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UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

—
BAI 5. UNG DUNG PAO HAM PE GIAI QUYET MQT SO VAN PE LIEN QUAN PEN THUC TIEN

@ LY THUYET.

- Ta c6 thé van dung dao ham va khao sat ham sd dé giai quyét nhiéu bai toan lién quan dén thyc tién
trong nhitng linh vuc khac nhau nhu kinh té, khoa hoc, ki thuat,.

Mot s6 luu ¥ quan trong:
- Pao ham f ’(a) 1a tbc do thay doi tic thoi cua dai lugng y = f(x) d6i véi X tai diém x = a. Dudi day,
ching ta xem xét mot sé tng dung cua y tuong nay ddi vai vat li, hoa hoc, sinh hoc va kinh té:

- Néu s = s(t) 1a ham vi tri cia mot vat chuyén dong trén mot duong thang thi v = s'(t) biéu thi van
téc tuc thoi cua vat (téc do thay doi cua do dich chuyén theo thoi gian). Toc do thay doi tc thoi caa
van tc theo thoi gian 1a gia toc tirc thoi caa vat: a(t) = v(t) = s"(t).

- Néu C = C(t) 12 ndng d6 caa mot chat tham gia phan tng hoa hoc tai thoi diém t, thi C'(t) 1a toc do
phan tng tic thoi (tic 13 d6 thay d6i ndng do) cua chat do tai thoi diém t.

- Néu P = P(t) Ia s6 lwgng cé thé trong mot quan thé dong vat hoic thuc vat tai thoi diém t, thi P'(t)
biéu thi téc do tang truong tic thoi cua quan thé tai thoi diém t.

- Néu C = C(x) la ham chi phi, tirc 1a tong chi phi khi san xuat x don vi hang hod, thi téc do thay doi
tac thoi C'(x) cua chi phi dbi véi s6 lwong don vi hang duoc san xuit duoc goi 1a chi phi bién.

V& y nghia kinh t&, chi phi bién C'(x) xap xi v6i chi phi dé san xuit thém mot don vi hang hoa tiép
theo, tirc 1a don vi hang hod thir x + 1.

@ HE THONG BAI TAP TU LUAN

Cau 1: Mt hd nwde nhan tao dwoc xay dung trong mét cdng vién gidi tri. Trong mé hinh minh hoa (Hinh vé bén dudi),
2 N 2 v 1
né dugc gidi han bdi cac truc toa do va do thj clia ham sé: y = f(X) = E(—X3 +9x* —15x+56) . Don vj do

dd dai trén mdi truc toa dé la 100 m.
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3 J

o S,
a) Buong dao ven ho 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 cach theo
phuong thang dimg dén bo ho @i dién 1a Ién nhat? Tim khoang céch 16n nhat do.

¢) Trong c6ng vién c6 mot con dudng chay doc theo do thi ham s y = — 1,5x + 18. Nguai ta du dinh
xay dung bén bd hd mot bén thuyén dap nude sao cho khoang cach tir bén thuyén dén con duong nay
la ngan nhat. Tim toa d¢ cua diém dé xay bén thuyén nay.

Loi giai
a) Trong Hinh 25, d6 thi caa ham s6 y = f (X) :%(—x3 +9x? —15x+56) cit tia Ox tai diém cd
hoanh do x = 8. Vay duong dao ven hd chay doc theo truc Ox dai 800 m.
b) Ta khao sat ham sé: y = f (X) = % (—x* +9x* —15x +56) voi 0< x <8.

f'(x) = % (-3x2+18x-15); f '(x)=0 < -x2+6x-5=0 < x=1 hoac x = 5.

Bang bién thién:
X 0 | J 8
f'(x) - 0 + 0 -
5,6 8.1

e e .

. .

5o ~,
Cin cr bang bién thién, ta c6: max f(x)= f(5)=8,1 tai x= 5.

Vay khoang céach 16n nhat theo phwong thang ding tir mot diém trén dudng di dao ven ho (chay
doc theo truc Ox) dén bo ho déi dién 1a:
100.( max f(x))=100. f(5) = 100. 8,1 =810 (m) va dat duoc tai diém trén duong di dao ven ho cach

gbc O mot khoang cach 1a 500 m.
¢) Xét diém M(x; f(x)) thuoc dd thi hamsé y = f (x) = %(—x3 +9x? —15x +56) Vi 0 < x <8.

Khoang cach tir diém M(x; f(x)) dén duong thang y=—1,5x+18 < -1,5x—y+18=0 la:
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l 3 2
- ‘—1,5x—10(—x +9x —15x+56)+18‘ ‘x3—9x2+124‘

/(_1, 5)% +1 104/3,25

Ta khao sat ham s6: h(x) = x® —9x? +124 v&i 0<x<8.
h'(x)=3x2-18x;
h'(x)=0 <> x?-6x=0 <> x=0 hoic X = 6.
Bang bién thién:
X () & 8

fix) () ] +
124 " _,_xﬁﬂ

1 N
hix) .

™,
,

\:.a. |ﬁ| -~

Can ct bang bién thién, ta co: h(x) > 0 véi 0<x<8;
r[rglg? h(x) = h(6)=16 tai x= 6.

_ _ ‘XS —-9x’ +124‘ 1 _ 16 _
Do @6, min MH = min = -min h(x) = ——=—=~0,8875 va dat duoc tai X
(8] 104/3,25 104/3,25 [08] 104/3,25

= 6. Khi do, f(6) = 7,4.
Vay trong mat phang toa do6 Oxy ¢ Hinh vé& ban dau, diém dé xay bén thuyén c6 toa do 1a M(6;
7,4).

. , . . , 26t +10
S6 dan cia mot thj trdn sau t ndm ké tir ndm 1970 dugc wdc tinh béi cong thire: f(t) =

(f(t) dwoc
tinh bang nghin ngudi) (Ngudn: Giai tich 12 Nang cao, NXBGD Viét Nam)

a) Tinh s6 dan cua thi trin vao ndm 2022 (1am tron két qua dén hang phan nghin).

b) Xem y = f(t) 1a mot ham so xéc dinh trén nira khoang [0;+00) . Khao sat va vé do thi ham so f(t).

¢) Pao ham cua ham sé y=f(t) biéu thi tc do ting dan sb cua thi tran (tinh bang nghin nguoi/ndm).
c1) Tinh tdc d6 ting dan sd vao nam 2022 cua thi tran do.
¢2) Vao nam nao thi téc do ting dan sé 1a 0,192 nghin ngudi/nim?
Léi giai
26.52+10 1362
52+5 57

Vay s6 dan cua thi tran vao nim 2022 khoang 23 895 ngudi.

b) 1) Su bién thién

* Gidi han tai v6 cuc va duong tiém can ngang:

lim f(t)=26. Do do, duong thang y = 26 Ia tiém can ngang caa do thi ham sé.
o) - 120

(t+5)

Bang bién thién

a) Tacd: f(52)= ~ 23,895 (nghin nguoi).

= >0 véi moi t0.

3 | Th.s Lé Viét (THPT Thang Long, Ha Noi) — Chuyén gia Chién lwgc Gido duc va Sy nghiép



bt L
e
=)

K <8,

Trung tAm BDVH Unix Thang Long - Website: trungtamunix.edu.vn
Thay Lé Viét toan Thiing Long “Khai Mé Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

t 0 + a0

7' +

=
i 26

f(1)

" -----_______ il
Ham s DB trén nira khoang [0;+o0) . Ham sé khong c6 cuc tri.
2) Pd thi
« Giao diém cua db thi véi truc tung: (0:2).
« D6 thi ham s6 di qua diém (1; 6).
26t +10

Viy do6 thi ham s6 y = f (t) = ,t >0 thé hién nhu hinh vé duéi day:

VoA

c)

c1) Toc do6 tang dan sb vao nam 2022 cua thi tran 1a: £'(52) = 120 10

(52+5) 1083

02) Taco: £/(t)=0,192 < —20_ ~0192 et =20 (do t > 0)

(t +5)2 )

Vay vao nim 1990, thi toc d6 ting dan s6 1a 0,192 nghin ngudi/nam.
Ciu3: (Bai toan thiét k&€ md hinh dudng giao thdng) DE thiét k& mé hinh clia mot doan dwdng cao téc ndi hai swon
doi vai su khac biét vé do cao & vi tri hai swdn d6i giao nhau 13 50 feet (Hinh v&), ngudi ta ¢ thé lam nhu sau:
« Chon hé truc toa d6 Oxy vai goc O 1 vj tri hai suon ddi giao nhau, phuwong nim ngang 1a truc OX,
don vi trén mai truc toa do 1a feet (1 feet = 0,3048 m).

« Chon hai vi tri A, B lan luot trén hai suon ddi. Bang cach do dac tai thuc dja, ta xac dinh duoc toa do
cua hai diém A, B va goc dbc a (don vi: do) tai diém B caa suon doi. Gia su ta co A(— 1 000; 60), B(1
000; 90) va tana = 0,04 (Hinh 27) (Ngudn: R. Larson and B. Edwards, Calculus 10e,
Cengage 2014).

« Trong hé truc toa do Oxy, quan sat duong cong (V& bang nét dut) md phong doan dudng cao toc noi
hai suon doi, duong cong d6 goi nén hinh anh d thi caa ham sé bac ba. Vi thé ta c6 thé chon ham sb
bac bay = f(x) = ax® + bx? + cx+d (a # 0) sao cho trong hé truc toa d6 Oxy, dd thi cia ham sb do trén
doan

[— 1 000; 1 000] md phong doan duong cao téc can thiét ké. Ta chon theo nguyén tic: Hé sb goc cua
tiép tuyén tai B cua d6 thi ham sé do6 bang 0,04.
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3,

vA

s, A(— 1000 : 60) el

o

Khong vé theo diing ti I¢é xich
a) Hay xac dinh ham s6 bac ba do.
b) Géc doc ciia con duong trén doan [-1000;1000] 16n nhat tai diém nao?
Loi giai
a) Do d thi ham s bac ba y = f(x) = ax® + bx? + cx+d (a # 0) di qua diém (0; 50) nén d = 50,
suy ra: y = f(x) = ax® + bx? + cx + 50.
Do db thi di qua cac diém A(— 1 000; 60), B(1000; 90) nén ta co:
—1 000 000 000a +1 000 000b—1000c = 10
1 000 000 000a +1 000 000b+1 000c = 40

{—1 00 000 000a +100 000b—100c = 1 b PN

y , suy ra - 40000
1 00 000 000a +100 000b+100c = 4 100 000 000a+100c =15

Taco: f'(x)=3ax?+2bx+c=3ax’ + X+C

20 000
Do hé s6 goc cua tiép tuyén tai B cia d6 thi ham s6 do bang 0,04 nén
f’(1000) = 3000 000a + % +¢=0,04 tac la 3000 000a+c=-0,01.

hé phuong trinh sau:

1
{100 000 000a+100c=15 ' 4 =750 000 000
3 000 000a + ¢ =—0,01 1L
400
1 , 1, 11

X7+ X5+ X+50
80 000 000 40 000 400

am s6 bac ba can tim 1; f(x)=—

Cau4: (Bai todn thiét k€ md hinh dénh gia ki ndng) Mét trung tdm day nghé can thiét k€ mé hinh danh gid ki nang
cla mdt hoc vién theo hoc nghé danh may. Ngudi ta cé thé lam nhuv sau:
« Dé xay dyng m hinh toan hoc cho bai toan trén, ta sir dung théng ké. Bang cach khao sat toc do danh
may trung binh S (tinh bang tir trén phat) ciia hoc vién d6 sau 1 tuan hoc (5 < t < 30), ta thu thap cac
s liéu thong ké duoc cho trong Bang 1 (Ngudn: R. Larson and B. Edwards, Calculus 10e,
Cengage 2014).

! 3 | INgl 15| 20 | 25 | 30

S | 38 | 56 |79 90| 93 | 94
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« Ta can chon ham sb y=f(t) dé biéu dién céc s6 lidu & Bang 1, tirc 1a ¢ hé truc toa do Oxy, dd thi
ctia ham sb do6 trén khoang (0; + o0) “gan” véi cac diém A(5; 38), B(10; 56), C(15; 79), D(20; 90),
E(25; 93), G(30; 94). Ngoai ra, do tbc do danh may trung binh cta hoc vién ting theo thoi gian t va
chi dén mot giGi han M nao d6 cho du thoi gian t c6 kéo dai dén vo cing nén ham sb y = f (t) phai
thoa man thém hai diéu kién: Ham sb d6 DB trén khoang (0; + o) va lim f() =M R,M >94. Vi

cac ham da thirc (voi bac 16n hon hoac béng 1) khong thoa man hai diéu kién d6 nén ta chon mot
ham phan thirc hiru ti & biéu dién céc sd liéu ¢ Bang 1.

Ta c6 thé chon ham s6 ¢6 dang f (t) = att +(kj) (ac # 0) cho muc dich d6. Dya vao Bang 1, ta chon ham
Ct+
s0:
F(t) = 110t —280 (t>0)
t+2

a) Dua theo mo hinh d6, du doan toc do ddnh may trung binh cta hoc vién d6 sau 40 tuan (1am tron
két qua dén hang don vi cta tir/phut)
b) Xem y = f(t) 1a mot ham s6 x4c dinh trén khoang (0; + o), hdy tim tiém can ngang ctia d6 thi ham
s6 do.
¢) Néu nhan xét vé téc do6 danh may trung binh ctia hoc vién d6 sau thoi gian t ngay cang 16n.
Loi giai
a) Taco: f(40)= 110;100——2280 ~98. Vay tdc d6 danh may trung binh ctia hoc vién d6 sau 40
+
tuan 1a khoang 98 tir/phut.
b) Taco: lim £ (t) = lim 222280 _ jim (110-22% ] 110
t—+o0 t—+o0 t+ t—+o0 t+2
Vay duong thang y = 110 1a tiém c4n ngang ctia d6 thi ham sé y = f(t).
¢) Do dudng thang y= 110 1a tiém can ngang ctia d6 thi ham s6 y = f(t) nén khi t cang 16n thi
tbc do danh may trung binh cta hoc vién d6 sé tién gan dén mic 110 tir/phut.

Cau 5: Khi bd qua strc can clia khdng khi, d6 cao (mét) ciia mot vat dugc phong thang ding 1&n trén tir diém cach mét
dat 2 m vdi van t6c ban dau 24,5 m/s |a h(t) = 2+24,5t — 4,9t (theo Vat Ii dai cuvong, NXB Gido duc Viét Nam,
2016).

a) Tim vén téc cla vat sau 2 gidy.

b) Khi nao vat dat do cao 16n nhét va d6 cao 16n nhit d6 1a bao nhiéu?

¢) Khi nao thi vat cham dét va van tdc cua vat lic cham dét 1a bao nhiéu?

Loi giai
a) Theo y nghia co hoc cua dao ham, van tbe cuia vat 1a v =h’(t)=24,5 — 9,8t (m/s).
Do d6, van tdc cua vat sau 2 gidy 1a v(2) =24,5-9,8.2=4,9 (m/s).
b) Vi h(t) 12 ham sb bac hai c6 hé s6 a =—4,9 < 0 nén h(t) dat gia tri 16n nhét tai t = —23 = % =2,5
a 2.4,

(gidy). Khi d6, d cao 16n nhét cua vat 1a h(2,5) = 32,625 (m).
¢) Vat cham dat khi d6 cao bang 0, tirc 1a h=2+24,5t — 4,9t* =0, hay t ~ 5,08 (giay).
Van tdc cua vat luc cham dat 1a v(5,08)=24,5 — 9,8.5,08 = -25,284 (m/s).
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Vién tbc am chimg t6 chiéu chuyén dong cua vat 1a nguoc chiéu duong (hudng 1én trén) cia truc da chon (khi
1ap phuong trinh chuyén dong cia vat).

Cau 6: Gia slr s6 lvgng clla mot quan thé ndm men tai mai trwdng nudi cdy trong phong thi nghiém duwgc md hinh

hod bang ham s6 P(t) = ™ trong dé thoi gian t dwoc tinh bang gio. Tai thoi diém ban dau t= 0, quan

a
Lo o’

thé c6 20 t& bao va tang vdi t6c dd 12 té bao/gid. Tim céc gia tri cia a va b. Theo md hinh nay, diéu gi xay ra
V@i quan thé ndm men vé 1au dai?

Loi giai
-0,75t
Taco: P'(t) = 0,753.—82’ >0
(b +e—0,75t)
) +
Theo dé bai, ta c6: P(0) =20 va P’(0) = 12. Do do, ta c6 hé phuong trinh:
0,75a _12
(b +l)2
Giai h¢ phuong trinh nay, ta dugca=25vab = %
c 1 A 18, 750" T Y 2 X N
Khi do, P'(t) = —————>0,Vt >0, tic 1a s6 lwong quan thé nam men ludn tang.
10Tt
«n . J 25 A 4 A A A - A r
Tuy nhién, do lim P(t) = lim ————— =100 nén so lugng quan thé nam men tang nhung khong vuot qua
t—>+00 t—>+o0 - 670'75t
4
100 té bao.
Cau7: Gia st chi phi C(x) (nghin déng) dé sdn xuat x don vi cia mot loai hang hoa nao dé dugc cho bdi ham s6 C(x)=

30 000 + 300x — 2,5x2 + 0,125x3.
a) Tim ham chi phi bién.
b) Tim C'(200) va giai thich y nghia.
¢) So sanh C'(200) v&i chi phi san xuét don vi hang hod tht 201.
Loi giai
a) Ham chi phi bién la C'(x) = 300 — 5x +0,375x°.
b) Ta c6: C'(200)=300 — 5.200 + 0,375 — 2007 = 14 300.
Chi phi bién tai x = 200 1a 14 300 nghin dong, nghia 1a chi phi dé san xuat thém mot don vi hang hoa tiép
theo (don vi hang hoa thir 201) 1a khoang 14 300 nghin dong.
¢) Chi phi san xut don vi hang hoa thir 201 1a
C(201) — C(200) = 1 004 372,625 — 990 000 = 14 372,625 (nghin ddng).
Gia tri nay x4p xi voi chi phi bién C'(200) da tinh & ciu b.
Cau 8: Mét nha sdn xuat can lam nhitng hép hinh tru cé thé tich 1 lit. Tim céc kich thwéc cha hép dung dé chi phi vat
liéu dung dé san xuat |a nho nhat (két qua duoc tinh theo centimét va lam tron dén chir s6 thap phan th hai).
Loi giai
Dé6i 1 lit=1 000 cm®.
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Goi r (cm) 1a ban kinh day ctia hinh try, h (cm) 13 chiéu cao cta hinh tru.

Dién tich toan phan cta hinh tru la: S = 27r? + 2xrh.

1000
r’

Do thé tich ctia hinh tru 12 1 000 cm? nén ta c6: 1000 = V = zr?h, hay h=

Do d6, dién tich toan phén cua hinh tru 1a: S =2nr® + @, r>0
r

3 —
Ta can tim r sao cho S dat gia tri nho nhat. Ta c6: S’ = 4nr — 20(2)0 = 4mr” — 2000 S'=0r= ‘3/@
T

2

r r
Béng bién thién:
—
r 0 ‘-||5GG for
Vo=
S'{n 0 |
S() H \ :
( o5 /
S| ——
| =)
Khi d6: h:10020 _ 1000 _ 100
o i/250000 3250
2
i

3 . f500 A
Vay can san xuat cac hop dung hinh tru c¢6 ban kinh day r = 3}— = 5,42 (cm) va chiéu cao
yis

h= 100 ~10,84 (cm).
3/250n
Cau9: Anh An chéo thuyén tir diém A trén b mot con séng thang rong 3 km va mudn dén diém B & bo d6i dién cach
8 km vé phia ha lvu cang nhanh cang tét (H.1.35). Anh An c6 thé chéo thuyén truc tiép
qua song dén diém C rdi chay bd dén B, hodc anh c6 thé chéo thuyén thing dén B, hodc -3 km—
anh ciing c6 thé chéo thuyén dén mot diém D nao d6 gitra C va B rbi chay bd dén B.

Né&u van t6c chéo thuyén 13 6 km/h va van t6c chay bd 1a 8 km/h thi anh An phai chéo
thuyén sang bd & diém nao dé dén dwoc B cang s&m cang t6t? (Gid st rang van tdc cla

nudc la khdng dang ké so véi van tdc chéo thuyén cda anh An). D
Nhic lai rang néu C(x) 12 ham chi phi, ttc 1a chi phi san xuat x don vi ctia mot 8 km
san pham nao d6, thi chi phi bién 14 toc d6 thay ddi ctia C ddi véi x, tic 1a dao

ham C'(x).

Goi p(x) 14 gia ban mdi don vi ma cong ty c6 thé tinh néu ban x don vi. Khi dé, p o &
duogc goi 1a ham cau (hay ham gi) va ching ta mong doi d6 1a mot ham giam cua
x. Néu x don vi dugc ban va gia mdi don vi 1a p(x) thi tong doanh thu 1a: R(x) =
X. p(X) va R(x) dugc goi la ham doanh thu. Pao ham R'(x) ctia ham doanh thu
duoc goi 1a ham doanh thu bién va la tde do thay ddi cua doanh thu d6i véi sb luong don vi san phém
ban ra.

Néu x don vi duoc ban, thi tong lgi nhuén 1a P(x) = R(X) - C(x) va P(x) duoc goi 12 ham loi nhuan.
Ham lgi nhuén bién la dao ham P'(x) ctia ham lgi nhuan.

Léi giai
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Goi p (nghin dong) 1a gia ciia mdi vé; x 1a s khan gia mua vé. Ta can xac dinh ham cau p = p(x). Theo gia
thiét, tdc do6 thay ddi cta x ti 18 voi toe do thay dbi cta p nén ham sb p = p(x) 1a ham sb béac nhat.
Giavé p, =100 tng voi X, =27 000 va gia vé p, =90 tng vdi x, =27 000 + 3 000 = 30 000.
Do d6, phuong trinh dudng thing p = ax + b di qua hai diém (27 000; 100) va (30 000; 90)
la p-100=—20-90

27 000-30 000
Ham doanh thu tir tién ban vé la: R(p) = px = p(-300p+57 000) = -300p? +57 000 p.
Ta can tim p sao cho R dat gia tri 16n nhat. Ta c6: R'(p)=-600p+57 000; R'(p)=0 < p=95.
Bang bién thién:

(X—27 000) hay p—100=—3—éo(x—27 000) tuc 1a x =—-300p +57 000.

p |O 95 o
R'(p) + 0 -
R(p) 2707 500

0 / \ e

Vay véi gia vé 1a 95 nghin dong mot vé thi doanh thu ban vé 13 16n nhat.
Cau 10:  M®4t nha phan tich thi truong lam viéc cho mot cong ty sdn xuat thiét bj gia dung nhan thay rang néu cong ty
san xuat va ban x chi€c may xay sinh t& hang thang thi lgi nhuan thu dugc (nghin déng) 1a

P(x) = -0,3x® +36x2 + 1800x-48 000.

Khao sat su bién thién va v& dd thi ham s y =P(x), x>0. St dung d0 thi da v& dé tra 1oi cac cau hoi
Sau:

a) Khi chi san xuat mot vai may xay sinh t, cong ty s& bi 15 (vi ltuc nay loi nhuan am). Héi hing
thang cong ty phai san xuat it nhat bao nhiéu chiéc may xay sinh t6 dé hoa v6n?

b) Loi nhuan 16n nhat ma cong ty c6 thé dat dugc 1a bao nhiéu? Cong ty c¢6 nén san xuat 200 chiéc
may xay sinh t6 hang thang hay khong?
Loi giai
Xét ham s6 y = P(x)= -0,3x® +36x> + 1800x-48 000, x > 0.
Ta co:
y' =P'(x) =-0,9x2 + 72x+1800; y' = 0 <= x=100 (vi x > 0).
P'(x)>0 véi moi x € [0;100), P'(x)<0 véi moi x = (100; +).
Do d6 ham s6 dong bién trén nira khoang [0; 100) va nghich bién trén khoang (100; +w).
Tai x =100, ham s6 dat cuc dai va Yep = y (100)=192 000.

lim P(x) =0
Béng bién thién:
X 0 100 i
P(x) + 0 _
P(x) 192 000
—48 000 / \ -

D6 thi ham sé nhu Hinh 1.36 (¢ dy ta 14y mot don vi trén truc hoanh bang 1.000 don vi trén truc tung).
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Tir d thi d3 vé suy ra:

a) Do thi xuat phat tir diém (0; — 48 000),

& phia dudi truc hoanh (ttrc 1a cong ty dang bi 16), va giao
véi truc hoanh tai diém dau tién c6 hoanh d6 x = 20. Do do,
hang thang cong ty can san xuat it nhat 20 chiéc may xay
sinh t6 dé hoa vén.

b) Tir d6 thi ta thay khi san xuat hon 100 chiéc may xay
sinh t6 mdi thang thi cang san xuét nhiéu loi nhuan cang
giam. Do d6, cong ty khong nén san xuat 200 chiéc may xay
sinh t& hing thang.

Loi nhuan 16n nhat ma cong ty co thé thu duoc 13 Yea |
=y(100)=192 000 (nghin ddng), tirc 1a 192 triéu dong, dat B0 40 60 80 100 120 140 W&
dugc khi san xuat dang 100 chiéc may xay sinh té mdi |
thang.

Cau11l: Khi mot vat la mac ket trong khi quan khién ta phai ho, co hoanh day |én trén gay ra ting 4p luc trong phdi,
theo d6 cudng hong co that lam hep khi quan khi&n khéng khi di qua manh hon. D&i véi mot lwgng khong khi
bi day ra trong mot khoang thoi gian ¢6 dinh, khi quan cang nho thi ludng khéng khi cang day ra nhanh hon.
Van téc ludng khi thodt ra cang cao, luc tdc dong Ién vat la cang I&n. Qua nghién ciru mét s6 tredng hop, ngudi
ta nhan théy véan téc v cla lubng khi lién hé véi ban kinh x cda khi quan theo cdng thirc: V(X) =K (x, —X).x*

vOi — X, S X< X, trong d6 k la hdng s6 (k > 0) va xo la bén kinh khi quan & trang thai binh thudng. Tim x theo
2

Xodé van téc cla ludng khi mét con ho trong trudng hop nay 1a I&n nhat. (Nguén: James Stewart, J. (2015).
Calculus. Cengage Learning 8th edition, p.285)

Loi giai
Xét ham s6 f(x) = (xo — X)x? Vdi X €6 dinh va %xo <X<X,.
Do k Ia hang sb nén van téc caa ludng khi mot con ho 16n nhat khi f(x) dat gié tri 16n nhét.
Ta c6 f(x) = —x3 + Xox?; £/(X) = —3x% + 2xoX; f(x) =0 <> x =0 hoic x = % X, .
Bang bién thién:

1 2

f'(x) + 0 -

7%)

2%

Duya va0 bang bién thién, ta co: max_ f (x) = f (% xoj.
EXO;XO

. . ., s 2
Vay van toc caa luong khi mot con ho 16n nhat khi x = 3 X

0"
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Cau12:  Gid sk chi phi cho xuat ban x cudn tap chi (gém: lvong cdn bd, cdng nhan vién, gidy in,...) dwoc cho bdi cdng
thire:
C(x) = 0,0001x% — 0,2x + 10 000,
trong 6 C(x) dugc tinh theo don vi 1a van ddng. Chi phi phat hanh cho mdi cuén 1a 4 nghin dong.
a) Tinh tong chi phi T(x) (xuit ban va phét hanh) cho x cuén tap chi.

b) Tisé M(x) = Tx) duoc goi 1a chi phi trung binh cho mét cudn tap chi khi xuat ban x cudn. Tinh

X
M(x) theo x va tim sb luong tap chi can xuat ban sao cho chi phi trung binh 1a thap nhat, biét rang nhu
cau hién tai xuat ban khéng quéa 30 000 cudn. Khi d6 chi phi trung binh cho mét cudn tap chi 1a bao
nhiéu?
Loi giai

a) Chi phi phéat hanh cho mdi cuén 1a 4 nghin dong, tic 12 0,4 van dong. Suy ra chi phi phat hanh cho x cuén

14 0,4x (van dong).

Theo dé bai, ta cd tdng chi phi xuat ban va phét hanh cho x cudn tap chi Ia:

T(x) = C(x) + 0,4x = 0,0001x? + 0,2x + 10 000, véi x > 0.

b) Taco: M(x) = T =0,0001x+0,2+ 10000
X X

Xétham sé £ (%) =0,0001x+0,2+ 229 i 0.« x <30 000.

X
f'(x) = 0,0001—1002Oo =0« x=10 000 (do x > 0).
X
lim f(x) =+
x—0"

Bang bién thién:
X 0 10000 30000
f'(x) — 0 -
o

= f(30 000)
fix) T £10000) —

Dua vao bang bién thién, ta thiy gia tri caa M(x) nho nhat khi x = 10 000.

Vay sb luong tap chi can xuat ban sao cho chi phi trung binh thap nhat 1a x = 10 000 (cuén).

Chi phi trung binh cho mét cudn tap chi khi xuat ban 10 000 cuén la: M(10 000) = 2,2 (van dong) = 22 000
(d6ng).

Cau 13:  Anh Nam cé mdt manh dat rong va mudn danh ra mot khu dat hinh chit nhat cé dién tich 200 m? dé trong vai
loai cdy mdi. Anh du kién rao quanh ba canh ctia khu dat hinh chi* nhat nay bang luéi thép, canh con lai (chiéu
dai) s& tan dung blrc twong cé san (Hinh vé). Do diéu kién dia i, chiéu rong khu dat khéng vuot qua 15 m, hoi
chiéu rong clia khu dat ndy bang bao nhiéu dé téng chiéu dai ludi thép can dung la ngdn nhat (nghfia |a chi phi

rao luwdi thép thap nhat)?
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Léi giai

Goi x (m) la chiéu rong cua khu dat hinh chit nhat can rao.
Theo dé bai, tac6 0 < x < 15.

Dién tich khu dat nay la 200 (m?) nén chiéu dai cua khu dat 13 200 (m).
X

Téng chiéu dai ludi thép rao quanh khu dét 1a L(x) = 2x+ 200 (m).
X

Xét ham sb: L(x) = 2x+@, x € (0;15]
X
Taco: L'(x) =2—@=0<:> x =10 (do x > 0)
X
Taco: lim L(x)=lim (2x+@j:+oo X 0 10 15
x—0" x—0" X
L(10) = 40; L'(x) - 0 +
Las)= 20, e -
3 L(x) /
Bang bién thién: 40

Dua vao bang bién thién, chiéu dai lugi thép ngin nhat

1a 40 m khi chiéu rong khu dat nay 1a x = 10 (m) va chiéu dai 1a % =20 (m).

Cau 14: Mot phan duwdng ray tau lugn siéu tdc cé dang do thi ham sé bacba:y =fix) = ax®*+ bx*+cx+d, (a#0). Truc
Ox mb ta quing dudng tau di chuyén theo chiéu ngang (tinh bang centimét), truc Oy md ta chiéu cao cua
duong ray (tinh bang centimét) tai mdi vj tri x. Chiéu cao xuat phét 13 50 cm. Tau xudng dudi mat dat lan tha
nhat tir vi tri x = 20 cm, tau 1&n khéi mat dat & vi tri x = 50 cm va sau d6 xudng duwdi mat dat [An tha hai & vi tri
x =100 cm.

Xét d6 thi ciia ham sé da cho khi x e [0; 100] nhu hinh v&:
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50+
40 |\
30+

20+ %

x__
101
jD 4D X

0 10 zn ;#5’0 60 70 80 Bmm“
—101}

Hinh 1.46
a) Tim cong thic ham sé f(x).

b) Tim diém cao nhit caa duong ray khi tau 18n khoi mat dat va toa do diém thap nhit caa duong ray
khi tau xudng dudi mat dat.

Loi giai
a) Do d6 thi ham s giao voi truc hoanh tai cac diém x = 20; x = 50, x = 100 nén phuong trinh f(x) = 0 ¢6 3
nghiém 20, 50, 100, tir 6 ta co: y = a(x — 20)(x — 50)(x — 100).

Mt khac, tai diém x = 0 ta c6 y = 50, suy ra: 50 = a(0 — 20)(0 — 50 )(0 — 100) hay a = —L

2000
Suyra: y= —L(x 20)(x—50)(x—100)= —Lx3 +£x2 —4x+50
2000 2000 200 '
b) Cac diém can thim chinh 13 cac diém cyc tri caa ham sé: y = f(x) = Ly x® E x* —4x+50
2000 200
y’=—ix +1£x 41=0<= :@x 80
2000 200 3

Ta c6 cac diém cuc tri caa ham s6 f(x) 1a A(% —%) B(80;18)
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