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BAI 3. PUONG TIEM CAN CUA PO THI HAM SO

@ LY THUYET.

I. Pwong tiém can ngang
Cho ham s6 y = f (x) c6 xé4c dinh trén mot khoang vo han

O\ 4
la khoang cé mot trong céc dang (a, +o0) ; (—0,a); (—o0,+w)
Puong thing y =y, duoc goi 1a dwong TCN (hay TCN) cua K
db thi néu thoa man it nhat mot trong cac diéu kién sau: Ys Y=Y
lim £(x)=yo; lim f(x) =, o >
y A y“ p— .
\ %/
Yo Y=Y
oA - y y=y
i
Y= f
0 X 0 X
Puong thdng y = y, la tiém cén ngang Puong thdng y = y, la tiem can ngang

ctia db thi (khi x — +x). cta db thi (khi x — —x).

Vi du. Tim duong tiém can ngang cia do thi hamsé y =

2x+1
Loi gigi

Tap xac dinh D = R\{—%}

Taco lim <=2 — fim —% -1 va jjm X3 _ jjm —x 1
x40 2X +1 xa+w2+1 2 x>0 22X +1 x> +1 2
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Vay dudng tiém can ngang caa dd thi ham sb y = = - 1a duong thang y = 1

5
I1. Pwong tiém can dang
Puong thang x = x, duoc goi la dwong tiém can ding
(TCP) cua db thi ham s6 y = f (x) néu théa man it nhét (©)
mot trong cac diéu kién sau:
lim f(x) =+40; lim f(Xx) =—
XX

X—Xg

lim f(x) =+o0; lim f(x) =—o0 < >

— o
X—>Xg X—>Xg

o

<

< Luuy:

i) Ham y = 2X+0

. e, d ... . a
v6i ac =0 co tiém can dtng x=——; tiém can ngang y =—.
cx+d c c

i) Ham y = F(x) voi f(x), g(x) 1a nhitng ham da thuc

g(x)
+) Néu bac tir nhé hon bac mau thi ¢é tiém can ngang y =0.

, . ~ ., a . N 1 ~ \ Je
+) Néu bac tir bang bac mau thi ¢o6 tiém can ngang y = b—” véi a,, b, la hé so cua liy thira cao nhat
trén tir va dudi mau.
+) Néu bac tir I6n hon bac mau thi khéng c6 tiém can ngang.
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+) X=X, latiém can dung <

i) Ung dung may tinh CASIO dé tim tiém can dung hoic tiém can ngang
Dé tim tiém can diing hoic tiém can ngang caa mot ham sé thong qua méy tinh CASIO, ta sir dung
phim CALC trén may.
Mot s6 luu § vé két qua va cach bam:

Gioi han Thao tac trén may tinh
X=X CALC x,+107"°

X —> X CALC x,-107"

X —> 40 CALC 10%
X ——0 CALC -10"

Vi du 1: Tim dudng tiém can ding cua dd thi ham sé y = iﬁ

Loi giai

Tap xac dinh D = R\{Z}

L X+2 \ ‘A A , , NIRRT A 1a
Taco lim —— =+, suy ra dudong tiém can ding cua do thi hamso la x=2.

x—2" X — 2
, . X W T 3x+4
Vi du 2: Tim duong tiém can ding cta do thi ham so y = -
X_
Loi giai

Tap xac dinh D =R\ {%}

. . 3X+4 \ . A ar A U £ o1s 1
Tacoé lim ) = +o0, suy ra duong tiém can ding cua do6 thi ham so 1a x = >

1) 2x-1
H@
o L . . Cn n , , X g1 Z ax+b . . 2 d
P-Loi binh: Buong tiém can dirmg cta do thi ham so y = r la duong thang x =——.
CX + C
\ . X —x+1
Vi du 3. Tim duong tiém can ding cua do thi ham so y=2—2.
X" —X—
Loi giai
Tap xac dinh D=R\{2;-1}
o X—x+1 XA —x+1
Taco lim ——=+00, lim —-—F—=—
x-2" X°—X—2 x>-1" X©—X—2

Vay phuong trinh duong tiém cén ding ctia d6 thi ham s 1a duong thang x =2 va x=—1.
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II1. Pwong tiém can xién
Puong thang y =ax+b dugc goi 1a mot dudng tiém can xién (hay tiém can xién) caa do thi ham sb
y=f(x) néu lim[ f(x)—(ax+b)]=0 hogc lim[ f (x)—(ax+b)]=0.

X—>+0
Duong thing y =ax+b Ia tiém can xién cia do thi ham sé y = f (x) duoc minh hoa nhu sau

y A

Dé tim tiém can xién cia do thi ham sé ta can tinh hé s6 a,b trong phuong trinh ciia dudng tiém can
Xién y = ax+b theo c6ng thirc nhu sau

+a=lim f(x), b= Iim[f(x)—ax] hodc a= lim f(x), b= Iim[f(x)—ax]

X—>+0 X X—>+00 X—>-0 X X—>—00

+ Khi a=0 thi do thi caa ham s6 6 tiém can ngang 1a duong thang y =b.

2
Vi dy. Tim duong tiém can xién cia d6 thi ham sé f (x)= L);H :
X_
Loi gidi
Tap xac dinh D=R\{2}.
f(x 2_ 2_
Taco a= lim + ) _ fim X3X4L_ o X2 —3x 41 _

X—+0 X X—>+0 X(X—Z) X—>+30 X2—2X

Taco
) (x*=3x+1
b=Ilim| f(x)—-ax|=lim| ————Xx
xa+oc|: ( ) ] X~>+oo( X_2 ]
(X =3x+1-x(x=2) ) (x®=3x+1-x%+2X
= lim = lim
X—>+00 X—2 X—>+00 X—2

= lim (_X+1j=—1
x—>to| X —2

Vay duong tiém can xién la y =x-1.
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3,

<.

< > HE THONG BAI TAP TU LUAN.
DANG 1: TIM TIEM CAN CUA PO THI HAM SO CHO BO1 CONG THUC

N 2Xx-3 _. . . . ‘L U
Caul: Chohamso y= f(x) :—2. Tim tong so6 duong tiém can ngang va tiém can dung cua do thi ham
X+

s6 y=f(X).
Loi gidi
Vi lim y=2; lim y =2 nén d6 thi ham s6 c¢6 1 tiém can ngang 1a y =2.
X——0 X—>+00
Vi lim y=—o0; lim y =+ nén d6 thi ham sb c6 1 tiém can ding X =—2.

x—-2" X—-2"

Do d6 d6 thi ham s6 c6 tong s6 2 tiém can ké ca duang va ngang.

. X +2x-3 . A e va 2
Cau?2: Chohamso y=f(x)= iz Tim tiém can xién va tiém can ding cua d6 thi ham so y = f(X)
Loi giai
Taco
f(x) X*+2x-3

a=lim——==Iim
oo X o X(X+2)

b= lim [ f(x)—x]= lim {w—x} lim _—32=0

X—>—00 X—>—00 (X+ 2) x—>-0 X +
Vay duong thang y = x 1a tiém can xién cua d thi ham sé di cho khi x — —oo.
Ta lai co
. f(x) . x*42x-—
a=lim L: lim —3:1

D X—>+00 X(X+2)

2 — —
{M_X}“m_?’:o

(x+2)

Vay duong thang y = x 1a tiém can xién cua dd thi ham sé d cho khi x — +oo.

b=lim [ f(x)-x]=lim

X—>+00 X—>+00

Taco: lim y=—ow; lim y =+ nén db thi ham sé ¢6 1 tiém can dang x=—2.

x—-2" X—-2"
. . XX
Cau 3: Chohamso y=f(x):T.T|mtlem can xién va tiém can dung cua do6 thi ham s y = f (x)
Loi giai
Taco
1+2+3
 f(x) . =X T
a=I|m—( )=I|m—x raxt3_ —XZX =-1
Xx—>—0 X Xx—>—0 X ( X+ 2) X—>—00 145
X
4+3
— 2 o
b= lim [  (x)+x]= lim| X253y | i 243 i X _4
X—>—00 X—>—00 (X+2) X0 X+ 2 X—>—00 1+g
X
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Viy duong thang y = —x+4 la tiém can xién cua d6 thi ham sb da cho khi x — —o.

Ta lai coO
1+2+ 3
) 14542
a tim ) _ g X E X3 — XX o
X+ Y X—>+00 X(X+2) X—>+0 142
X
2 4+ —
b= lim [ f(x)+x]= lim {_)(+—M+Xi|= lim 2X*3 _ jim X4
X—>+00 X—>+00 (X+2) X4 ¥ 4 X—>+00 142
X

Vay duong thang y = —x+4 la tiém can xién cua d6 thi ham sb da cho khi x — +o.
Taco: lim y=—co; lim y =+ nén d6 thi ham s6 ¢6 1 tiém can dung x =—2.

X—>—2 X—>-2"
. . ~XPHX+6 . L .
Cau4: Chohamso y= f(x) :—1. Tim tong s6 duong tiém can xién va tiém can dang cua do thi
ham sé y = f(x).
Loi gidi
Tacéd
1+ 1+ 6
f(x —X? Ty T w2
actim T iy X6 T e
X—>—0 X X—>—0 X(X—l) X—>—o0 1+1
X
6
b=|im[f(x)+x]:Iim{_X(+Xl;6 x}zllm = lim X0
X—>—00 X—>—00 X — X—>—00 X — X—>—00
-
X

Vay duong thang y = —x la tiém can xién cta do thi ham s6 da cho khi x — —oo.

Ta lai ¢
1+1+6
2 —_— —_— R
atim 100 iy X486 T
x—+0 X X—>-+00 X(X—l) X—>-+00 1+1
X
6
2 _
o= {109 4] | 7 = = 2
+7
X

Vay duong thang y = —x la tiém can xién cua do thi ham s6 da cho khi x — +oo.
Taco: limy =+oo; lim y = —o0 nén d6 thi ham sé ¢6 1 tiém can dang x=1.
x—1" x—1"

DANG 2: TIM TIEM CAN CUA PO THI HAM SO BIET BBT CUA HAM SO, PO THI CUA HAM SO
PO HOAC HAM SO LIEN QUAN

Cau’5: Chohamsé y = f(x) co bang bién thién
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X —0 X, X, X, X, +0
' + 0 - | + 0 - | -
¥y 5 10 +a

—ao 2|1 2 3

Tim téng s6 dudng tiém can ngang va tiém can dang caa do thi ham sé y = f (x).
Lo gidi
Vi lim y=—o0; lim y =3 nén d thi ham s6 c6 1 tiém can ngang 1a y =3.

X—>—0 X—>+00

Vi lim y =-+o0 nén d6 thi ham sé ¢6 1 tiém can dung x = X, .

+
X—>X4

Do d6 d6 thi ham s6 c6 tong s6 2 tiém can ké ca ding va ngang.

Cau6: Chohamsd f(x)co6 bang bién thién

x —0 x X, 0y Xy +x
() + 0 - || + 0 -~ | -
5 10 +ao
Fx)
— 0 2 3

N A gt A A 5 A . Y A 1
Tim so tiém can cua do thi ham so y = m ?
X

Léi gidi

Vi lim y=0; lim y:% nén d6 thi ham s ¢6 1 tiém can ngang y =0 va y:%.
Tur bang bién thién, tacod f(x) =0 c6 hai nghiém x =X, va x=ae(—0;X,).

Dé& thay lim y =+ va lim y =+oonén d6 thi ham s6 ¢6 2 tiém can ding 1a x=x, va x=a

x—a* X—>X3
Do d6 db thi ham s6 ¢6 tong sé 4 duong tiém can ké ca dung va ngang.
Cau7: Chohamsé y= f(X) xac dinh, lién tuc trén R\{1} va c6 bang bién thién nhu sau:

x | —ao 1 +a0

]

¥ + T

y / - /

2 —aC

2

Tim phuong trinh duong tiém can ngang ciaa do thi ham sb da cho?
Loi gidi
Tap xac dinh: D = R\{l} .

Taco lim f(x)=2;lim f(x)=2.Dod6 y=2 la dudng tiém can ngang cia do thi ham sé.

X—>—0 X—>+0

Cau8: Choham sb y= f(x) xéac dinh trén R\{O} , lién tuc trén mdi khoang xac dinh va ¢ bang bién thién

nhu sau:
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T —00 0 1 +00
Yy’ - + 0 -
+00 9
y \ / \
1| -0 —00
Hoi d6 thi ham s trén c6 bao nhiéu dudng tiém can dimg va ngang?
Loi giai

Tap xac dinh: D = R\{O} .
Taco
lim f(x)=+c0; lim f(x)=- dod6 d6 thi ham sb khdng c6 tiém can ngang.

X—>—0 X—>+00

lim f (x)=—0= x=0 la dwong tiém can ding duy nhat cta do thi ham sb.

x—0"

Cho ham sé y = f(x) xéac dinh trén R\ {l} , lién tuc trén mdi khoang xac dinh va c6 bang bién thién

nhu sau:

Tim céc gié tri nguyén caa M €[0;5) dé do thi ham s6 y = f (X) c6 3 duong tiém can ding va
ngang?

Lo gidi
Tap x4c dinh D=R\{1}. Taco

lim f(x)=2= y=2 la duong tiém can ngang.

X—>—00

lim f (x)=—c0= x =1 latiém can dtng.

x—1"

lim f(x)=m= y=m la dudng tiém can ngang.
Do d¢, dé do thi ham sé c6 3 duong tiém can thi m#2, ma me[0;5) nén me {0;1;3;4}.
Chohamsé f(x) co do thi nhu hinh vé& bén.

v

\

Tim phuong trinh cac dudng tiém can ding va tiém can ngang cua do thi ham sé trén.
Lo gidi

=Y

Q//
=
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Nhin vao db thi, ta cd: lim f (x)=—c0 va lim f (x)=+o. Do d6, dd thi c6 mot tiém can dung la

x—2" x—2*
duong thang x = 2.
Theo db thi, ta ciing co: lim f (X) =1va lim f (X) =1. Do d0, d6 thj cd tiém can ngang la dudng
X—>—00 X—>+0

thang y =1.
Viy db thi cd tiém can dung X =2 tiém can ngang y =1.

Cau 11: Cho db thi ham sé Y= f (X) nhu hinh bén. D& thi c6 bao nhiéu dudng tiém can deng va tiém can

ngang?
-
.
I
I
I
I
I
\
! I
________ 1

I
I
l

2
I
I
Nl

Loi gidi
Nhin vao d6 thi, ta co: Iin} f(x)=-+o0 va Iin} f (X) =—o. Do d6, d6 thi c6 mét tiém can dung 1a
X—>— Xy

duong thang x=-1.
Theo d6 thi, ta cling c6: lim f (x)=2 va lim f(x)=2. Do do, d thi c6 tiém can ngang la duong

thiang y=2.
Viy db thi 2 duong tiém can la: tiém can ding X =—1 va tiém can ngang y =2.

Cau 12: Chohamsé y= f(x) c6 do thi nhu hinh v&,

/ .E

Phuong trinh dudng tiém can ngang va tiém cin dung cua dd thi ham sé 1a?
Loi giai
Dua vao d6 thi ta thay dd thi c6 duong tiém can ngang 1a y = 2 va tiém can dang 1a x =—1.
Cau 13: Chohamsé y= f(x) c6 do thi nhu hinh v&,
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o e o e i
£y
N\

Phuong trinh dudng tiém can xién caa d6 thi ham s 132
Loi giai
Goi dudng tiém cén xién cta do thi c6 dang y =ax+b
Dua vao hinh v& ta thay duong tiém cn xién di qua hai diém A(2;2) va B(0;1) suyra

{2a+b:2 a:l
2

b=1 =
7 b=1

A . T S 1
Vay duong tiém can xién cua do thi la y=§x+1.

2
A Y X —2X+2
Cau 14: Tim tiém can xién cua do thi ham so y :—1
X_
Loi giai
y=x—1+L
Ta co: =l rexy=x—1.
. 1
lim ——=0

x—>Fo0 x_l
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