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1. Puong tiém can dirng va duong tiém can ngang

Ta da biét d6 thi cia ham s6 f(x) = —}_— la dudng hypebol gém hai nhidnh nam
trong g6c phén tu thit nhét va thit ba cia mat phing toa do (h.1.6).

Tacé

lim f(x)= lim l:(}

X =3 40

va lim f(x)= lim l=U.

X =»—m0

v

x>+ X

r=>—on X M

w Y

28

biéu d6 c6 nghia 1a khodng cich 0
MH=|f(x)| tir diém M cta dé thi
dén truc hoanh dén dén 0 khi diém N

M theo duong hypebol di xa ra vo
tan vé phia phai hoac phia tri.

Hinh 1.6



Nguoi ta goi truc hoanh l1a dudng tiém can ngang cua dé thi him sé y = gy
Ta ciing c6

lim f(x)= lim l= +o00 va lim f(x)= lim lz—oo.
x—=0 x=0" X x = xr—=0 X
Diéu d6 c6 nghia l1a khoang cich NK = |x| tir mot diém N cla d6 thi dén truc
tung ddn dén O khi diém N theo d6 thi di xa ra vo tan vé phia trén hoic phia

dudi. Nguoi ta goi truc tung la dudng tiém can dimg ctia dé thi ham s6 y = —.
X

Mot cich téng quat, ta c6

DINH NGHIA 1
Duong thing y = y, dugc goi la dudng tiém can ngang (goi tat
la tiém can ngang) cia do thi ham s6 y = f(x) néu

lim f(x)=y, hoac lim f(x)=y,.

X =% 400 X —» —o0

(Xem hinh 1.7).

Puomg thang y = y, la tiém cdn ngang clia Ducmg thing y = Yo l@ tiém cdn ngang
do thi (khi x — +w). cia do thi (khi x — —=).
a) b)
Hinh 1.7
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DINH NGHIA 2
Pudng thing x = x, dugc goi 1a dudng tiém can dimg (goi tat
la tiém can ding) cta dé thi ham s6 y = f(x) néu it nhat mot
trong cdc diéu kién sau duge thoa mén :
lim f(x)=+0 ; lim f(x)=+0 ;

X =g X = X
lim f(x)=-%; lim f(x)=-—x
] X=X

(Xem hinh 1.8).
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c) d)
a) va c). Puong thang x = x, la tiém cdn b) va d). Duong thing x = x, la tiém
dimg cua do thi (khix = x; ). cdn ditg cia dé thi (khi x = x; ).

Hinh 1.8
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2x =1
x+2

Vidu 1. Tim tiém cin ngang va tiém cin ding cta d6 thi ham s6 y =
Giai
Ham s6 da cho c6 tap xdc dinh 1a R\ {-2}.

Vi lim y=2va lim y=2

X —» 4w X — 00
nén dudng thing y =2 1a tiém
cdn ngang cua doé thi (khi
x — +oo0 vakhi x = —).

1
g
i

Tiém cin dimg

Vi lim y=-—oo Vi 2  Tiém can ngang

x->(-2)" y=2 /—

lim y=+c nén dudng thing T Y X

x=(-2)"

x = =2 la tiém cén diing cua do |
thi (khi x — (-2)" va khi
x = (-2) ) (h.1.9).

Vi du 2. Tim tiém can ngang va tiém cén ding cua dé thi ham s6

oS

Hinh 1.9

o N L
= =
Giai
Ham s6 da cho c6 tip xdc dinh la y
R\ {0}.
1
5 s o R 2
Tacé lim y = lim ———— y=1
X—»+00 X=p+00 X =
0 X
. 1 ye=l
= lim [1+—=1. 1
X—400 ‘1‘2
Do d6, dudmg thing y=1 Ia
tiém can ngang cua dé thi (khi
X — +m).
Hinh 1.10
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2.

1+L2

. . =X X A 1
Twong tv, lim y = lim ————— = -lim (1+— =-1.

X—»—0C X—»—00 X ¥ —p—a0 X
Do d6, dudng thing y = —1 1 tiém cin ngang cua d6 thi (khi x — —).

Vi lim y = +0 vdi lim y = —o0 nén duong thing x = 0 1a tiém can dimg

x—0" x=0"

cua dé thi (khi x — 0 vakhi x — 07) (h.1.10).

)
IEl Tim tiém cén ngang va tiém can dimg cta dé thi ham s6 y = 5-3x
1-x

Puong tiém can xién
Cho () 1a d6 thi clia ham s6 y = f(x) va (d) 1a dudng thing

y=ax+b (a#0).
Goi M va N 1a hai diém cia (¢) va (d) c6 cing hoanh d6 x (h.1.11). Néu do
dai ctia doan thing MN din dén 0 khi x ddn dén +0 (hoac khi x ddn dén —x)
thi dudng thing (d) duoc goi 1a dudng tiém cin xién cua (€).
Vi MN = |f(x) — (ax + b)[ nén ta cé dinh nghia sau :

DINH NGHIA 3

Puong thing y =ax + b, a # 0, dugc goi la duong tiém can
xién (goi tat 12 tiém can xién) cua do thi ham s6 y = f(x) néu

lim [f(x)—(ax + b)] =0,

e

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

X = =m

(Xem hinh 1.11).
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M v = flx)
X ¢ Y
Dueemg thang y = ax + b la tiém cdn Ducimg thang 'y = ax + b la tiém can
xién ctia do thi (khi x — +=), xién cua do thi (khi x — —x).
a) b)

Hinh 1.11

Vi du 3. D6 thi ham s6

X

flx)=x+ 3

x* =1
c6 tiém can xién (khi
X — 4w va khi x » —o0) la
dudng thing vy = x vi

lim [f(x)-2x]=

. X L33
= lim == ) = :
X—p4m IE -1 2
va lim [f(x)-x]=0 H n
xX—r—o0 | = =
(h.1.12). Hinh 1.12

@ Chimg minh réang duting thang v = 2x+ 1 la tiém céan xién clta dé thi ham sé

y=2x+1+
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CHU Y
Pé xdc dinh cédc hé s6 a, b trong phuong trinh ctia dudng tiém can
xién, ta c6 thé dp dung cic cong thic sau :.

a= lim @ b= _Iim [f(x) — ax]
hoic a = Ilim @ b = _Iim _{f(.r)—ax].

(Khi @ = 0 thi ta c6 tiém cin ngang).
That vay, xét trudng hop x — +o0, gia st ham s@ f xdc dinh trén khoang
(& ;40) va dudng thang y = ax + b la tiém cin xién cta d6 thi ham s&
y = f(x) (khi x = +o0). Khi do6, theo dinh nghia 3, ta c6

lim [f(x) - (ax + b)]=0. (1)

X =>4

f(x) = (ax +b) _

Do do lim 0,
X = +0 X
tie la lim [Mma—i]:ﬂ.
X = 400 X X
Vi lim ﬁ = () nén
r—=a+m X
a= lim L2 2)
r—34+m X
Tir (1) suy ra
b= lim [f(x)-ax] (3)

X = 40

Pao lai, néu @ va b thoa man (2) va (3) thi tir (3) suy ra (1). Do d6 dudng
thing y = ax + b 1a tiém cn xién cta dé thi haim s6 y = f(x) néu a # 0 va
la tiém cdn ngang néu a = 0.

Trudng hgp x — —eo duoc chimg minh tuong tu.

Vi du 4. Tim tiém can xién cta dé thi ham so6
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Giai. Ta c6

- a 3
s L f(l) = lim . =1 :
x—r 40 X x—+o x(x? = 1)

3 a
b= lim [f(x)—x]= Ilim [ e .1]2 lim T =0

X —» +oo X = +00 ‘1-2 -1 X — 4w .1-2 -1

Theo chi ¥ vira néu, dudng thing y = x I tiém can xién cia d6 thi ham s6
da cho (khi x — +oo).

Tactinges.d = Mt L8 =1, b= T [f()~x]=0.

x=—p—o0 X X—p—a0

Do d6, dudng théng y = x ciing la tiém cin xién cha dé thi (khi x — —o0),
Ta thay lai két qua da nhan duoc trong vi du 3.
[H3| 7im tiém can xién ciia d6 thi ham s6

2x2 — 3x -1

J(x) = x =2

Céu hoi va bai tap

34. Tim cdc duong tiém can cta do thi mdi ham so sau :

x—-2 —2x -2
ad v e el
1 23544
T o M o C e
Ky x—3"' 4y 2x + 1 '
x+ 2 T
'3)}’= i f}}‘: - .
32 =il © +1

35. Tim cdc dudng tiém cin cha d6 thi mbi ham s6 sau : -

2x — 1 :
2) y="———+x-3; e L,
X X —=2x
3 3
X+ x+1 : & +
C)'*:‘—ZL_- d)yz .17+x 1 )
=] —5x° —2x+3



36. Tim cic dudng tiém can ctua d6 thi méi ham s6 sau :

a)y=“‘.\'2—l; b}y:2x+~.,‘x2—l:
A
) y=x+4x" +1; d}yzm.

Luyén tap

37. Tim céc duong tiém cin ctia do thi moi ham s6 sau :

a)_v=.x+vr.\'1—-l : b)_}'=\f.t2—4.t+3'.

s 2
& X +Xx+1
¢)y= \'"I.'f: X Sk d) y= ‘2—1
X =

38. a) Tim tiém can ding va tiém cin xién cua do6 thi (¢) cua ham s6

y_.¥2—2.¥+2_
x=3
b) Xdc dinh giao diém I cua hai tiém cén trén va viét cong thiic chuyén hé toa
do trong phép tinh tién theo vecto ol.
¢) Viét phuong trinh cta duong cong (€)-déi véi hé toa do IXY.
Tir d6 suy raring / 1a tam d6i ximg cta dudng cong (€).
39. Cung cic cau hoi nhu trong bai tﬁp 38 dai véi do thi cta cdc ham s6 sau :

X +x-4 v —8x+19
AT i
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