc theo dd thi ham sé 1,5x +18 . Nguoi ta du
dinh xay dung bén bd ho mot bén thuyén dap nudc sao cho khoang cach tir bén thuyén dén con
duong nay l1a ngan nhat. Tim toa dJ ctia diém dé xay bén thuyén nay.

Giai

‘ o y=f(x) :L(- ¥ +9x7 - !5.1'+5f_‘|)
a) Trong Hinh, d6 thi cia ham so 10

hoanh do * =8, Vay duong dao ven ho chay doc theo truc Ox gai 800m

ct tia OX tai diém co

fix) :%(— x40 - [5x4+ 5:‘])

b) Ta khao sat ham so: v 0 =x =8

£ () = (- 37 +18x- 15);
10
f(x)=0e -x"+6x-5=0e x=1" x=5.

Béng bién thién:

x |0 | 5 8
f'(x) - 0 + 0 -
5,6 281
497 *0

/4 F [ — 3 q — —
Can ctr bang bién thién, ta co: max,,, f(x) =1(5) =81 tai ¥ =5,

Vay khoang cach 16n nhét theo phuwong thang dimg tir mot diém trén duong di dao ven ho (chay

doc theo truc OX ) dén b hd déi dién la:



Cau 7.

100. X . f(x))=100-f(5) =100 8,1 =810 .
(IHM-"“"- '”’1}) /) ' f'm]lvél dat dugc tai diém trén duong di dao ven

hd cach goc 0 mot khoang cach la 500m

N R
~ £ ‘ oy =f(x) =—(- ¥ +9x* - 15x +50)
o) Xét didm MG thuse dd thi ham sé 10

0=x=8

vol

Khoang cach tir diém M@ /(X)) gén duong thang * =~ L,5x+18 & - 1,5x= y+18=0 ;.

- 1,5x%- I'U(-x-" +9x7 - 155 +56) + |s‘ _|_1_.- - 997 + |34|

MH =
J-1.5) +1 10,/3,25

2 -} =+ = Oy 5, )
Ta khéo sat ham s§: 1(¥) == 907 +124 [0 0 <x <8

ho(x) =3x" - 18x;
h(x)=0e x*-0x=0= x=0" x=6.

Béng bién thién:

X 0 6 8
h'(x) 0 0 +
124 60
F 4
h(x) \ s
& PP
X167

Can ctr bang bién thién, ta c6: h(x)>0 {6 0 <x <8 :

Inill:,.,:S: h(x) =h(6) =16, x =0.

|.T'-‘ - 9x" + |34| I . 16
= min . Alx) :ID— =0, 8875

1I|||3. 25

min MH =min,, .
Do db. 103,25 104325

va dat duoc tai ¥ =6 . Khi do, /(0) =74

Oxy M(6;7,4) )

Vay trong mat phéng toa do & Hinh, diém dé xay bén thuyén cotoado la

Mot tau d6 bo tiép can Mat Tring theo cach tiép can thang dung va ddt chay cac tén lira him & do
cao 250km go vgi bé mat cia Mat Trang.

Trong khoang 50 gidy dau tién ké tir khi ddt chdy cac tén lira ham, do cao h ctia con tau so voi bé
mit ciia Mt Tring duoc tinh (gan dung) boi ham

h(t) ==0,01¢" +1,1¢% - 307 +250, trong d6 ! 1a thoi gian tinh bing gidy va 7 1a do cao tinh bing
kilomét

v =h(1)

a) V& do thi cia ham s voi 0=t =50 (don vi trén truc hoanh 1a 10 gidy, don vi trén truc

tung la 10km ).



b) Goi ") 1a van téc tirc thoi ciia con tau & thoi didm  (gidy) ké tir khi ddt chay cac tén lra him
voi 0=t =50 Xsc dinh ham s6 V®.

¢) Van tdc tirc thoi ciia con tau lac bit diu him phanh 14 bao nhiéu? Tai thoi diém ? =25 (gidy) la
bao nhiéu?

d) Tai thoi diém 7 =25 (gidy), van toc tirc thoi ctia con tau van giam hay dang ting trd lai?
Loi giai

a)
2601 s
2401
220~
200
180+
1601

|
140——| f

1201 || /

. 1 T
b) Van tdc tire thoi cua con tau ¢ thoi diém v(t) , 12 dao ham ctia ham s h(?) theo thoi gian

t Ham sé 7O 4 cho 1a: A1) == 0,01 +1,1¢* - 301 +250

pé tim Y®) , ta ldy dao ham cua h(t): v(t) =h (1) =- 0,037 +2,2¢ - 30

A 1 ,(V(t) N S S . a4 R \
Vay ham s6 biéu dién van toc tirc thoi ctia con tau & thoi diém ! 1a:

v(t) =- 0,03 +2,2¢- 30



Cau 8.

£ ., . , . Yo q s W) =- 24 -
¢) Van tdc tirc thoi ciia con tau duge xac dinh boi ham (1) =-0,03¢" +2,2¢- 30

=0)

Tai thoi diém bat ddu ham phanh (t , van tdc cua con tau 1a:

v(0) =-0,030° +2,20- 30 =- 30km/ s

Tai thoi diém 7 =25 gjay, van tdc cta con tau 1a:

Vay, van tdc tirc thoi clia con tau luc bt dAu him phanh 1a = 3047/ S v tai thoi didm ¢ =25 giay

N -

1a ~1873 km /s . Luu ¥ rang véan toc &m & day chi ra rang con tau dang di chuyén vé phia Mt
Trang.

d) Bé xac dinh liéu van tdc ctia con tau tai thoi diém t = 25 gidy c6 dang ting hay giam, chung ta

can xem xét dao ham bac hai ctia ham so h(t) , tre 12 gia toc cua con tau.

v(t), h(t):

. Ao a (f ) . \ s A A L 1s \ A .
Gia toc la dao ham cuta van toc tirc 1a dao ham bac hai cua

alt) =v(t)=-0,060+2,2

. e 4R — R .Z , . . TR} =- 547 D =o —
Tai thoi diém =25 gidy, gia toc cua con tau la: a(25) =-0,06.25 +2,2 L, 3km [ s

a(25)<0

Vi gia tbc , nén van tdc clia con tau tai thoi diém 7 =25 giay dang giam.

Trong 8 phut dau ké tir khi xuét phat, 46 cao / (tinh bing mét) ctia khinh khi cAu vao thoi diém

s A , =6t - : 2 X 1 \ £ LR 1.
! phut dugce cho badi cong thire hit) =06r" - 817 +324¢ . D0 thi cia ham s6 h(®) duoc biéu dién
trong hinh bén. Trong c4c khoang thoi gian nao khinh khi cau tang dan d¢ cao, gidm dan d6 cao?
h
480
405 { -~
324

O| 3 6 8

Do cao cua khinh khi cu vao céac thoi diém 3 phit va 6 phut sau khi xuét phat c6 gi dic biét?

Loi giai
‘ — At - 2 2
Ham s6 hit) =0t" - 81t" +324¢
Tap xac dinh: D =R
, =3
h(t)=I18t - 102t +324;:h (t) =0«
. t =6
Co
Bang bién thién:
xr |0 3 6 3
Y + 0 - 0 +
03 180
y
0 39




Trong thoi gian tir lac xuat phat dén thoi diém 3 phut, 6 cao ctia khinh khi ciu ting dan tir
Om 1an 405m

Do cao cua khinh khi cau ting dan tir 07 1én 405m trong thoi gian tir lic xudt phat dén thoi

diém 3 phut, tir 324m 1en 480m trong thoi gian tir 6 phat dén 8 phat

Do cao ciia khinh khi cau giam dan tir 4037 xubng 324m trong thoi gian tir 3 phut dén 6 phut
Cau 9. MOt phan lat cit cua ddy nai c6 do cao tinh bang mét duoc mo ta boi ham sb

9
: T —x - Er +840,0 =x =2000.
1320000 3520 44

v

v =h(x) =-

2000
1500 v =hx)
1000 \/
500
0 2000 >

Tim toa d§ céc dinh cua lat cat ddy nui trén doan [0; 2000].
Loi gidi
Tap x4c dinh: 2 =[0:2000]

L ., 9  81_,_[x=I800

h(x)=- X+ X
440000 1700 44 x =450

Bang bién thién:

+ 10 450 1800 2000

h'{z) - 0 + 0 —
1392 27

h)‘{ f /’-{ ‘_____-___'_-——__

(T - T——

- 132485

840 -
h T /"/
460.3125

Vay trén doan [0:2000] :

, 450 < 15
Toa dg dinh cuc tiéu cua day nti la (450,400, 3125)

Toa dd dinh cyc dai cua day nti 1a (1800:1392.27)

Céu 10. Kim ngach xuét khau rau qua ctia Viét Nam trong cac nam tir 2010 dén 2017 c6 thé duogc tinh x4p

xi bing cong thue / (¥) =0:01x7- 0.04x7 +0.25x+0.44 5 ySD) v6i * 1a 56 nam tinh tir 2010
i 2017(0 =x<7).

a) Tinh dao him cta ham s6 ¥ =/ ()|

b) Chtrng minh rang kim ngach xuét khiu rau qua cua Viét Nam ting lién tuc trong cac nim tir
2010 dén 2017.

Loi giai



Cau 11.

Cau 12.

a) ¥ =/ (x) =0,03x- 0,08x+0,25

b) Tép xac dinh: D =[0;7]

vy =f(x)>0,YxR Vxe[0;7]

Ta co: nén ¥ =/ (%) uen dong bién

Vay kim ngach xuat khau rau qua cia Viét Nam tang lién tuc trong cic ndm tir 2010 dén 2017.

Miéng trugt cia mot cau trugt cho tré em (Hinh a) duoc udn tir mot tAm kim loai co bé rong
80cm  m3t cit dugc mo ta & Hinh b. Nha thiét ké khuyén céo, dién tich cia mit cit cang
16n thi cang ddm bao an toan cho tré em.

a) 1’)‘

a) Goi S 1a dién tich mat cat. Tim diéu kién cia ¥ va viét cong thirc tinh S theo X.
b) V&i * dat gia tri bang bao nhiéu thi cau truot dam bao an toan nhat cho tré em?
Giai

a) Do tim kim loai c6 bé rong 80¢m nén ta co: 2x+y =80 y =80-2x

X X 10 Ay 14 , T - 2x . .
Dé c6 thé thiét ké duge mang truot thi - >0 80- 2x >0 = x <40 Suyra 0 <x <40,

A s e L, \ =vy =x(80- 2x) =-2%° -
Dién tich ciia mat cat mang truot la: § =xy =x(80- 2x) =-2x" +80x .

b) Ta ¢6: 5(x) =-2x" +80x véi Y€ (0;40};
S (x) =-4x +80;
S(x) =0 -4x+80 =0 = x =20.

Béng bién thién ctia ham s6 5 nhu sau:

X 0 20 40
S'(x) + 0
' 800

S(x) / \
0 0

Do d6, ham s6 S(x) dat cuc dai tai * =20 va Seo =800.

Vay dé cu truot dam bao an toan nhat cho tré em thi * =20(cm)

, . TW C=r=30C
Thé tich V (don vi: centimét khoi) cua lkg nudc tai nhiét do ( ) duoc tinh boi
cong thitc sau: (T) =999,87 - 0,00426T +0,00850437- - 0,0000679T".

Hoi thé tich ' (7h0 € =T =30 C, giam trong khoang nhiét d nao?
Loi giai

10



Cau 13.

Tap xac dinh: D =R,

Tacod: ¥ (T) == 0,00420 + 20, 0085043 =T - 3x0,0000679T" .

T =T79,5

V(T)=0<
T =3,97

Nhan xét

Ta c6 bang bién thién sau:

10 3,97 30
y' - 0 +
.--"':f
y )
HHH’*‘- -r'.-.-.-.-"""""
v(3,97)
(0:3,97)

Vay thé tich giam trong khoang nhiét do tir

Kinh vién vong khong gian Hubble dugc dua vao vii tru ngdy 24/4/1990 bing tau con thoi

Discovery. Van téc ciia tau con thoi trong st ménh nay, tir lic cAt canh tai thoi didm * =%(5) cho

dén Kkhi tén lira ddy dugc phong di tai thoi didm ! =12905) | cho boi ham sé sau:

v(t) =0,001302¢ - 0,09029¢" + 23, (v dugc tinh bﬁng fils,1 feet 20.3048m)

2 5
]

Hoi gia toc ciia tau con thoi sé ting trong khoang thoi gian nao tinh tir thoi diém cat canh cho dén
khi tén Itra day dugc phong di?

Loi giai
Tap xac dinh: D =R,

Tacs: ¥ (1) =3 %0,001320¢° - 2x0,09029¢

O=v()=0e| =
alf)=vit) =l =

=40, 23
Nhan xét t ~40,23

11



Cau 14.

Cau 15.

vl 0 46,23 +o00
y + 0 — 0 +
23 T
Y
- —41,33
46,23

Viy gia tdc tau con thoi ting trong khoang s dau tién.

Gia st sy lay lan ctia mdt loai virus & mot dia phuong cé thé dugc mé hinh hod béng ham sb
N(t) =-F +12¢° ot =12 , s £ TRRRT: N , 3 < NI
N{t)=-¢ +12t°,0 <t <12 ,trong d6 VV 13 s6 ngudi bi nhiém bénh (tinh bang trim nguoi) va ¢ 1a
thoi gian (tuan).

a) Hay udc tinh s6 ngudi toi da bi nhiem bénh ¢ dia phuong do.

b) Bao ham N (1) biéu thi tbc d6 1ay lan cua virus (con goi 13 tdc do truyén bénh). Hoi virus s& lay
lan nhanh nhét khi nao?

Loi gidi
a) V6i 0 =t =12 g ¢co:

t =0(tm)

N()=-3+24,N (1) =0= -3 +24t =0 =
t =8(tm)

Ta co: V(0) =0,N(8) =- 8 +12.87 =256, N(12) =- 127 +12.12° =0
Do d6, s6 nguoi toi da bi nhidm bénh ¢ dia phuong 1a 256 ngudi trong 12 tuin dau.

b) Ham s biéu thi toc do d6 1ay lan cua virus 1a: N (1) =-3t" + 241

pat S0 ="3 424 400 <1 <12

Ta cb: Ft)y=-06+24 f (t)=0= t =4{tm)

£(0) =0, £(4) =-3.4> +24.4 =48, f(12) =-3.127 +24.12 =- 144

Do d6, virus sé 1y lan nhanh nhit khi =4 (tudn th 4).

Mbt nha san xuét can 1am ra nhirng chiéc binh c6 dang hinh tru v6i dung tich 1000 cm?. Mét trén
va mat dudi cia binh dugce lam bang vat li¢u c6 gid 1,2 nghin dong/cm?, trong khi mat bén cua
binh dugc lam bang vat liéu c6 gia 0,75 nghin dong/cm?. Tim cac kich thudc cia binh dé chi phi
vt liéu san xuat moi chiéc binh la nho nhat.
Loi giai
Goi ban kinh déy ciia binh 1a *(¢:x >0)
1000

. —(cm)
Chiéu cao cua binh la; T ¥

12



Cau 16.

,
T(x) =2 4,2 7 4 +0,75 20 =2 47 4 4 20

Chi phi dé san xuat mot chiéc binh 1a: x X
dong)

(nghin

Dé chi phi san xuit m3i chiéc binh 1 thip nhat thi 7 (*) 1a nho nhét.

: 1500 . 0625
T (x)=481x- — T (x) =0 x 213’ 5
x =T (thoa man)

Béng bién thién:

X 0 5 622_5 G
bl
T'(x) - 0 +
T(x) | 4 4+

of 525
27n

[625
J———cm
Dé chi phi san xuat mdi chiéc binh 1a nho nhat thi ban kinh déy ciabinh1a ¥ 27 va chidu cao
1000

{ 625
T4 i

Lo . 2T
cua binh la: : :

—(cm)

Khi 1am nha kho, bac An mudn cira s ¢6 dang hinh chit nhat véi chu vi béng 4m (Hinh). Tim
kich thude khung cira s6 sao cho dién tich ctra s6 16n nhat (d€ hirng dugc nhi€u anh sang nhat)?

Loi gidi
Goi a,b 1an luot 1a chiéu dai va chiéu rong cua ctra s6 (7 a,b> 0)
Chu vi cira sb 1a: 2latb)=4= b=2-a
Dién tich cira s6 la: ¥ =P =a(2-a)=-a’ +2a

y =-2a+2 =0<=a =l

Béng bién thién:
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y' + 0 -
¥ LN

y -~ - g H"‘H

-~ "

- ",
P -~ m__x.
- .,
- - HH"*-\-..__
0 s —a0
max,, . . v =y(1) =l

Tir bang bién thién, ta thiy
R oqeA a1 o Roag 3 LY 2 v 1A axs N 3 iAo A 33 R
Vay dé dién tich cira s6 16n nhat bang 17" thi chidu dai va chiéu rong bang nhau va bang 17

Céu 17. Khbi luong 9(kg) cpa mot mat hang ma ctra ti€ém ban dugc trong mdt ngay phu thudc vao gia ban

o1
; p=15->¢
P (nghin dong/kg) theo cong thirc 2. Doanh thu tir viéc ban mit hang trén cua cira

tiém duoc tinh theo cong thie X =29 .
a) Viét cong thirc biéu dién R theo 7 .

b) Tim gia ban mdi kilogam san pham dé dat duoc doanh thu cao nhét va xac dinh doanh thu cao
nhat d6.

Loi giai

l
p=15- —g= g=2(15- p)
a) Ta co: 2

Thay vao & =24 ta dugc:
b) Dét _1' :'EJU: + BDP

Tap xdc dinh: 2 =(0:+%)

Ln

y ==4p+30=0= p=7,

Bang bién thién:
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x| 0 7.0 +-o0
y' + 0 -
112.5
¥~
Yy P - ~ ~_
0o i N —c0

A1 £ v =v(1,5)=112,5
Tt bang bién thién, ta thay max,, y =y(7,3) =11

Vay néu gia ban mdi kilogam san pham 13 7,5 nghin dong/kg thi s& dat dugc doanh thu cao nhét 14
112,5 nghin dong

Cau 18. Nguoi ta bom xing vao binh xing ctia mot xe 6 t6. Biét rang thé tich ¥ (lit) cuia lugng xing trong
binh xang tinh theo thoi gian bom xdng ! (phut) duge cho bai cong thirc
V() =300(F - ¥ )+4: 0 =¢ <0,5.
a) Ban dau trong binh xing c6 bao nhiéu lit xang?
b) Sau khi bom 30 gidy thi binh xang day. Hoi dung tich ctia binh xdng trong xe 1a bao nhiéu lit?
¢) Khi xdng chay vao binh xang, goi V() 1a tée d0 tang thé tich tai thoi diém 7 véi 0=<r=<0,5
Xang chay vao binh xing & thoi diém nao cé tée do tang thé tich 13 16n nhat?
Loi giai
a) Ban dau binh xdng c6 V(0) =4y xang.
b) Sau khi bom 30s, ta c6 © (%:3) =413

| = 2t- 37
) T ob: (t) =300(2¢- 3+%)

Nhan xét: Vo c6 db thi 1a mot parabol nén toc do ting thé tich dat gia tri 16n nhat bang 100 tai

1
I =—s

Cau 19. Gia st khdi luong con lai ciia mot chat phong xa (gam) sau  ngay phan 1 duge cho boi ham sb
m(t) =15¢ """

Y

r

15 y=m(d)

0 | t

Khéi lugng m(t) thay ddi ra sao khi = +%9

Diéu nay thé hién trén Hinh nhu thé nao?
15



Cau 20.

Cau 21.

Cau 22.

Loi giai

: 15
1=+ g 012

lim m(¢) =lim 15 ™™

Ta co: '

Do do, ") = 0 ypi 1 — +o0

Trong hinh, khi 7 = *+% thi m (t)céng gan truc hoanh Of (nhung khong cham tryc Of).

5 V) \
bé loai bo P /o mot loai tdo doc khdéi mdt ho nudc, nguodi ta udc tinh chi phi bd ra la
45
c(p) =—2L ‘
100- p (triéu dong), vai

Tim ti¢m can ding cua d6 thi ham so C(P) vanau y nghia thyc tién clia dudng tiém can nay.

0 <p <100,

Loi gidi

— g

15
lim C(p)= lim 45p

p—100 p—100 100- p :100_

Ta co: nén tiém cén dung cta do6 thi ham sb Py p

Y nghia cua duong tiém can 1a: Khong thé loai bo hét loai tao ddc ra khoi hd nude du chi phi 1a
bao nhiéu.

Mot cong ty san xudt do gia dung wdc tinh chi phi dé san xudt X (san pham) la

Cf".‘} =2x+ 50 (tl‘léu déng)
. Cix
S =22 | o ‘ ,
Khi d6 X 1a chi phi san xuat trung binh cho moi san pham. Ching té raing ham s6
1) lim f(x) =2 . . "
) gidm va —+ . Tinh chat nay no6i lén dicu gi?
Loi giai
T+ 5
f(x) :C[m} _2x+ 50
Ta co: X X
- - 50 : Cy:
fx)=—-<0 ,  f(x) = (%)
Vi X vO1 moi soO thuc ¥ nén ham so X gidm.
50
2+
2x 45 <7
lim f(x)=1lim 2x+30 =lim X =2

T

] (dpcm)

Tinh chit nay noi 1én: Khi san xuat cang nhiéu san pham thi chi phi san xuét trung binh cho mdi
san pham cang giam, nhung khong duéi 2.

Mot manh vuon hinh chit nhat c6 dién tich bang 1447° | Biét 46 dai mot canh ctia manh vuon 1a
x(m)

a) Viét bidu thc tinh chu vi £ (mét) caa manh vuon.

b) Tim cac tiém can cta dd thi ham s§ £

Loi giai
144
- - ——(m)
a) Do dai canh con lai cia manh vuon la: X
16



Cau 23.

Cau 24.

144 |
r+—
X |

-
=2x +E|‘:m}
x

P(x)=2 |

Chu vi ctia manh vuon la:

288

x4+
x|

288 |
Ix+_ =
— K— 4=

b) Vi * = X

P(x)

Do d6, do thi ham sb khong c6 tiém can ngang.

lim P(x) =lim

=4 11m Plx)= __11m

288 | : : 288 |
lim y = 11m R — ‘ =-og lim y =lim | 2x+— ‘ —+m
Vi x—i X— ] x— x— 0

Do d6, db thi ham s6 £ ¢6 tiém can dimg 1a * =0 .

,
22+ 28 2| = lim n 228 =g
x x4 x

11m[P{r} 2x] = 11m

Ta co:
Do do, db thi ham s6 £ ¢6 tiém can xién 1a: ¥ =2%

Trong Hinh, dudng vién bong cta dén ngu 1én tudng 1a d6 thi cua ham sé
v6i X va Y tinh bang don vi centimét.

Ul
Ul
- | —

Chung minh rang 1&‘1 mot tiém can xién cuia do thi ham s6 nay.
Giai

Tap xac dinh: D =R

lim || 55- 24 +143 |- [55- Le|| =lim 2(e- VT 13a)
Tacod = po < e
= lim g M ‘ =0

__lim 55-% +I44‘-[55-%x =0
Tuong tu ta ciing c6 < o <
- l I

y=20-— . p=55- a7 +144

Do do 2 1a tiém can xién cta do thi ham s 2

Néu trong mot ngay, mot xuong san xuat dugc X kildgam san pham thi chi phi trung binh (tinh
bang nghin dong) cho mdt sdn pham dugc cho bdi cong thire:

17



Cau 25.

Cau 26.

Tim cac duong tiém can ctia ham ) C(x) .
Loi giai
Tap x4c dinh: 2 =R {0}

50x+2000 2000 _ ., S0x+2000 _2000 _

+oct lim C(x) =i

lim C(x) =lim

- Ry 0 X [:l
Vay tiém can dtng cta do thi ham sd 1a dudong thang X =0
2000 2000
50+ 50+
S0x +2 i S0x +2 i
lim C(x) =lim 30x+2000 = lim I—‘ =50; lim C(x) =lim 30x+2000 =lim : 2
Vay tiém cin ngang cua do thi ham sb 1a duong thang ¥ =50
5
N . ¥it) =5- I:'r
Nong d6 oxygen trong ho theo thoi gian  cho boi cong thire 9 +1 véi ¥ duoc tinh

theo M8 /1 vyt duoc tinh theo gid, =0 . Tim cac dudng tiém cin cta do thi ham s @ 1y do,
c6 nhan xét gi vé nong do oxygen trong ho khi thoi gian 7 tré nén rat 1on?
Loi giai

15¢
() =5- —
Xét O +1
45 15 5
i - £ - +
. . St . A5y - 15t+5 . - :
lim w(t) :hm‘ 5- — =lim —————— =lim % =5
9 +1| 9t +1 9+ -
Ta ¢o: !
45 15 35
. - A5 - +
. : 15t A5 - 15t+5 - :
11m_1-f_.r]n:11m‘5— : ‘zllmw—:hm#:5
9" +1] O +1 |

Vay duong thing ¥ =3 la tiém can ngang cta dd thi ham sb

Nhén xét: Khi thoi gian ! tro nén rét 1on, ndng do oxygen trong h tién dan vé ™8/

Mot bé chira 5000 lit nudc tinh khiét. Ngudi ta bom vao bé d6 nude mudi c6 ndong do 30 gam

mudi cho moi lit nudc véi toe do 25 lit/phut.

a) Chung t0 nong do mudi trong bé sau ? phut (tinh bang ti s6 cua khoi lwong mudi trong bé va thé
30¢

\ Sty =
tich nudc trong be, don vi: gam/lit) 1a 200 +1¢

b) Xem ¥ =/ (1) 13 mot ham s6 xéc dinh trén nira khoang [%3*°) | hy tim tiém can ngang cia dd
thi ham so do.

¢) Néu nhan xét vé nong do mudi trong bé sau thoi gian 7 ngay cang 16n.
Giai

18



Cau 27.

Cau 28.

a) Sau ! phut, ta co: khéi lugng mudi trong bé 1a 25. 30 # =750¢ (gam); thé tich cua luong nudc
trong bé 1a 5000 +25¢ (1jt). Vay ndng d6 mudi sau ? phut 1a

750t 30¢

flr) = = ( gam/lit ).
T 5000425 200+¢ 8
b) Ta co:
lim f(r) =lim 30t
1= 4 == 200 + ¢

. o000 |

—lim | 30- ‘ 30
r— #a| 200 +¢

Vay duong thing ¥ =30 13 tiém can ngang cta dd thi ham s6 /() (Hinh).

O

¢) Ta c6 db thi ham s6 =/ () nhan duong thing ¥ =30 1am tiém can ngang, tic 1

khi I cang 16n thi nong d muoi trong bé s€ tien gan dén mire 30 (gam/lit). Lic d6, nong d6 mudi
trong bé s& gan nhu bang nong dd mudi trong nudc muoi duge bom vao be.

S6 luong san pham ban dugc ciia mot cong ty trong X (thang) dugc tinh theo cong thirc

(9
S(x) :300‘ 5-
| L+Xx

, trong d6 X =1,
a) Xem ¥ =5() 13 mot ham sb xéc dinh trén nira khoang [5+°) | hay tim tiém can ngang ciia 46
thi ham s6 do.

b) Néu nhan xét vé s6 lwong san phdm ban dugc cia cong ty d6 trong X (thang) khi * du I6n.
Loi gidi

lim S(x) =lim S(x) =1000
a) Ta co: «—*

Vay duong thang ¥ =1000 15 duong tiém can ngang ctia do thi ham sé S(x)

b) Khi * du 16n thi s6 lugng san pham ban duoc ciia cong ti d6 trong thang * s& gan dat duoc
1000 san pham

Mot cbe chira 30m! qung dich KOH (potassium hydroxide) vi nong do 100mg /ml
Mot binh chira dung dich KOH hac véi néng do 8mg /ml duoc tron vao ce.
a) Tinh ndng do KoH trong cbc sau khi tron x(ml) tur binh chura, ki hi¢u la C(x),
b) Coi C(x) 12 ham s xéac dinh véi X 20 Khao sat su bién thién va v& d6 thi ctia ham s nay.
¢) Giai thich tai sao nong do KOH trong cdc giam theo X nhung luén 16n hon 8 mg/ml.
Loi gidi

19



a) Khéi luwong dung dich trong cdc sau khi tron
m =30.100+8x =8x +3000(mg)

Thé tich dung dich trong cdc sau khi tron

x(ml)

Nong do KOH trong coc sau khi tron tir binh chira la:

Clx) = :w{mg [ ml)
V 30 +x

S+ 3000
 y=Cx)=——"—
b) Khao sat ham so x+30  yoi x 20

1. Tap xéc dinh ctia ham sé: [V +o0)

2. Su bién thién:
. =7
C(x) :Lﬁﬂj <0, ¥xr =0
(x+30)

Ham sb nghich bién trén (05 4+00)

Ham s6 khong c6 cuc tri.

lim C(x) = lim X200 _¢
o S0

Ha+ 3000
y=Clx) =20

chtra 1la:

x(mt') KOH tir binh Chl:l'a lé. =30 +_T|':?H'!r}

Do d6, d6 thi ham s6 x+30  nhéan duong thang ¥ =8 lam tiém c4n ngang (phan

bén phai truc Oy )

Bang bién thién:

N —30

+00

o

7

3. Do thi: Giao diém cua dd thi ham sb véi truc tung la

y =C(x) =2 *3000 {zr:}r:};zn};[ 120:

D6 thi ham s6 x+30 ¢ qua cac diém

S+ 3000
y=Clx) =m0

(0:100)

132‘
5

D) thi ctia ham s6 x+30  ygi X 20 13 phan nét mau xanh khong bi gach chéo.

20




20 40 60 80 100 120 140 160 180 200 220

= 2700
C(x)=————=<0,¥x =0 lim C(x) = lim

¢) Vi (x+30)° va = x+30 nén ndng d6 KO trong
8mg /ml

8x + 3000 _g

cbc giam theo * nhung lubn 16n hon

Céau 29. Trong Vit li, ta biét rang khi mac song song hai dién trd R va R, thi dién tro twong duong R cua

R= R R,
mach dién duoc tinh theo cong thirc R +R, (theo Vit 1i dai cuong, NXB Gido duc Viét
Nam, 2016).
8 Q
—— A
- X B
AAMA——
| #

Gia st mot dién trd 8Q duoc mic song song v&i mot bién tré nhu Hinh. Néu dién tré d6 duoc ki
hiéu la * (€2) thi dién tré twong duong R 1a ham s6 cia X. V& dd thi caa ham sb
¥ =R(x),x>0 03 qira vao db thi da v&, hdy cho biét:

a) Dién tro tuong duong ctia mach thay d6i thé nao khi X ting.

b) Tai sao dién tr¢ tuong duong cua mach khong bao gio vuot qua 8Q
Loi giai

x(€)

Khi mét dién tro 8Q duoc méc song song v&i mot bién tré thi dién tr¢ twong duong cua

R() =" (@)
mach 1a: x+8

. _Y=R(x)= 8x
V& dd thi ham s x+8 ygi x>0

1. Tap x4c dinh cua ham sé: (0;+0)

R(x) =2 50,%>0

=

2. Su bién thién: (x+8)°
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Ham s dong trén (03 +20)

: . 8x
) lim R(x) =lim ' g
Ham s6 khong co cuc tri, "™ e+ 8

8x
. Yy =R(x)= , _
Do d6, d6 thi ham so6 x+8 véi ¥ >0 phan duong thing ¥ =% lam tiém can ngang

(phin bén phai truc ).

Béng bién thién:

X 0 +0

\

o
D6 thi:
I,
7/,
y=8
. - R . NIRRT e \ (0;0).
Giao diém cua do thi ham so véi tryc tung la
- 24
. . ¥ =R(x)= S i [8;4]'.j| |3.jT
Do thi ham so6 x+8 di qua cac diém \ <
()= 50,%>0
a) Vi (x+8) nén khi ¥ tang thi dién tré twong duong cuia mach tang.
64 )
R (x) =— e >0, Vx>0 lim R(x) =lim S _g
b) Vi (x+8) va T T x+8 nén dién tré twong duong cla

mach khong bao gio vuot qua 8Q

Céu 30. Anh An chéo thuyén tir diém 4 trén bd mot con séng thing rong 3km 3 mubn dén didm B & bo
dbi dien cach 8km v phia ha luu cang nhanh cang t6t. Anh An c6 thé chéo thuyén tryc tiép qua
song dén diém C rdi chay bd dén B, hodc anh c6 thé chéo thuyén théng dén B, hodc anh cling c6
thé cheo thuyén dén mot diém D nao do giita € va B 1di chay bo dén B . Néu van tdc cheo
thuyén 1a 6km/h vy van tdc chay b 1a 8 km /! h thi anh An phai chéo thuyén sang bd & diém nao
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dé dén dugc B cang sdm cang tot? (Gia su rang van toc cuia nudce 1a khong dang ké so voi van toc
cheéo thuyén cia anh An).

-3 km

Loi giai

GOl d6 dai doan CD 14 ".[.IEIJ.”}[D <X {8}

Quang dudng 4D dai: VAC 4 DC* =\9+* (km)

Quing dudong BD dai 8 *(km)

Théi gian ngudi d6 di dén B bang cach cheéo thuyén dén mot didm D nao d6 gitta € va B rdi
9+y° 8-x
+

chay bo dén B la: © 8 (giv)

9+x° 8-x
p = +

Xét ham s6 0 8 v4i 0<x<8

X ]

-:LI - - - -

Ta co: 639 +x° 8

. . 81

g - ”] :9 ':J x = I.'_;|
¥ :Dﬁ;'lzmﬁﬁ‘-".:?& = ! f +1}¢:& * T & xr=——
639 +x° 8 x=0 >0 ﬁ

Bang bién thién:
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Cau 31.

Cau 32.

9

—km

Viy anh An phai chéo thuyén sang bd ¢ diém D cach B mét khoang bang V7 thi dén B sém

nhit.

Gia sir chi phi (tinh bang trim nghin dong) dé san xuat * don vi hang hoa nao d6 la:
C(x) =23000 +50x- 0,5x" +0,00175x".

a) Tim ham chi phi bién.

b) Tim € (100) y3 giai thich y nghia cita no.

¢) So sanh C (100) y6; chi phi san xut don vi hang hoa thtr 101.
Loi giai
a) Ham chi phi bién la; € (¥) =0.00323x7 = x+30

C (100) =0,00525 100° - 100 +50 =2,

b) Ta co: 3 (traim nghin dong)

Chi phi bién tai ¥ =100 13 250000 ddng, nghia la chi phi dé san xut thém mot don vi hang hoa
tiép theo (don thtr 101) 1a khoang 250000 dong.

¢) Chi phi san xuat don hang thir 101 1a:

075 (traim nghin dong)

Gia st ham cau d6i v6i mot loai hang hoa dugc cho boi cong thire

354
1+0,0Lx trong 46  1a gia ban (nghin dong) cua mdi don vi san pham va X 1a s6
lugng don vi san pham da ban.

Y=

p:

a) Tim cong thirc tinh X nhu 1a ham sé cia . Tim tap xac dinh ctia ham ) nay. Tinh s6 don vi
san pham da ban khi gia ban ctia moi don vi san pham 1a 240 nghin dong.

b) Khao sat su bién thién va vé d thi cua ham sé * =X(P) Tir dd thi da vé, hay cho biét:

- S6 lwong don vi san phim ban dugc s& thay d6i thé nao khi gia ban 7 ting;

’ x lim x(p)
- Y nghia thyc tién cta gidi han #* '
Loi giai
> 54 -
P:L: p(1+0,01x) =354 = p+0,01pr =354 = 1_:3,4 P
ayvi  1+0,0Lx 0,01p
Téap xéc dinh ciia ham s6 1a: (0:334]
§4- 2:
_334- 240 _ 475

Xr=———=
Vi P =240 0 o 0,01.240

Viy véi gia ban mdi don vi san pham 13 240 nghin dong thi ban dwgc 47,5 don vi san pham.

354-p
0,01p

x =x(p)
b) Khao sat su bién thién ctia ham so:
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1. Tép x4c dinh ctia ham sé: (0:334]

2. Sy bién thién:
.15
Ta c6: (0.01p)  y4imoi PE(0:354]

Ham sd nghich bién trén khoang (0:354)

Ham s6 khong c6 cuc tri.

54 -
lim x(p) =lim 334- p =+
Gi6i han: *" o 0,01p
x =x(p) :354_ P
Do d6, dd thj ham sb . 0,0lp ygi PE(0;354] nhan duong théng p=0 lam tiém cén
ding.
Bang bién thién:
z |0 354
y' -
o0
y -\--\-x-\-""\-\.\_\_%_\-
HH‘“*:L. )
3. D6 thi:
54 -
flp)=0= 334-p =0 = p =354
Ta co: 0,01p
: 354-
| ==l s
Do thi ham so 0.0lp 4 truc hoanh tai diém (354:0)
: 354-p
x=f(p)= d2Y (200
D thi ham s6 0,017 gj qua céc didm 30018%:(200:77).
: 354-
x=f(p)= L

D6 thj ham s6 0,01p 4 PE(0:354]

la duong mau xanh:
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Cau 33.

100

80 -

60 71

40 1

LS

O 100 200 300 334

- S6 lwong don vi san pham ban sé& giam di khi gia ban tang, va s& khong ban duoc san phim nao
néu gia ban 1 354 nghin dong

: . lim x(p)
- Y nghia thyc tién cta giéi han #~° :

don vi san pham s€ ban dugc cang nhicu.

1im+ x(p) =+=

Vi ! nén gia ban cang thap thi sé lugng

Xét mot thau kinh hi tu c6 tiéu cu / . Khoang cach 7 tir vat dén thau kinh lién hé véi khoang
cach 4 tir anh dén thau kinh boi hé thirc:
I 1 1
+

a) Viét cong thirc tinh ¢ =8(P ) nhu mot ham sé caa bién P € (fi+%)

lim g(p): lim g(p)
b) Tinh cac gidi han * ™ =

va giai thich y nghia cac két qua nay.
¢) Lap bang bién thién ciia ham s6 9 =8(P ) trén khoang (f3+40)

Loi giai

111 : :
Ll lo -2 g=e(p) =L .
a)Taco: ¥ ¢/ 7= . Do ds, P f ysi PE(fi4).
lim ¢(p) = lim —Z— =lim —/_ =7, lim g(p) = lim -2 =+cr
b) P
lim g(p)=1:

—

Y nghia cua * Khoéng cach tir vat dén thau kinh tién ra v6 cung thi khoang cach tir
anh dén thau kinh xap xi tiéu cu.

) lim g(p) =+ ., C
Y nghia cia " : Khoang céach tir vat dén thau kinh ti€n gan vé tiéu cu / thi khoang
cach tr anh dén thau kinh 1a cang 16n.
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Cau 34.

Cau 35.

A —<DV¥pe(f;+x)

g =g(p)= — ) ) .
¢) Ta co: (p- f) nén ham s nghich bién trén (/3+%°)
Bang bién thién:
p|f o0
g9'(p) =
+oo
g(p)
~x

Mot duong day dién dugc ndi tir mdt nha may dién & 4 dén mot hon dao & C nhu Hinh. Khoang
cach tir C gén B 1a 4km By bién chay thang tir 4 dén B vdi khoang cach Ia IOkm: Tong chi
phi lap dat cho 1 km day dién trén bién la 50 tri¢u dong, con trén dat lién 1a 30 tri¢u dong.

C

4 km

M A

B

Xac dinh vi tri diém M trén doan 4B (diém ndi day tir dat lién ra dao) dé tong chi phi lap dat 1a
nho nhat.

Loi giai

Dit MB =x(km,0 =x *_f-ll:l]l’ khi do, AM =10- x(fm) va MC :J.-‘H‘B: +CB’ :\-".‘I.': +10(/km)

Khi d6, chi phi néi dién tir 4 dén C 1a: J (¥) =3000- x)+50a" +10 i ia 1800y

=0y +144 = x =3

o= 25x°

| Led

50x x
f [_T], == 30+ : =) = - —
J.‘r' +16 Q'« +16

(do 0=<x 210)

Ta co:

£(0) =500: £(3) =460, £(10) =10029

Ta co: nén chi phi nhé nhat 1a 460 triéu dong khi

x =3

Vay M cach B mét khoang 3K trén doan 4B (diém néi day tir dAt lién ra déo) thi tong chi phi
lap dat 1a nho nhat.

Khi mét vat la mic ket trong khi quan khién ta phai ho, co hoanh day 1én trén gy ra tang ap luc
trong phdi, theo d6 cudng hong co thit 1am hep khi quan khién khong khi di qua manh hon. Dbi

vo1 mot luong khong khi bi day ra trong mot khoang thoi gian c6 dinh, khi quan cang nho thi
ludng khong khi cang day ra nhanh hon. Van toc luong khi thoat ra cang cao, luc tdc dong l1én vat
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Cau 36.

la cang 16n. Qua nghién ctiru mot sd trudng hop, nguoi ta nhan thiy van toc V ciia ludng khi lién
hé véi ban kinh * cua khi quan theo cong thirc:
1

v(x) =k (x, - x)x*,—x, <x <x,
2

= trong do k 1a hang sd (k>0)

va %0 1a ban kinh khi quan & trang
thai binh thuong. Tim ¥ theo %o dé van tdc cua ludng khi mot con ho trong truong hop nay 1a 16n
nhét.

(Ngudn: James Stewart, J. (2015). Calculus. Cengage Learning 8th edition, p.285)

Giai

- 2 —X, <X =x
() =(x, - x)x" . x 2. L a0 0
fx) o vo1 70 ¢0 dinh va <

Xét ham s -
Do ¥ 1a hang s6 nén van tc ciia ludng khi mot con ho 16n nhét khi J(x) dat gia tri 16n nhat.

, fx)=-x"+xx°
Ta co fx) R

Fx)=-3x" +2xx

f(x)=0e x=0ho?x =33

Béng bién thién:

1 2
X 7)(0 ixo XO
f'(x) + 0 —
2
5%)
f( jxo) f(x,)

. (2
max f (x) =f | 3%

i
|

Duya vao bang bién thién, taco >

. ; . X ==X
Vay van toc cua luong khi mot con ho 16n nhat khi 3

Gia su chi phi cho xuat ban * cudn tap chi (gom: lwong can by, cong nhan vién, gidy in,...) dugc
cho bdi cong thue:

C(x) =0,0001x" - 0, 2x +10000, trong do Clx) dugc tinh theo don vi 1 van dong. Chi phi phat

hanh cho mbi cudn 13 4 nghin dong.

a) Tinh tong chi phi I'(x) (xudt ban va phat hanh) cho X cudn tap chi.

Mix)= I(x)

b) Ti s6 X duoc goi 1a chi phi trung binh cho mot cudn tap chi khi xuét ban * cudn.

Tinh M (x) theo ¥ va tim sb luong tap chi can xudt ban sao cho chi phi trung binh 14 thap nhat,
biét rang nhu cau hi¢n tai xuat ban khong qua 30000 cudn. Khi do chi phi trung binh cho mdt cudén
tap chi la bao nhiéu?

Giai

a) Chi phi phat hanh cho mdi cu6n 1a 4 nghin dong, tirc 14 0,4 van dong.
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Suy ra chi phi phat hanh cho * cuén la 0,4x (van dong).
Theo dé bai, ta c6 tong chi phi xuat ban va phat hanh cho X cudn tap chi 1a:
T(x) =C(x)+0,4x =0,0001x" +0, 2x + 10000, x > 0.

M(x) =% ~0,0001x +0,24+ 1 20%

b) Ta co X X

' f(x) =0,000Lx + 0,2+ 1200 }
Xét ham so x  yai 0<x=30000

£ (x) =0,0001-

10000 _ 0,0001x" - 10000

X X
f (x)=0e= x =10000(do x> 0).

lim f(x) =+oc.

Bang bién thién:

X 0 10 000 30000
f(x) - 0 +
+oo f(30 000)

Dua vao bang bién thién, ta thiy gia tri cta M(X) 1ho nhét khi ¥ =10000
Vay s6 luong tap chi cin xuit ban sao cho chi phi trung binh thap nhit 1a ¥ =10000 (cyén).

Chi phi trung binh cho mdt cuén tap chi khi xudt ban 10000 cuén 1a: M (10000) =22000 (43,4

Cau 37. Xét mot vat that dat trude thiu kinh hoi tu co tidu cu / > 0. Goi @ 13 khoang cach tir vat dén thiu

- , , - d <0
kinh (4 >0):d" 13 khoang céch tir théu kinh dén anh (anh that thi ¢ >0 anh ao thi ¢ = ). Taco

L :I—+L hayd = 9 -
cong thirc: / d d d- |
_ b= 3x
Xét truomg hop /=3, dat ¥ =9V =4 Tacohamsd = x-3 va X #3

a) Khao sat va v& d6 thi ctia ham s trén.
b) Dua vao d6 thi ham sé trén, hay cho biét vi tri ctia vat dé anh cta vat 1a: anh that, anh ao.
¢) Khi vat tién gan dén tiéu diém thi anh thay doi nhu thé nao?
Théu kinh hai tu
4

B
Vit AB I

_________________________________________________

Anh A'B'
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Tap xac dinh: D =R\{3}
- Chiéu bién thién:

y = -9 — <o YxeD
(x-3F

- G161 han va tiém can:

nén ham so6 nghich bién trén D

nén ¥ =3 13 tiém can ngang cua do thi ham so

. . k) . . Ix |

lim y =lim ' =3 lim y = lim i ‘ =3
F— R K== s—-m| oy- |

lim y =lim —/—— =+ limy =lim — =- =
x—3" =3 y= =3 =3 x=3

- Bang bién thién:

nén X =3 13 tiém can dung cua d6 thi ham so

T 9 +oo
y.ﬂ —_
3 +0o0
Y
80 3

Khi ¥ =0 thi ¥ =0 pap (0:0) 13 giao diém cua ¥ véi truc Oy Ox

Uk

b) Dé anh cta vatla anh that thi €' >0 hay V> 0=>x<0 hodc ¥ >3 hay ¢ >3 (do 9 1akhoang
cach tir vat dén thiu kinh nén ¢ khéng thé nhé hon 0)

Pé anh ctia vat 13 anh ao thi @ <0 pay ¥ <0 =0<x<3 0 0<d <3
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Cau 38.

¢) Khi vt tién gan dén tiéu diém thi khoang cach tir &nh dén thau kinh tién dan tdi vo cung, anh
cua vat dan bién thanh anh ao

Ban Viét mudn ding tim bia hinh vuéng canh 6dm 1am mot chiée hop khong nép, co day 1a hinh
vudng bang cach cat bd di 4 hinh vuéng nhdé ¢ bon goc cua tam bia (Hinh).

o

Ban Viét mudn tim do dai canh hinh vuong can cat bo dé chiée hop dat thé tich 16n nhéat.
a) Hay thiét 1ap ham sd biéu thi thé tich hop theo X v&i ¥ 1a do dai canh hinh vudng can cit di.
b) Khao sat va v& do thi ham sb tim duge.

Tir 46, hdy tu van cho ban Viét cach giai quyét van dé va giai thich vi sao can chon gié tri nay.
(Lam tron két qua dén hang phan muoi.)

Loi gidi
a) Chiéu cao cua hop sau khi cit la: X
Chiéu dai cua hop sau khi cit la: 6~ 2x
Chiéu rong cua hop sau khi citla: 6- 2x

Thé tich ctia hop la: F(x) =x(0- 2x)” =4x - 245" +30x

b) Tap xac dinh: © =(0;3)
- Chiéu bién thién:
x =1

IV (x) =12x" - 48x +30 =0 =
x =3

(0:1),35+) gy V' (9)>0 pan ham sé ddng bién trén mdi khoang d6. Trén

Trén céac khoang
khoang (3) gy V' (x) <0 nén ham s6 nghich bién trén khoang do.
" Cuec tri:

\ £ o= V., =16
Ham s0 dat cuc dai tai ¥ =1 vy Yea

\ e 2 R . =0
Ham s0 dat cuc tiéu tai =3 va Vet

- Bang bién thién:
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T 0 1 3
V' () + 0 -
A6
V(m) / \HH\\H\
/ h\\““u
o S0

Khi ¥ =0 thi V() =0 ngp (0:0) 13 6iao diém cua db thi véi truc O

F(x) =0 = 4x - 24x" +30x =0 =
. x =3
Ta co:

Vay dd thi cua ham sb giao véi truc OX tai diém (0;0) y3 (30)

A

L6

Vi 0<x <3 (vi 6 mdi canh déu cit di 2 dAu nén néu ¥ =3 thi ban Viét phai cit hét tim bia. Do do,
ban Viét nén cit di 4 hinh vuéng & goc c6 canh bang ldm 3¢ thé tich cua hop dat gid tri 16n nhat 1a
16dm”

Cau 39. Trong mdt nha hang, mdi tudn dé ché bién * phéan an (X 14y gia tri trong khoang tir 30 dén 120)
thi chi phi trung binh (don vi: nghin dong) cua mot phan an dugc cho bdi cong thure:
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_ 3
C(x) =2x- 230+ 7200 ;
x

a) Khao sat va v& d6 thi ham sd C(x) trén [30;120]'

b) Tu két qua trén, tim $b phén an sao cho chi phi trung binh cua mét phﬁn sn 1 th ép nhét.
Loi giai
Tap xéc dinh: P =[30:120]

- Chiéu bién thién:

c)=2-22 g =-60(loai)

=

x x =060

Trén céc khoang (30:60) i ¥'<Opan ham sé nghich bién trén khoang d6. Trén khoang

(60:120) thi ¥ > 9 nén ham sé d@)ng bién trén khoang do.
- Cuec tri:

Ham s6 dat cuc dai tai X =00 vy Ve =10

- Céc gidi han tai vo cuc:

B _ o B _ e
lim C{x) =lim | 2x- 230+ 72000 __ o) lim C{x) =lim | 2x- 230 + 72001 _
- Bang bién thién:
z | 30 60 120
Y’ - 0 +
0 70
*HN‘ ,-':'*
“\HH - g
- ,J’
Yy ~- ~
K\ . ey
“\_‘x -
&“ -
10

Do thi ham sé:
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b) Tir bang bién thién, ta thiy T 01 Clx) =C(00) =10

Vay dé chi phi trung binh ctia mot phan an 13 thap nhat thi s6 phan an 1a 10

Cau 40. Dién tro R(€) ciia mot doan day dan hinh tru duoc 1am tir vat liéu c6 dién tro suat © (2m) , chiéu
, S\im” s
dai 1M va tiée dién " duogc cho badi cong thic S

\) P

I 2l
re v

Gia str ngudi ta khao sat sy bién thién ctia dién trd R theo tiét dién S (¢ nhiét do 20 C') ciia mot
soi day dién dai 107 1am tir kim loai c6 dién tré suat © va thu duge do thi ham sb nhu Hinh.
R(Q) 4

0,002

0,0015
R=10,001

0,00T1 1\ (0,000169; 0,001)
0,0005

0| 0,00050,0010,0015 0,002 0,0025 S (m?)

a) Co nhan xét gi vé su bién thién cua dién tré R theo tiét dién S 9

b) Tir d6 thi, hdy giai thich ¥ nghia ctia toa d6 giao diém ctia dd thi ham sé véi dudong thing
R =0,001

¢) Tinh dién tro suat © cua day dién. Tir d6, hdy cho biét day dién duoc lam bang kim loai nao
trong s0 cac kim loai dugc cho ¢ bang sau:
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Cau 41.

Bac 1,62.10°%
Pong 1,69.10°
Vang 2,44 .10
Nhom 275 .10°

Sét 9,68 .10°

Loi giai
a) Khi S = *© thi R~ 0 nghialakhi S cang 16n thi R cang bé

b) Toa do giao diém cia dd thi ham sb voi duong thing & =0:001 cho bit kni
5 =0,000169m" thi R =0,001

_RS 0,001 -0,000169

=1,69.10°(Qm)
) P f 10 '

Vay day dién tré duogc lam béng déng
S6 dan ctia mot thi tran sau ! nam ké tr nim 1970 duoc udc tinh boi cong thic

]
£ =221 o)

L+ 5 duoc tinh bang nghin nguoi).
a) Tinh s0 dan cua thi tran vao nam 2022 (lam tron két qua dén hang phan nghin).

b) Xem ¥ =/ (1) 13 m¢t ham s6 xac dinh trén nira khoang [: *%) . Khéo sat va vé dd thi ham sb

oy
¢) Pao him cta ham s6 ¥ =/ () bidu thi tbc do ting dan sé cia thi trdn (tinh bing nghin
ngudi/nam).

- Tinh toc do tang dan s6 vao nam 2022 cia thi tran do.

- Vo nam nao thi téc d6 ting dan s6 13 0,192 nghin ngudi/nim?

Giai

£(52) :Ef:u 52+10 :IBGE ~23,895
a) Ta co: 52+5 57 (nghin nguoi).
Vay s6 dan cua thi tran vao nam 2022 khoang 23895 ngudi.
b) 1) Su bién thién
- Gi6i han tai vo cuc va duong ti€ém cén ngang:

lim f(t) =26 , =76 <+ .. N .
i . Do d6, dudng thang ¥ ~<° 1a tiém can ngang cua dd thi ham sb.
120

— >0
(t+35)°

v&i moi £ =0,

f )=

- Bang bién thién:
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f'(n +
___»26
f(1) )
2
Ham s6 dong bién trén nira khoang [0:+20)
Ham s khong ¢o cuc tri.
2) Pb thi
- Giao diém cua dd thi voi truc tung: (0;2)
. 20t +10
‘ , Cde Ly =f0) ==
- P thi ham s6 di qua diém 1), Vay db thi ham sé t+5 120 qugc cho & Hinh.
=26
26
64
0 w 3
. 120 40

1 (52)=

¢) Tbc do tang dan s6 vao nam 2022 cua thj tran 1a: (52+3)" 1083

120

(1) =0,192 =
foAt) (+5)

=0,192 = (t+5)° =625 = t =20 (do ¢ =0).

- Ta cé:
Vay vao nam 1990, thi téc d6 ting dan s6 14 0,192 nghin ngudi/nam.

bé van dung dao ham va khédo sat ham s6 vao giai quyét mot sO bai toan trong thuc tién, trudc hét
ta can xay dyng mé hinh toan hoc cho bai todn, trong d6 khau then chét 1a dwa ra mot ham s6 mo
phéng dugc mobi lién hé gitra cac ddi tuong, hién tugng trong bai toan do. O cac vi du trén, nhitng
ham sb nhu vay dugc cho sin. Trong cac vi du dudi day, ta s& tim hiéu mot vai cach xay dung don
gian cho nhitng ham sé nhu thé.

Céu 42. (Bai toan thiét ké mo hinh dudng giao thong) Dé thiét ké mo hinh ciia mot doan dudng cao toc ndi
hai suon doi véi su khac biét vé do cao ¢ vi tri hai suon do6i giao nhau 1a 50 feet (Hinh 27), nguoi
ta c6 thé lam nhu sau:

- Chon hé truc toa do Oxy voi géc 0P vi tri hai swon doi giao nhau, phuong nam ngang la tryc
Ox , don vi trén moi truc toa do 1a feet (1 feet =0.3048m ).
- Chon hai vi tri 4,8 13n luot trén hai suon d6i. Bang cach do dac tai thuc dia, ta x4c dinh duoc

toa do cua hai didm 4B va goc déc @ (don vi: d6) tai didm B cua swon ddi. Gia sir ta ¢6
A(- 1000;60), B(1000;90) va tane =0.04 (Hinh)
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- Trong hé truc toa @0 9 | quan sit duong cong (v& bing nét dit) mé phong doan dudng cao tbe

nbi hai suon ddi, dudng cong d6 goi nén hinh anh d6 thi ctia ham s bac ba. Vi thé ta c6 thé chon
= f(x) =ax’ +bx" + cx +d(a #0)

[- 1000;1000]

ham sb bac ba ¥ sao cho trong hé tryc toa do Oxy 45 thi ciia

ham sé d6 trén doan mo phong doan duong cao téc can thiét ké. Ta chon theo

nguyén tic: Hé s6 goc cua tiép tuyén tai B cua do thi ham sé d6 bang 0,04.

_\'JL
....... B(1000:90) ___——.-ecneenccen
..-‘-..‘_-‘[ 1 000 : 60) /

Khong vé theo diing ti 1¢ xich o

Y

Hay xac dinh ham s6 bac ba do.
Giai

Do d6 thi ham s6 bac ba =/{x) =ax’ +bx” +cx+d(a #0) diqua diém (0:50) nén d =50 , suy

- 1000:60) B(1000

ra & =f(x) =ax” +bx” +cx +50 . Do dd thi di qua cac diém Al ; 90) nén ta

"~ 10000000004 + 10000005 - 1000 =10 (- 1000000004 +1000005- 100c =1

o 1000000000a + 10000005 + 1000 =40, hay | 100000000a + 1000006 + 100 =4
1
40000
100000000g +100: =1, 5.
suy ra
1 (x) =3ax” + 2bhx +¢c =3ax’ + : T+

Ta co: 20000

Do hé s goc cua tiép tuyén tai B cta d6 thi ham sé d6 bang 0,04 nén

A (1000) =3000000a +‘}I—+c' =0,04

20 tire 1 3000000a + ¢ =-0,01

Ta c6 h¢ phuong trinh sau:

100000000a +100¢ =1,5 4 = 20000000
suy ra
3000000 +c =-0,01, . .= 11
400
) , flx)=- L SN 7
Vay ham so6 bac ba can tim 1a 80000000 40000 400

Cau 43. (Bai toan thiét k& mo hinh d4nh gia ki nang) Mot trung tim day nghé can thiét ké mo hinh danh gia
ki nang ctia mot hoc vién theo hoc nghé ddnh may. Nguoi ta ¢6 thé lam nhu sau:
" Peé xay dung md hinh todn hoc cho bai todn trén, ta sir dung thong ké. Bang cach khao sat toc do
danh may trung binh S (tinh bang tir trén phit) ctia hoc vién d6 sau  tuan hoc (5 =t <30) , ta thu
thap cac so li¢u thong ké dugc cho trong Bang
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t [5 [10 |15 [ 20]25] 30
S 38156 |79 |90 |93 94
- Ta cin chon ham s6 ¥ =/ () d& biéu din c4c sb liu & Bang, tirc 14 ¢ hé truc toa do O | dd thi
(0; +20) A(5;38)

cita ham s0 do trén khoang "gan" voi  cac  diém

B(10:50),C(15:79), D(20;90), £(25:93), G(30; 94}. Ngoai ra, do tdc d6 danh may trung binh cua

hoc vién ting theo thoi gian ? va chi dén mot gidi han M nao d6 cho du thoi gian ¢ c6 kéo dai dén

v6 cung nén ham s6 ¥ =/ () phai thoa man thém hai didu kién: Ham sé d6 ddng bién trén khoang

(0; +00) lim f(t) =M €R. M >94 ' ‘
’ va o . Vi cac ham da thtrc (v61 bac 16n hon hoac bang 1) khong

thoa man hai di€u kién d6 nén ta chon mgt ham phan thirc hiru ti d€ bicu dién cac so li¢u & Bang.
at+h

, . ft) (ac #0)
Ta c6 thé chon ham s6 c6 dang ct +d cho muc dich d6. Dya vao Bang, ta chon
. 110¢- 280
() =—F—(t>0)
ham so t+1 .

a) Dya theo mo hinh d6, dy doan téc d6 danh may trung binh ctia hoc vién d6 sau 40 tuan (1am
tron két qua dén hang don vi cua tu/phut).

(0;

b) Xem ¥ =/ 12 mot ham s6 x4c dinh trén khoang +o0) , hdy tim tiém c@n ngang cla dd thi

ham sé do.
¢) Néu nhan xét vé tbe d6 danh may trung binh cta hoc vién d6 sau thoi gian ? ngay cang l6n.

Giai

. 110 -40- 280
JH0)=—— =9 )
a) Ta co: 40+2 . Vay toc d§ danh may trung binh cia hoc vién do6 sau 40
tuan 1a khoang 98 tir/phut.
; 200 |
lim‘ 110- 22 | =110

. |
lim f(¢) =lim M =
t+2]

b) Tacé: "~ ce 42
Vay dudng thang ¥ =104 tiém can ngang cta do thi ham s6 ¥ =1,

¢) Do dudng thing =110 1a tiém cén ngang cua do thi ham sé =1 () nén khi 7 cang 16n thi
toc d§ danh may trung binh ctia hoc vién doé sé tién gan dén muc 110 tu/phut.

. 110¢- 280
. Cy=ft)=————(t>0)
Cha y: D6 thi ham s t+1 dugce cho & Hinh.

y= 110
110

(0:- 140)

Do thi d6 giao véi truc tung tai diém c6 toa do 1a
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Cau 44.

Cau 45.

Mot trang sach c6 dang hinh chir nhét véi dién tich 1a 384cm”  Sau khi dé 1@ trén va 18 dudi déu la
3em , dé 18 trai va 18 phai déula 2¢m  Phén con lai cua trang sach dugc in chit. Kich thude tdi wu
cua trang sach la bao nhiéu dé phan in chir trén trang sach c6 dién tich 16n nhat?
Loi giai

Gia str chidu dai cua trang sach 13 ¥ va chiéu rong 1a . Theo d¢ bai, dién tich ciia trang sach 1a:
xy =384em’
Khi dé 1 trén va 18 du6i déu 1a 3¢m 1 trai va 18 phai déu 1a 2¢7 thi dién tich phan in chit & la:
(x=-23)y-22)=(x-0)y-4)

384

X =—
Ta co: Yo

384
| (x- m‘ 4 ‘
Thay * vao phuong trinh (x=6)(¥-4) (5 thy duogc

354

m—x—m\ 4'|

s |ﬁ304‘

Fi(x) =0 -4+ ‘“im‘ —0— x =24
—24— y =16

Thé vao (1): *

Vay kich thuge cta trang sach c6 chidu dai 24¢7 | chidu rong 16cm phan in chit trén trang
sach co dién tich 16mn nhat

Mbt bac nong dan c6 ba tm luéi thép B40 | mai tim dai (") va muén rao mot manh vuon doc
bo song c6 dang hinh thang can ABCD phy Hinh (bo song 1a duong thang CD khong phai rao).
Hoi bac do c6 thé rao duge manh vuon cd dién tich 16n nhat 1a bao nhiéu mét vudng?

A a({m) B

ai{m) alm)

D s
Loi giai

Gia st chiéu dai cua hai canh day ctia hinh thang cén lan luot 1a X va 2¥ | va chiéu dai cta canh
A 1A - r 1A C s s 1a. 1 =afla@- 3x eyt
bén 1a @~ 3X Do d6, chiéu cao cua hinh thang can la: ( )

5 _(x+2x)h dxyfla- 3x) - i

Dién tich cua hinh thang can la: 2 2

Pé tim gia tri 1on nhit cia S , ta can tim giatri * sao cho dao ham cua S theo ¥ br:ing 0. bao ham

cua S theo ¥ duoc tinh bang cong thirc sau:
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_dS Ix(8x-9) N 3\}‘- v +(a- 3x)

5
Cdx EJ— o +(a- 3x) 2

Giai phuong trinh S =0

Sau khi giai, thay * vao cong thirc dién tich A) , ta tim dugc dién tich 16n nhat cia manh vudn cé
a*3

2 N N ITELL 4
thé rao duogc la

Cau 46. Tu téng kho 6 dia diém C cach bo song [(km) , nguoi ta can van chuyén hang hoa dén tram trung
chuyén M & bo song dé rdi van chuyén tiép béng duong thfly dén kho cang B (hinh v&). Hay
hoach dinh tuyen duong bo tir C qén M va tiép dén la tuyen duong thity dén B sao cho chi phi

van chuyén 1a thap nhat, blet rang chi phi van chuyén mot tan hang (trén ciing mot don vi khoang
cach) theo dudng bo dit gip 4 1an chi phi theo dudng thuy.

Bai giai
Puong nhién néu phi van chuyén theo dudng bd bang hoic thip hon theo dudng thiy thi ngudi ta
chi can vach tuyén duong b thang tir C ¢én B 1a xong.

Ta ki hiéu khoang cach AM 1a X ; khoang cach tir 4 dén B 1a P (c6 dinh). Khi d6 chi phi van
chuyén mét thn hang tir C dén B 1a ¥ /() ygi k 13 hing s6 nao d6 cho trude va 7 (%) duge xac
dinh bai biéu thic

fx)=4fx* +7 +(p- x),0=x< p.

Ta can tim gia tri nho nhét ctia F(X) Taco

w’ﬁ_

flx)=le x, = s

D@ dang kiém tra rang f) dat cuc tiéu tai 0 va do 1a cuc tiéu duy nhét. Luc nay, CM tao véi
V15
tana =——

CA mot goc @ ma 15

Dé xét xem hiéu qua kinh té, ta gia thiét gia van chuyén mot tin hang trén don vi duong di theo
duong thing 1a @ (ddng), cong bde dd (tai M ) va xép 1én tau tai B 1a & ddng. Khi d6 tuyén giao
thong thuy bd d6 6 loi vé kinh té néu 4aCM +aMB +b < 4aCB

Céu 47. Theo cac nha diéu cAm hoc, khi bay ngang qua mit nudc, chim phai tiéu ton nhiéu ning lugng
hon so v6i khi bay ngang qua dat lién, va theo ban nang, chim luén chon dudng bay ti€u ton it
nang luong nhat.
M5t con chim cét canh tir ddo 4 cach bo bién 4km Hiy xem 4 nhu 1a mot diém, bo bién la mot
duong thang; va goi B 13 hinh chiéu vudng goc ciia 4 1én bd bién. Quan sat cho thay: trudc tién
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Cau 48.

chim bay dén mot diém C trén b bién, sau d6 méi bay doc theo bd bién dén td D cua né. Gia sir
B va D cach nhau 12km

Dit FZW/Z;

trong d6 W va L 1an luot 12 ning luong tiéu tbn mdi kilomét bay khi chim bay ngang qua mat
nude va khi chim bay ngang qua dat lién.

Pao

!
4,
I
]
}

z C B bién D

vy

Xac dinh vi tri cua Cnéur :\E.
Loi gidi

Tadat BC =¥ (km) (g ¥€[0:12] gpi 46 ning luong tidu tén sudt hanh trinh bay ciia chim (theo

qmmsanaﬂm+f:ﬁF+U3<ﬂL=Lﬁfhfh}=nha+xﬁﬂz—m

: rx 4
j. {.T}: == | =0 x = . =4 {'i"i}': flz }
Pao ham ;l 0 +x” w_.n‘f" -1

0;4] [4;12]

Ham s6 / nghich bién trén [ va dong bién trén nén ham sé 7 nho nhét tai ¥ =4 tic

3 BC =4(km)_

Hay chon dia diém dé xay dung mot cay cAu vuot song sao cho chiéu dai doan duong ndi hai dia
diém cho trude ¢ hitu ngan va ta ngan song 1a 16n nhat (hinh v¢).

Loi giai

Gia sir hinh vé trén 13 so d6 dia diém xay dung cau va ving gan cic dia diém 4 va B & hai phia

cua song. Theo bai ra, ta c6 cac khoang cach a,b,e va lla khong doi.

Néu cau duoc xay dung nhu vay thi chiéu dai cia doan duong ndi cac dia diém 4 va B s8 béng
I =l(A,B)=AC+h+DB
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Ta dit bién * =AC khoang cach gitra A 3 Cx€[0;c]

Ta c6
AC =yJa* +x* DB =1,|||h: +(c- x) va do do l(x) =+Ja’ +x" +h +1,|||h: +i{c- xf ae[lic].

Nhu vay, bai toan da cho quy vé tim gia tri nho nhit cia ham s6 [(x) trén doan [0:¢] Taco

X - e
-
Na® + 3t ».|I|h: +(c- x)
_-"m+ (x- cWa® + 3
J(ﬂ: + ) (B + (c- x) .
Pao ham | (%) =0 i ¥NO +(e- x) +(x- cWa® +x7 =0.

Gidi phuong trinh nay, ta dugc

[ (x)

X [h: +(e- .‘l.'}:l =(x- c) (ﬂ: + .1':)

b5’ :ﬂ:[.I'- x).
. =
a-b
_ ac
Vay nghiém cua phuong trinh la L~ 4% b
a ac
. X 3 ) 0: , >1 x =
Nghiém ' nam ngoai doan [ >C]. That vay, néu 4 >b thi a-b nén hé thic a-b
ac
X, =
ching té rang N ZC€ Néu a<b thi & <0 cling nam ngoai doan [0:¢] piém a+b nam
<l= e <
X, = C
trong khoang (0:0) yei moi gid tri duong a,b,¢ i g do *2 7 0 va a+h - oatbh

ac

’ \ , Xy = , » .
Mat khac, dao ham [ (x) ton tai khap noi nén ngoai a+b thi ham sd khong con diém t6i han
nao khac.

Lap bang bién thién

T 0 X C
I'(z) - 0 +
™ -
et e
", -
) \\ /z
Il{z) o
., 4
. A
., -
\\\ o -
., P
\-\
‘&' p -
min
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Cau 49.

Cau 50.

Tur bang bién thién ta suy ra ham ) I(x) dat cuc tiéu duy nhét tai diém X . Gia tri cuc tiéu do cling

chinh 14 gia tri nho nhét d6i v6i chiéu dai I(x) trén doan [0:¢] pidu do co nghia 1 cau can xay
ac
. AC =
dung tai dia diém ma a+bh

Mot chat diém chuyén dong theo quy luat s(t) =066 - £ - 9t +1 , S tinh theo mét, ! tinh theo giay.
Trong 5 gidy dau tién, thoi diem ! ma tai d6 van tbc ctia chuyén dong dat gia tri 16n nhat s€ 1a bao
nhiéu?

|

i

2|t

Loi gii
Ta c6 van tc 1a V(1) == () =12t~ 3 -9, (t)=-0t+12,v(t) =0 = t =2.

Lap bang bién thién, ta c6

t 0 2 5
v'(t) + 0 -
3.
o
/’/% \\\\
v(t) / .
,// ™ e
e I
// g \\\‘\
e R

1. N , max,_ . ovit)=v(2) =3
Dua vao bang bién thién, ta co 'E'-""'lf'} v(2) .

Vay trong 3 gidy, van tdc ctia chuyén dong dat gia trj 16n nhat.
Mot cai day dai L dugc cat thanh hai doan. Mot doan bi ndi thanh dang hinh vudng va doan kia 1a

thanh hinh tron. Cai day s& bi cit nhu thé nao sao cho tong dién tich bao gom boi hai doan day nay
la

a) Cuc dai;
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b) Cuc ticu.
Loi giai
Gia st ¥ la canh cua hinh vudng va 7 1a ban kinh cta hinh tron nhu hinh v&

L

4x 27r

[ ]

1 =x + T trong @6 X va 7 lién hé boi phuong trinh 4 + 27 =L.

Téng dién tich 1a -

A=x"+7—(L-4x) =x +I—f_L— 4x).
Tt hai phuong trinh nay, ta co 4r ar
1 2 1 L
A =2x+—2(L- 4x)(-4) =2x- —(L- 4x) =0 x=—(L-4x) = x = :
Pao ham 4T T T 4+
. A(.T}:2+E>D .
Dao ham cap hai T nén ta co6 ket luan sau:

a) Dé 1am cuc dai 4, chung ta phai Iya chon ¥ =0 va sir dung tat ca cai diy lam duong tron. Néu
chung ta cr nhat dinh cat cai day thi a) khong c6 cau tra 161 vi khi d6 ching ta luon c6 thé tang
tong dién tich bang cach dung doan day con lai.

L
x=
b) Tong dién tich dat cyc ticu khi 4+ Vay chiéu dai cua doan day da dung lam hinh vuéng
4L
sé la 4+ 3 chiéu dai doan day lam hinh tron sé& [a
L-4x=L- AL _ At :
d+7 4+

Chu y rang, dién tich dat cuc tiéu khi ma duong kinh ciia duong tron bang canh ciia hinh vuong, vi
4L ‘ | L

| |
27 =—(L- 4x) :—‘L—
T

T d+7| T d4+7 4d+7

Céu 51. MOt nha may san xudt cac hop dung xa phong hinh try nhan ¢ don dit hang d6i véi cac hop co thé

, , vV R U U U S ST VX
tich dugc chi rd 1a " ©. Dié¢n tich toan by bé mat ciia mot cai hop s€ dat cuc tieu khi nao? Va so
lugng kim loai can cho nha may la bao nhiéu?

a4



Cau 52.

Loi giai

S, s 1 s ar s v 1A s 2o o Vo=arth
Gid su 7 1a ban kinh cua déy va h 1a chiéu cao cua hinh tru. Thé tich 1a: "0
cAr A« \ A 1x — gl .
Dién tich bé mt toan phan la; 4 =27 +arh.
. . [ . 2F
A=2mr +arh =21 + 20r — =211 + —
T hai phuong trinh nay ta rat ra r r
2 .
A =4rr- —=0= 21" =V.
Pao ham r

| I
r :.I-'*‘ ,}" =h :31-'*’_}—
Giai phuong trinh nay ta duoc =T =T

Vay khi # =27 hay chiéu cao ctia hinh tru bing ban kinh day thi thé tich hinh tru 12 16n nhat.

Mot nguoi dan 6ng mudn ha thity chiée thuyén ctia minh tir diém 4 trén bd mot con song rong
3km va mubn cap bén sang diém B ciia bo dbi dién, cach 8km theo huong xudi dong véi thoi
gian nhanh nhat c6 thé (xem hinh v¢)

8km
62 T D = B

3km

A

Ong c6 thé cheéo tryc tiép sang diém C by dbi dién rdi sau d6 chay xudng diém B, hoic ong co
thé chéo thing sang diém B , hodc chéo dén diém D gitta C va B rdi sau d6 chay xudng diém
B . Néu ong c6 thé chéo qua séng véi van toc 1a © km/h va chéo xudi dong véi van toc
8km/h thi 6ng nén dung chan ¢ diém nao dé dén B nhanh nhét? (Gia st van téc ciia dong nude
khong anh hudng bao nhi€u dén van tdc chéo thuyén ctiia ngudi dan ong).
Loi giai

Goi ¥ 1a khoang cach tur C @én D thi khoang cach ma ngudi dan ong phai chay 1a PB =8- x y
a theo dinh li Pythagore, ta c6 dugc khoang cach duong chéo: 4D =Vx~ +9

Khodng cach

Ta 4p dung cong thirc Thoi gian= o
p dung cong g vantoéc

-

x°+9 8- x

Thoi gian chéo thuyén bang 6 va thoi gian chay bang 8 . Nhu vay tong thoi gian 7
2 g -
) ) r(x) =22 i +S al
duogc viet dudi dang ham so6 theo *: 0 8

Mién xac dinh ctia ham s6 7 1a [0:8] cha y rang néu ¥ =0 thi ong chéo td1 C vanéu * =8¢
x 1

Tix)=———- —
g +9 8

hi 6ng chéo thang t6i B . Pao ham cua T 1a
Str dung diéu kién X =0 | ta co
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Cau 53.

I'()=0 o~ =1
o’ +9 8

= 4y =3fx* +9
o 16x* =9(x? +9)
e T =81

9

= oy =—

7

R I+£ =|,33 @%1.42
Ta tim gia tri cia 7 tai ba diém 8 va ©
i =3 4 km)
Vay ngudi dan 6ng nén cho thuyén cheéo dén bo doi dién cach diém xuat phat 1a J7 t

heo hudng xudi dong.

T mot tAm bia carton hinh chi¥ nhét c6 kich thudce 1a @b voi a <b. Nguoi ta cit bo 4 hinh
vudng bang nhau ¢ 4 goc réi go thanh mot hinh hdp chir nhat khong cé nap. Hoi canh cua hinh
vudng cat di phai bang bao nhiéu d€ hinh vudng do6 c6 thé tich 16n nhat?

y 2

a
) . O<x<—
Goi ¥ 1a canh cua hinh vuong cat di, ta phai c6 diéu kién

Khi d6 thé tich hinh hop 1a Vix) =x(a- 2x)(b- 2x) =4x" - 2(a +b)x" + abx.

max  _ Vix)

x5 I'I:-\. |

Bai toan tré thanh bai toan tim

Ta c6 Vix)=12x" - Ha+b)x+ab

A =4(a+b) -12ab=4(a’ - ab+b*)>0, Ya.b.
Ta co

Do d6 ¥ =0 luén c6 hai nghiém phan biét. Nghiém 1a

. —ath- a - ab+h’ <r _a+b+ya’ - ab+b’

- 6 : 6
X, +x, =ﬂ+b >0
Ap dung dinh 1i Viete, ta co < suy ra I
L%‘ =f E —a” - ab =a(a- b) <0

Honntta,taco '
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Cau 54.

a
0<xy <—<ux,

Do do 2
Bang bién thién
&
z 0 I 2
V'(z) + 0 -
max
Viz) //,, \\\
e N
a+h-+a - ab+b’
; , . . , . X =x = .
Dura vio bang bién thién ta thiy ¥ dat gi4 tri 16n nhét khi 0

A <A Ap 1A N A ~ Ap 2 dL R 4r m’ A 2. 1A A
Can phai xay dung mot hd ga, dang hinh hdp chir nhat c6 thé tich ) khong doi, h¢ so
k>0 cho trude (k 1a ti s6 gitra chiu cao ctia hd va chiéu rong cua day. Hiy xac dinh cac kich

thudc cua dy dé khi xay tiét kiém nguyén vat liéu nht.

Loi gidi

Goi »0<x<y) 1an luot 1 chiu rong va chiéu dai cia day hd ga. Goi h 14 chiéu cao cua hd ga
(h>0)

¥ |

_ V=hy=y=—=—
Theo bai ra, ta co h =kx 3 hx kx|
Pé tiét kiém nguyén vat lidu nhat, ta can tim cac kich thudc sao cho dién tich toan phan cua hd ga
14 nhé nhat.

S =2xh+2ph+2xy =2x(kx)+2{kx) - —+ 2x 5
Khido, taco fox fx
3' b+l -
s, =2kce K
Hay ta co x
o £y
) ffﬁ,} =2 4+ "I!L—
Xét ham so X

Bai toan tré thanh tim gia tri nho nhét cta () ygi x>0

47



Cau 55.

Cau 56.

2" b+l v N
- 2k - (k+1W
£y =tk K 2k (k2P
Ta co X kx
flx)=0e x =)——
Ta rat ra 2k
Lap bang bién thién, ta c6
T 0 o +o0
7(z) - 0 +
i\\\\ /"'{
f{“ﬁ:! \\\ /,/
N flzp)”
. (k+1) |
min ;h}_;| TE

Dua vao bang bién thién, ta rut ra

_ [kk+1w
=

Khi do
Kinh vién vong Hubble duoc tau khong gian Discovery dua vao sir dung ngay 24/4/1990. Phuong
trinh biéu dién van tc ca tau khong gian nay tir lac roi bé phong ? =0 ¢ho dén khi tén ltra vao

thoi gian ! =126 gidy dugc cho boi
v(t) =0,001302¢" - 0,09029¢" +23,61¢- 3,083 (feet /s).

Hay str dung phuong trinh nay dé tinh céc gia tri cuc dai va gia tri cuc ti€u cia gia toc tau gitra luc
cat canh va lic hoan toan dugc phong di.

Loi giai
Bai todn yéu cdu chung ta di tim cuc tri ciia ham s gia toc, chtr khong phai 1a cuc tri ciia ham van

téc. Ta cb alt) =v (t) =0,003906¢ - 0,18058¢ + 23,61.

DPao ham & (t) =0,007812¢- 0,18058 =0« t =23,12.

Tinh gid trj tai céc diém %212

a(0) =23,01:a(23,12) =21,52 va a(126) =62,87.

va 126, ta duoc

62,87 ft/s” 21,52/t /s

Vay gia toc cuc dai cua tau la va gia toc cuc tiéu cua tau la

Enzyme la protein hoat dong nhu mot chat xuc ta lam ting toc do phan mg héa hoc xuét hién
trong céc té bao. Trong mot phan mg nao do, mot enzyme dugc chuyén hoa thanh mét enzyme
khac, dugc goi 1a enzyme san pham Enzyme san phim nay hoat ddng nhu mot chat xtc tac cho

chinh su hinh thanh cta nd. Tdc do R ma tai do enxyme san pham duoc tao thanh duoc cho boi
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Cau 57.

Cau 58.

R =kp(l- p*). L X :
phuong trinh o~ p )'trong do ! 1a tong sO luong enzyme ban dau va enzyme san pham,

P 13 lugng enzyme san pham, va k1a hang s6 duong. Véi gid tri ndo cia £ thi R dat gia tri 16n
nhat?
Loi giai

Ta co R :ﬁ:(pe’— P_)

R(p)=0s k(I-2p)=0 p=
Pao ham

bd | ==

[
: — L . . P= , A, oo
Taco & (p) =2k <0 , nén ham so dat cyc dai tai 2 Pay ciing chinh 12 gia tri 16n nhét cua
ham sd.

-

C =C(Q) :Q—+ 30+ 400

Ham chi phi cua mot nha may dugc cho badi 4 trong d6 C 1a téng chi
phi san xuét Q don vi san pham. V&i mic san lugng 1a bao nhiéu thi chi phi trung binh tinh trén
moi don vi san pham la thap nhat? Khi d6 chi phi trung binh t6i thiéu bang bao nhiéu?

Bai giai

Ham chi phi trung binh
QZ
. +30+400 400

_ C 0
C=C(0)=—="F— == 43+ —(
O o 4 O i 2>0).

— 1 400 - 1600
Clo)=r- 2= "X
Ta co 4 0 40

=) = Q:4D

E"{Q} :E =0

Vi Q ,nén ham s6 C dat cuc tiéu tai & =40

Chi phi trung binh t6i thiéu 1a 4 0

Mt nha dia chit hoc dang ¢ tai diém A trén sa mac. Anh ta mudn dén diém B cach 4 mét doan
1a 70km  Trong sa mac thi xe anh ta chi c6 thé di chuyén véi van téc 1a 30km/h Nha dia chat ay
phai dép dugc diém B sau 2 gid. Vi vy, néu anh ta di thang tir 4 d&én B s& khong thé dung gio.
May man thay, c6 mét con dudng nhya song song voi

duong ndi 4 va B va cach 4B mot doan 1047  Trén duong nhua nay, thi xe ctia nha dia chat
hoc c6 thé di chuyén véi véan tde 50km/h  Lam thé nao dé nha dia chat hoc dén sém nhét (dam
bao trong khung gid cho phép)?

A 70km
Sa mac
.
H cC Buwdng nhira D
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Loi giai
Goi H.K.C.D 13 cac didm nhu trong hinh vé.

Goi HC =x(0<x<70) (4 DK =p(0<y<70)

AC =00 7 = ¢ = AC :erﬂ-;.

Quiang dudng di tir 4 dén C 1a Vsatara 30

DB =007 15" = 1, =& _y10° +}-‘:.

30

1 Sahara

Quing duong ditr D dén B 1a

D T0-(x+y)

{\ —
50

Quing duong ditir C dén D 13 Vowsmeaims

Téng thoi gian ma nha dia cht hoc ditir 4 dén B 1a | ~h *h+h;

T{x:v)

V10 +x° +.jl 0437 70-(x+y)
Suy ra 30 30

50

Pay 1a mot biéu thirc ¢6 dang dbi xtmg 2 bién ¥ va ta can tim ™07 (%)

107+l r:;;r;-- L70- (x+7)

Tix:y)
Ta co 30 30
Hay, ta c6
S+ - x 107 +y7 -
T(xy) = 107 +x +35 X, 1 +35 3
=flx)+1f(p)
, flu)= 10" +u” | 35- " 0<u<T0.
Xét ham so 30 50
bao ham
- u 1
fl)=——e——-—=
30 |D: +u: 50
= J10° +u’ :E s0= y :E.
3 2
.
min Sy =1 g :%_
Lap bang bién thién, taco | | 2
% 9 -
T(.T-f ¥} :_fl{_‘r}‘l‘j-l{}-} :_=£+£ :£ ~1,93
Do do, ta co 30 30 15 .

Dau "=" xay ra khi va chi khi 2

"
I
<
Il
1
i
=
=
=
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