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CHUYEN PE TOAN THU'C TE: TIEM CAN CUA PO THI HAM SO
A. KIEN THUC CO BAN CAN NAM
1. Pwong tiém can ding
Puong thang * =4 duoc goi 1a mot durdng tiém can dimg (hay tiém can dunng) ctia d6 thi ham s
V=7 néy it nhat mot trong cac didu kién sau thoa man
lim fix)=+=lim f(x)= -+, im f(x)=—=lim f(x)=—=

Puong thang X =4 1a tiém can dtng ctia do thj ham sé ' = J(¥) dwoe minh hoa nhu Hinh 2.
y II‘ ¥y | i ¥y y x=a
. ¥V Jix) — .
y=J(x) /'r e \t- ' y=flx) o
- ! - .
/ \FD/ a x 0 \ 0 a x ] /\/ ¥
'|

X
x=a ||'_‘. f(x)
a) lim f(x)=+w b) lim f(x)=+wx ¢) lim f(x)=- d) lim f(x)=-w

x—a X—+a

a a

\

x—»a x—a”

Hinh 2

2. Pudng tiém cin ngang

Puong thiang ¥ =™ dugc goi 1a mot durdng tiém cin ngang (hay tiém cin ngang) ciia do thi ham sb
iy, lm fx)y=m lim f{x)y=m

Y= pdy o hoac :

Puong thang " =™ 14 tiém can ngang ctia d6 thi ham s6 ¥ = J%) gwoe minh hoa nhu Hinh 5 .

VA \\‘ _‘-ﬂ
! Jix)
— / ‘ A h —~—
y=m —_— S ———
g m o m| y=m

0 X 0 X

a) lim f(x)=m b) lim f(x)=m
Hinh 5

3. Pwong tiém can xién
Puong thang - =~ “* hoa=0 , duoc goi 1a duoong tiém can xién (hay tiém can xién) ciia do thi ham sb
Y= néy ..h‘m_.[ fla)—{ar+h)]=0 hodc ..]JLI].'L:[ flx)=(ax + h)]=10 .

Puong thang V' = @' b 1a tiém can xién cua dd thi ham s6 =/ (%) dquoc minh hoa nhu Hinh § .

¥

) ¥
A
ot = f(x)
N 4 =
e _—
/ —
- \‘ \’w-’ ’,_)’ v
- 0 x —— n\ K
a) lim [ f(x)— (ax + b)] =0 b) lim [ f(x) - (ax + b)] =0
Hinh 8

Nhan xét:
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a) Trong trudng hop tdng quat, c¢6 thé tim cac hé sd a,b trong phuong trinh ctia duong tiém céan xién

a= lim f ) h=lim[f () ar]
theo cong thuc nhu sau: ~°° ¥ Y hodc

flx)

vy=ax+bh

a= lim h=lim[f () ar]

A

b) Khi ¢ = 0 thi d thi cua ham s c6 tiém can ngang 1a duong thang ¥ = b

B. BAI TAP VAN DUNG

Cau 1. S6 luong san pham ban dugc ctia mot cong ty trong X (thang) dugc tinh theo cong thirc
|'z L i

_‘i[:.r}=1l:l[‘.li i—ﬁ |
=" trong do X 21 (Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage

2014).

=S(X) 1y AL s Ao, . A , . I; 400 ~o < A A , X s
a) Xem Y S(‘) la mdt ham s6 xac dinh trén ntra khoang [ ), hay tim tiém can ngang cua do thi
ham sb do.

b) Néu nhan xét vé s6 luong san pham ban duoc cia cong ty dé trong X (thang) khi X dua 1on.

Lo , . . = T S
Cau 2. Mot cong ty san xuat do gia dung udce tinh chi phi dé san xuat X (san pham) la Clx)=2x+30
. Clx)
. Jlx)=— . X . . .
(triéu dong). Khi do ¥ 1a chi phi san xuat trung binh cho moi san pham. Ching té rang ham s6
F(x) lim f{x)=2 , _ .
S glam va e . Tinh chat nay ndi 1én dicu gi?
o |
P=35——+fx + 144
2

Céiu 3. Trong Hinh 11, duong vién bong ctia dén ngu 1én tudng 1a d6 thi ctia ham s6

L]
N

V=
véi X va Y tinh bang don vi centimét. Chung minh rang
ham so0 nay.

by
la mdt tiém can xién cua do thi

b | —

Hinh 11

Ciu 4. Mot manh vudn hinh chir nhat ¢ dién tich bang 144m” Biét 36 dai mot canh ciia manh vuon 1a
x(m)

a) Viét biéu thic tinh chu vi T (mét) ciia manh vuon.

b) Tim céc tiém can cua do thi ham sb P(x) )

15¢

vitl= 5— —
Cau 5. Nong do oxygen trong ho theo thoi gian ! cho boi cong thirc 9+ 1 v6i Y duoc tinh

theo M& I va ! duoc tinh theo gio, = 0 Tim cac duong tiém can cta do thi ham sé ¥ = W) . Tur do, co
nhan xét gi vé nong do oxygen trong ho khi thoi gian  tré nén rat 16n?

uigeli.xyz Trang 2



uigeli.xyz
(Theo: www.researchgate.net/publication/264903978 Microrespirometric
characterization of activated sludge inhibition by copper and zinc)

Cau 6. Mot binh chira 200 ml dung dich muéi véi ndng do >Me/ ml

a) Tinh néng d6 dung dich mudi trong binh sau khi thém vao X 7! dung dich mubi v6i nong do
10mg / ml
b) Phai thém bao nhiéu mililit vao binh dé c6 dung dich mudi véi ndng do 9 ME/ ™! 2 Ndng do muéi
trong binh c6 thé dat dén 10mg / ml dugc khong?
I3 0 \ ’ 5 3 I
Cau 7. Chi phi dé 1am sach 7 /o luong dau loang tir mét su O trén bién c6 theé dugce xap xi boi cong thirc
2000

{1[ ‘l']] =

L}_qn (e "}ﬁn . ";'?n ' "}Hﬁ o

a) Tinh chi phi dé lam sach va 99% luong dau loang.

b) Tim céc tiém can cua do thi ham sb Cp ).

Ciu 8. Hing thang, mot cong ty chuyén san xuat mit hang A phai tra chi phi ¢ dinh 1a 50 triéu dong (dé
thué mit bang va lwong nhan vién) va chi phi cho nguyén liéu 1a 10000 x (46ng) véi ¥ 1a sb luong san
pham A dugc nhép ve.

a) Viét cong thirc tinh chi phi trung binh C) ma cong ty can chi dé san xuat mot san pham.

b) Tim céc ti¢m can cua dd thi ham s C(x) .

Cau 9. S6 luong san pham ban dugc ciia mot cong ty trong X (thang) dugce tinh theo cong thirc

2rx) , trong &6 X =1 (Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014).

L

S{x)= 1[1[1: S—

a) Xem ¥~ S(x) 1a mot ham s6 xac dinh trén nira khoang [1:+90) , hdy tim tiém c4n ngang cta do thi ham
sb do.

b) Néu nhan xét vé sd lugng san pham ban duoc cta cong ty d6 trong X (thang) khi ¥ dua 16n.

Cau 10. Tbc d¢ danh may trung binh \) (tinh bé‘mg tlr trén phut) ctia mot hoc vién sau / tudn hoc duoc
100

S(t)=——
cho bai cong thirc: 03 +17 ygi 1> 0,
oo
y=>5tl= —— , 0; ,
a) Xem 024" 1a mot ham so x4c dinh trén khoang (0 +0) , hay tim tiém ca4n ngang cua do
thi ham s6 do.

b) Néu nhan xét vé toc do danh mdy trung binh cua hoc vién d6 khi thoi gian ¢ cang 16n.
Ciu 11. Tong chi phi dé san xudt X san phdm ctia mot xi nghiép dugc tinh theo cong thic:

T =20x + 100000 (nghin déng).

a) Viét cong thire tinh chi phi trung binh C(x) ctia 1 san pham khi san xut dugc X san pham.
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b) Xem y=0C(x) 1a mot ham s6 xac dinh trén khoang (05 +00) , hay tim tiém c4n ngang cua dd thi ham s6
do.

v =C(x) (0; +0) '

¢) Xét tinh don diéu cua ham sb - trén khoang

d) Néu nhan xét vé chi phi dé tao ra 1 san pham khi X cang 16n.

LOT GIAI
Cau 1. S6 luong san phiam ban duoc cia mot cong ty trong X (thang) dugc tinh theo cong thirc
S(x)= 1[][]:' 5- 2 ’ '|
=1 trong do ¥ 21 (Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage
2014).

=0 X) 1y A, 1 A s 4 A , i I; 4+ oo ‘A A , A s
a) Xem y=5(x) la mdt ham s6 xac dinh trén ntra khoang [ ), hay tim tiém can ngang cua do thi
ham sé do.

b) Néu nhan xét vé s6 lugng san pham ban duoc ctia cong ty d6 trong X (thang) khi X du Ién.

Loi gidi

a)Xéthamsd 20 g vellr),

L

. . |"' _ ";I 1 . . |'-' _ i

lim v= lim 1[][]; 5—— |: 1000; lim v= lim 1[1[1; 5- |: 1000

Yoy | Yyow | , . B
Ta c6 e Ay oA . Do d6 duong thiang

»=1000 la ti€ém can ngang cua do thi ham sb da cho trén nira khoang [l;+oo) )
b) Ta co dd thi ham sb y=5S(x).xe []'I ) nhan duong théng y=1000 lam ti€ém can ngang, ttrc 1a khi

X cang 16n thi sé luong san pham ban duoc cia cong ty do trong X (thang) s& tién gan dén 1000 san
pham.

I4 2 9 , 9 "-I-':"I-I-I_
Cau 2. M{t cong ty san xuat do gia dung udce tinh chi phi dé san xudt X (san pham) la Clry=2xd 30
: Clx)

. flx)= ) . . . )
(triéu dong). Khi do ¥ 1a chi phi san xuat trung binh cho moi san pham. Chung t6 rang ham s6
£(x) . lim f{x)=2 , . .
‘ giam va . Tinh chat nay no6i lén dicu gi?

Loi gidi
Clx) 2v+ 30 30 ] 30
,ff||= I :2 b —_— ! f:'|=——[] , f

Co X . Co ¥ Dodéhamsé IX) giam,

lim fi{x)=lim |2+

Co
Tinh chat nay noi 1én rang chi phi san xuat trung binh cho moi sdn pham s€ giam khi s6 lugng san pham
dugc san xuat tang 1én va gidi han cua chi phi trung binh 1a 2 triéu dong khi s6 lugng sdn pham tién gan
dén vo cung. Dicu nay co thé hiéu la khi san xuat nhi€u san pham hon, chi phi trung binh cho mai san
pham s€ giam va tién gan dén mat gia tri 6n dinh.
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Ciau 3. Trong Hinh 11, duong vién béng ciia dén ngii 1én twong 14 do thi ciia ham s6

véi X va Y tinh bang don vi centimét. Chung minh ring la mdt tiém can xién cua do thi

ham s nay.

Hinh 11

Loi giai

Tap xac dinh: D=L .

o | IR TR IR I - N N S V. R
lJm S5 —afa” Al=155——x||=lim —[x—+/F 4144 )=1m | —— |=10.
Tacd” “ > | 3 J} :..,3[ ) ZM,EE_TEJTTjTEIJ
hm[ 55 %1," F 144 |_| m_% ' ]z
Tuong tu ta cling c6 - =
,1'=55——.r . ) _1-:_‘35—l o+ 144
Do do 2 1a tiém can xién cta d6 thi ham s 2

Cau 4. Mot manh vuon hinh chit nhat ¢ dién tich bang 144m"  Biét do dai mot canh ctia manh vuon 1a
x(m)

a) Viét biéu thuc tinh chu vi P(x) (mét) cua manh vuon.

b) Tim céc tiém can cta do thi ham sd P(x )

Loi gidi
144
— T T )
a) Canh con lai cia manh vuon c6 d¢ daila

C 144 2x7 + 288
Pf.r}:2|.r= - |: ——(m)x =0
Chu vi manh vuon la ' v ! -
. . 2x7 + 288 2x” + 288
lim Plx)=lim =——— = 4= lJm Pix)= lJm - =
b) Taco " ™ o x . Tuong tu * x

Vay ¥ =0 13 tiém can démg cua d thi ham sb.

: : ’ 2585
lim[Pix)-2x]= _lu‘n_[2| ¥ e —"'x:|— lin _L:D

X X
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_ . 144 . 28R
lm[Fix)=2x]= lim {2; Xt — |— 2.'-.}: lim =1
Twongty | v s
Dodo ¥ =2¥ 13 tiém can xién cta do thi ham sd.
‘ ‘ V()= 5- =
CAu 5. Nong do oxygen trong ho theo thoi gian ! cho boi cong thirc 9+ 1 v6i Y duoc tinh

theo M8/ 3 ¢ duoc tinh theo gio, 20 Tim cac duong tiém cin cta dd thi ham sé - = YO T do, ¢o
nhén xét gi vé nong do oxygen trong ho khi thoi gian ? tré nén rat 16n?

(Theo: www.researchgate.net/publication/264903978 Microrespirometric
characterization_of activated sludge inhibition by copper and zinc)

Loi giai

:f 15 e Ir_
|_ 0 i 2

: J : 'n}l._

Co lim v(r)= lim

(- 5
|:‘_

_lim_ vit) = _lj:n_

Dodo ¥ =2 1a ti¢ém can ngang cua do thi ham s6 va ham s6 khong c6 tiém can dung, tiém can xién.

Nhan xét:

Khi thoi ¢ tré nén rat 16n, ndng do oxygen trong hd s& tién dan vé gia tri ¢b dinh 1a 5 M T pidu nay co
thé dugc hiéu sau mdt thoi gian dai, moi truong trong ho s€ dat dén mot trang thai 6n dinh nong do
oxygen khong thay doi nhicu.

Cau 6. Mot binh chtra 200 ml dung dich mubi véi nong d6 Smg/ml .

a) Tinh ndng d6 dung dich mudi trong binh sau khi thém vao * " dung dich mudi véi ndng do
10mg/ ml

b) Phai thém bao nhiéu mililit vao binh dé c6 dung dich mudi v6i nong 4o 9 ME’ ‘ml ? Nong d6 mubi
trong binh c6 thé dat dén 10mg /ml dugc khong?
Loi giai

a) Nong d6 dung dich mudi trong binh sau khi thém vao ¥ /' dung dich mudi véi ndng do 10mg /ml la

000+ 10

2004 x

~ 9mg /1
5 dmg/ ml

b) Dé ¢6 dung dich mudi véi ndng d¢ ) =9

, ta phai thém vao binh Ml v&i X thoa man

 eny k . . ) lim Cix)=10
Khidotaco '~ 800(ml) . RO rang C(x) la ham dong bién trén khoang (0:495) gy s

néng d6 mudi trong binh khong thé dat dén [0mg / ml .

. Do do,

5 0 N IS 9 9 7
Céu 7. Chi phi dé lam sach 7 /o luwong dau loang tir mdt sy co trén bién c6 thé dugce xap xi boi cong thire
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_;'n (N ";'li"ln (e ";'?n (' 08"

. s 24 1s 4 \ 9Qo A
a) Tinh chi phi dé lam sach va 99% luyong dau loang.

b) Tim céc tiém can ciia d6 thi ham sé Cp ).

Loi giai
2000.95 . 2000.9 . 2000.97
c‘r_L}:?]:;:Emnm (‘[k}(w}:‘_"h:-lﬁ[][][] C{97 )= ———== 04007
dong
2000.95 2000.99
C98) = " — 95000 C(99) = ———— = 195000

b) Tiém can dang: 2 =100

Cau 8. Héng thang, mot cong ty chuyén san Xuat mat hang A phai tra chi phi cd dinh la 50 triéu dé)ng (dé
thué mat bang va lwong nhéan vién) va chi phi cho nguyén liéu 1a 10000 X (@4ng) véi ¥ 1a sé lwong san
phém A dugc nhap ve.

C(x)

a) Viét cong thire tinh chi phi trung binh ma cong ty can chi dé san xuat mot san pham.

b) Tim céc tiém can cua do thi ham sb C(x) .

Loi gidi
— 50000000
Ol x) = —————+ 10000
a) x
v = 10000

b) Ti€m cén dung: * = 0. Tiém can ngang -

Cau 9. S6 luong san pham ban dugc ciia mot cong ty trong X (thang) duoc tinh theo cong thirc
Q |

2y , trong d6 X =1 (Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014).

S(x)= 1[1[1: 5

a) Xem -~ S(x) 1a mot ham s xac dinh trén nira khoang [1:+0) , hdly tim tiém can ngang cta d6 thi ham
s6 do.

b) Néu nhan xét vé sd lugng san pham ban duoc cua cong ty d6 trong X (thang) khi ¥ dua 16n.
Loi giai

L

lim S(x)= lim 1[][1: S |=200.5=1000
a) Taco: LoooeTa

Vay dudng thing y=1000 1a tiém c4n ngang cua do thi ham sb y=5(x) .

b) Ta c6 dd thi ham s 5(x) nhén duong thing y=1000 1am tiém cén ngang, tirc 1 khi X du 16n thi sd

luong san pham ban dugc cia cong ty d6 trong X (thang) s& tién gan dén mirc 1000 va sb luong san
pham ban khong thé vuot muc 1000 cho du thoi gian X ¢6 kéo dai dén vo cung.
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Céu 10. Téc d6 danh may trung binh S (tinh bang tir trén phit) cia mot hoc vién sau ¢ tuan hoc duoc

00
5[f}=] :

cho bai cong thirc: 03 +17 ygi 1> 0,

oot
V=5 =

a) Xem 031" 1a mot ham sb xac dinh trén khoang (0: +0) , hiy tim tiém cin ngang cua dd
thi ham so do.

b) Néu nhan xét vé tdc do danh mdy trung binh cua hoc vién d6 khi thoi gian ¢ cang 16n.
Loi giai
i A v g . v=100
a) Tiém cdn ngang la duong thang - .
b) Do duong thang - ~ 100 13 tigm can ngang cta dd thj ham sé '~ S() nen khi ¢ cang 16n thi toc do
danh may trung binh cua hoc vién doé s€ tién gan dén muc 100 tu/phut va khong thé vuot mue 100 tu/phat
cho du thoi gian 7 ¢6 kéo dai dén vo cung.
Céu 11. Tong chi phi dé san xuat X san pham ctia mot xi nghiép dugc tinh theo cong thuc:
T'=20x + 100000 (nohin ddng).
a) Viét cong thuc tinh chi phi trung binh C(x) cta 1 san pham khi san xuit dugc X san pham.
V=C(X) 13 " As 1oa A 1 4 N , (0;40) 1x o ‘A " ) X 1 1N A
b) Xem - la mot ham s6 xac dinh trén khoang , hay tim tiém c4n ngang cua d6 thi ham s6

do.

v =C(x) (0; +oo)_

¢) Xét tinh don diéu cua ham sb - trén khoang
d) Néu nhéan xét vé chi phi dé tao ra 1 san pham khi X cang 16n.
Loi giai

L 20x+ 100000
Civ)z———M8M

a) v (nghin ddng).
b) Tiém c4n ngang 1a duong thing » = 20
(0 +o0)

¢) Ham sd nghich bién trén khoang

20 =C(x)

d) Do duong thang » = <" 1a tiém cén ngang cua d6 thi ham sb nén khi X cang lon thi chi phi
de tao ra 1 san pham s€ gidm gan dén muac 20 nghin dong va khong thé giam hon 20 nghin dong cho du
s0 san pham san xuat dugc cé thé 16n vo cung.
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