_ (x+2)(x-3)

)= —=——
EDED  ynq x-Sz
x—

touching

* Adertical asymptotéoccurs in a rational function at any value
of x for gdenominator 1y equal tut for which the
numerator is not equalto U.

* Whe ue of x sets both th - and the

numeratorof a rational function equalto 0) there is n

the graph; that is, a single point at which the function has no
value

— <\
38

(x+2)(x-3)
(x+2)(x=5)

fx) =

X+ 2)(x—=5) Ao .
X# -2 X145 ¢ \'\3 V"

p—

<2

n O

V4



Examples: Name the vertical

asymptotes and holes in the graphs of

the following equations:

- hole at x=-
1. flx)= 2 o af x=-4

. VA X=-3 %= 3
(-2) (0 45) e

ad = O x3(x-2)2 “ "y~ 2.
" hele_ (x_l)z

3. flx)= K

i
|
1
]
|

2. f(x)= - (+2) v.Aak SRR SRR

(x+1)(2x~3) (;x+6) r——i—-ﬁﬁ-‘,\\ :
f

\"(-_32... N x—;-ll_ | | -I\

No holes.
X~ -\

2




Find the domain of, vertical asymptotes and
holes

| . x+2
ﬁ;ﬁ» f(x)_x2+5x+6

_ X+ 2 \(@\\Q_ e
T o(e)(x43) ex T

X~-3 V.A

6l67 4y X [fA1()= ¥ o]
[ (x+2)/((x..
=4, ol
#UN.. 0
#UN..

]

undef ‘ 4 l .4




Horizontal Asymptotes

* In order the find H.A look at the degree of the polynomialsinthe numerator
and denominator

1. If both polynomials are the same degree, divide the coefficients of the
highest degree terms.
642 3x + 4

f(x‘)=m HA 3:3
2. Example:

Both polynomials are 2" degree, so the asymptoteis at ———————-

2. If the polynomial in the numerator is a lower degree than the denominator,
the x-axis (y = 0) is the horizontal asymptote.

x'—12
2x3 +5x -3 H. A X-0x's

3. If the polynomial in the numerator is a higher degree than the denominator,
there is no horizontal asymptote. There is a slant asymptote, which we will study

in a later lesson. )

X 9
x+10 No H.A

fx) =

Ha (nvaD  standard Grm)
L\

N=1 NZD N>D
J«'\:\ie_ ¢ 0ef& el \L];(J'Q'é:qﬁ-(jsé} ﬂoﬁ'
EX = 3x+ Yy
- ., X-Z x%q
Lxe-¢ Zc vy S :
X 25345 %3 4o H.A - Horizontal
y=G = 3 Asymptote
ZnA N — Nuvmerator

D — Denominator



Practice: Find the horizontal asymptote of each rational function.

D f@=—at  NTD  No M
) = 2 o HA
Tx =2
2) f(x)=_:+3 ‘1?-"7‘ HA
_3x:—x+12 - 2
) =m0 J 2

4x +7 .
4) f(x)=5;zts N D x—&\glstnj: 0> S KA

2 _ _
5 fW=2 2t g % T2



