DUONG TIEM CAN

CUA O THI HAM $O

THUATNGD' | KIEN THU'C, KINANG

+ Tiém canngang : Nhan biét hinh &nh hinh hoc clia dwdng tiém cén ngang, dwong tiém can
» Tiém canding : ding, dudng tiém can xién cia dd thj ham s6é.

« Tiém cén xién

Gia str khoi lwong con lai cia mét chat phong xa  y ¢
(gam) sau t ngay phan ré dwoc cho bdi ham sé

- mit)=158 5 =m0

Khéi lwong m(f) thay ddi ra sao khit — +x?BDiéunay o
thé hién trén Hinh 1.18 nhuw thé nao?
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Hinh 1.18

1. DPUONG TIEM CAN NGANG

- A
) 191 Nhén biét dwong tiém cén ngang "4 ©)
2x+1

Cho ham s6 y =f(x)= co do thi (C). V&i x > 0, xét

diém M (x; f(x)) thudc (C). Goi H 1a hinh chiéu vuéng géc ¥ =2

ctia M trén duong thang y = 2 (H.1.19). \ \H
a) Tinh khoang cach MH. -

\o;r X

b) Co nhan xet g1 vé khoang cach MH khi x — +x? Hinh 1.1

rE)u’ﬁmg thang y = y, goi la duong tiém can ngang (goi tat a tiém can ngang) cta do thi |
ham sé y = f(x) néu
Jiﬂ. f(x)=y, hoac xlim f(x)= V..

Pudng thdng y = y, la tiem can ngang Pudng thdng y = y, la tiém cén ngang
ctia do thj (khi x — +x). ctia do thj (khi x — —=).

Hinh 1.20




) Vidu 1. Tim tiém can ngang clia d6 thi ham s6 y = f(x) =

v
Giai
2
| B o
Taco: lim f(x)= lim — " lim f =3. Twong tw, lim f(x)=3.

L oo
X

Vay @6 thi ham s6 f(x) co tiém cén ngang la dudong thang y = 3.

VX2 +1

» Vidu 2. Tim c4c tiém can ngang clia 6 thi ham sé y =f(x) =

X
Giai
Ta co: 'z
2 2 !
. : x“+1 x“+1 1 2
lim f(x)= lim =i — = lim 1+ —= =1 \
X—3+1 P R B x e 2 - X F e £ ot X F =] B

2 e
im £ = tim XX 21 jim (—V" +1]= jim

X—¥—a1 X —p—a X X —p—s X X—y—a X Y= -1
Vay do thi ham so f(x) cé hai tiém can ngang |a hai duwéng thang \_\_;3..
=1vay=-1.
d y ) ) Hinh 1.21
Nhan xét. D thi ham sé f(x) nhu Hinh 1.21.
- - ’ v & . 3 e £ 2) -1
Y Luyén tip 1. Tim tiém can ngang cta do thi ham s0 y =f(x) = i
» Viin dung 1. Giai bai toan trong tinh huéng mé dau.
2.DU'ONG TIEM CAN BUNG
) #o2. Nhan biét dwong tiém can ding Y4 H_\M
Cho ham sé y = f(x) :ﬁ c6 db thi (C). V6i x > 1, xét :
diém M(x; f(x)) thudc (C). Goi H la hinh chiéu vudng goc - (C)
clia M trén Guong thing x = 1 (H.1.22). _— il
5 » o \‘-. : -
a) Tinh khoang cach MH. 0 \ Nl = s
b) Khi M thay dbi trén (C) sao cho khoang cach MH dan
dén 0, co nhan xét gi vé tung @6 cta diém M? Hinh 1.22

-~

Duwéng thang x = x, goi 1a dwéng tiém céan dirng (goi tat 1a tiém can dirng) clia dé thi
ham s6 y = f(x) néu it nhat mét trong cac diéu kién sau duoc thoa man:

lim f(x) = +o0; lim f(x) = —oc; lim f(x) = —o0; lim f(x) = +o0.
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y=f(x) . | y = f{x)
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c) d)
a) va ¢). Buong thang x = x, la tiém cén dimg b) va d). Buong thang x = x, 1a tiém cén dung
cua do thj (khi x — x;). ctia do thi (khi x — x,).
Hinh 1.23
3-X

) Vidu 3. Tim tiém can dirng cltia d6 thi ham s6 y =f(x) = e
+
Giai
. . 3—X
Ta co: lim f(x)= lim
x » 2% xr»2* X+ 2
tiém can dirng la duong thang x = -2.

=+o0. Twong tw, lim f(x)=—w. Vay d6 thi ham sé f(x) cé
X » 2

A T
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) Vidy 4. Tim tiém can dirng cta db thi ham sé y =f(x) =
Giai

¥° 42

Ta cé: lim f(x)= lim = +o0. Twong tw, lim f(x)=—-o. Vay dé thi ham sé f(x) cé
x—0" x—0" X x—0"

tiém can dirng la dwdng thang x = 0.
) Luyén tip 2. Tim cac tiém can ngang va tiém can dirng cua db thi ham sé y = f(x) = = *41.

) Vén dung 2. Dé loai bd p% mét loai tdo doc khéi mét ho nwére, ngudi ta wée tinh chi phi bé ra la

__45p
C(p) = 100

(triéu dong), véi 0 < p <100.

Tim tiém can dirng cta dé thi ham sé C(p) va néu y nghia thuc tién clia dwdng tiém can nay.
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3.DU'ONG TIEM CAN XIEN
) 192, Nhan biét dwong tiém can xién
Cho ham s6 y = f(x)=X—1+i cd do thi (C) va dwong

X1
thang y = x — 1 nhw Hinh 1.24.

a) V&i x > —1, xét diém M(x; f(x)) thudc (C). Goi H la hinh
chiéu vuéng goéc cia M trén dwdong thang y = x — 1.
Cé nhan xét gi vé khoang cach MH khi x — +x?

b) Chirng té rang lim [f(x)—(x—1)]=0. Tinh chat nay thé
hién trén Hinh 1.24 nhw thé nao?

Hinh 1.24

s

Puwong thang y = ax + b (a #0) goi la duong tiém can xién (goi tat la tiém can xién) cla
d6 thi ham s6 y = f(x) néu

lim [f(x) —(ax + b)] =0 hoac lim [f(x)—(ax + b)] =0.

'i,1

Duong thdng y = ax + b 1a tiém can xién Puong thdng y = ax + b 1a tiém can xién
cua do thi (khi x — +x). cta db thi (khi x — —x).

Hinh 1.25

Y Vidu5. Chohamsé y =f(x)= x + . Tim tiém can xién cua

o Xt jim = fim 2 =0.
do thi ham so f(x). i ) Km X
Giai
Tacé: lim [f(x)—x] = lim =0.Twongtuy, lim [f(x)-x]=0.

X o—lop bl N | x+2 X il

Vay db thi ham sé f(x) c6 tiém can xién la dwdng thang y = x.




Cha v. Ta biét rang néu dudng thang y =ax + b (a = 0) la tiém can xién cia dbé thi ham sbé

y =f(x) thi Ji_".l[f{x)_ (ax + b)] =0 hoac lim [f(x) ~(ax + b)] =0,

X—y—in

Do d6 lim [f(x)—(ax + b)] % =0 hoac xlirl[f(x} —(ax +b)] % =0.

K-

Tw day suy ra a = lim £ hoac a = lim @
-yt W X-y-ab

Khi d6, ta cé b = lim [f(x)—-ax| hodc b = lim [f(x)-ax].

X =34 X~y =00

Nguwoc lai, voi a va b xac dinh nhu trén, dwdng thang y = ax + b (a = 0) la mét tiém can xién

ctia do thi ham sé y = f(x). Dac biét, néu a =0 thi d6 thi ham s c6 tiém can ngang.

» X - & _— a2 2 — z XE —-X+2
» Vidu 6. Tim tiém can xién cua dod thi ham so y =f(x) = B
X +
Giai
Ta co:
E —
a= lim I _ iy X2 X*2_,
M-l X X X 4K
b= lim [f(x)-x] = lim =2*2_
X >l xatin ¥ 41
Tuwong tw, lim @:1, lim [f(x}—x]:—2.
X ¥ x X —p=—0t

Vay dob thi ham so6 f(x) co tiém can xién 1a duwdng thang y = x — 2.

Nhan xet. Trong thuc hanh, dé tim tiém can xién cua dé thi ham phan thire trong Vi du 6,
ta viét:

Taco: lim [f(x)-(x~2}]= lim i=D;

R X --lar x_|_1

: _ 4

lim [f(x)—-(x-2)] = lim —=0.
X —p—x X—p—ah x_1_

Do d6, dé thi ham sé f(x) cé tiém can xién la dwong thang y = x - 2.

X2 —4x+2
=g

) Luyén tip 3. Tim céc tiém can ding va tiém can xién cla do thj ham sé y = f(x) =
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1.16. Hinh 1.26 |1a d6 thj ctiia ham s y = f(x) =
Str dung dé thi nay, hay:
a) Viét két qua cla cac gidi han sau: lim f(x); lim f(x); |irT1! f(x); tirr}l_ f(x).

b) Chi ra cac tiém can ctia dé thi ham sé da cho.

/ |
I
— 2 \\-5__
y=2
1+
G =
-1 / ' | 1 X
IIII .Illll
x=-—1]]| || x=1
Hinh 1.26
2 s memna s ac i v o aiia k. X E2X-F i,
1.17. Puwdng thang x = 1 ¢ phai la tiém can dirng cua dé thi ham so y = o khéng?

1.18. Tim cac tiém can cda do thi cac ham sob sau:

3-X

2x% 4+ x -1
2x +1 '

b =
)Y X+2

1.19. M6t cdéng ty san xuat d6 gia dung wéc tinh chi phi dé san xuat x (san pham) 14
C(x)=2x +50 (triéu dong).
C(x)

Khi dé f(x) = la chi phi san xuét trung binh cho mdi san pham. Chirng té rAng ham

sO f(x) giam va lim f(x)= 2. Tinh chat nay néi lén dieu gi?

P LR

1.20. Mdt manh vwdn hinh chir nhat cé dién tich bang 144 m?. Biét 36 dai mét canh cla
manh vwén la x (m).

a) Viét biéu thirc tinh chu vi P(x) (mét) cGa manh vuon.
b) Tim céc tiém can cla d6 thi ham sé y = P(x). Giéi thich y nghia thuc tién cla cac
két qua nay.
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