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Analyzing Domain

1. Factor Denominator

2. Find Zeros of Denominator
3. Simplify

4. Find Zeros of Denominator

Example:
__x=3 %% _
f(x)_x2—4x+3 T (x-3) (%) -
What is the domain of f(x)? _
X/Z s x;{ ( %j - )/7_

At what x-values is there a vertical asymptote?

At what x-values is there a hole in the graph?

o . (% 5
Getting a little more specific
Find the coordinates of the hole in the graph. P

Use one-sided limits to describe the behavior of the graph around the vertical asymptote.
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One Sided Limits

(Note: Limits are about the journey, not the destination)

lim f(x) = — &

x—-1"

lim fG) =<
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Cxtosxtz o (-2) (K2 o X ( lon )
FO=%=6 & () (X2 °s X ie 2
Find the domain:

XF3 77

Find the horizontal asymptote (if there is one):

Y=

Find the vertical asymptote(s) (if there are any): J/

Find the holes (if there are any):

Z |
ST
| will show you a graph of this, but if you think you can sketch a rough
graph, try to beat me to it.
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X——00

lim f(x) =

X—00 )
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_x2—3x+2

f 5 x24+x—6
5-
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fx) =

lim

x—=>-1"

f&x) =

lim

x—->—1%

-7
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fX) = —no

£

x—2

fx) =

lim

x—--3t

-7
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lim f(x) = —|

X— 00

~> lim f(x)

A~

lim f(x) =

x-2t

6 -5 -4

-7
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) = (x? - 9)®+2) Xz _ (x3) (X~ ) (X+2) C>(L3> (x52)
-3l —-2)(x+5) (x-3)(X=2) (X+5) ~ (x-2)(x+s)

Find the domain:
X7y w72 | xF-5

Find the horizontal asymptote (if there is one):

\/’,% ”/

Find the vertical asymptote(s) (if there are any):

x=1 X
(v, % )

| will show you a graph of this, but if you think you can sketch a rough
graph, try to beat me to it.

\l
\
U7

Find the holes (if there are any):
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f(x) =

(x2=9)(x + 2)

(x—=3)x—=2)(x+5)

|
: I
|
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_________H__T__..___..__._____
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lim f(x) =

X—>—00 \

xEEnS"' f(X) - - OC=

lim £(x)



()_x2+2x—3 3 fY‘f}!(X’H
f) = x+2 X+
Find the domain:

X7 -7

Find the horizontal asymptote (if there is one):

Non e

Find the vertical asymptote(s) (if there are any):

X= -2

Find the holes (if th :

ind the holes (if there are any) N()f\e_

lim f(x) = Jim_ f(x) =
/\\] 5
L) >0
CY =

D) —oo
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x%+2x — 3

fx) =

X+ 2
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Let's Try It in Our Own Words

If a friend came up to you and asked "When does a rational function have a vertical asymptote at x = ¢?",
how would you describe the rule? V/Af /

(x4 1) (-2
(e (x-2)

If a friend came up to you and asked "When does a rational function have a hole at x = ¢?", how would
you describe the rule?
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Let's Try It in Our Own Words

If a friend came up to you and asked "When does a rational function have a vertical asymptote at x = ¢?",
how would you describe the rule?

If x = cis a real zero of the denominator but not the numerator, or if x = c is a zero of the denominator and
the numerator but the multiplicity is greater as a zero of the denominator.

If a friend came up to you and asked "When does a rational function have a hole at x = ¢?", how would you
describe the rule?

If x = cis a zero of the numerator and denominator and the multiplicity of that zero in the numerator is
greater than or equal to the multiplicity of that zero in the denominator.
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Roughly sketch a graph of f(x) with the following properties

10
e f(x) is a rational function o7
o lim f(x) = 3% :
« f(=5)=0 i
o lim f(x) =317 :
i /2= EEaveraeam:
.xli—gl"‘f(x)zoo i NG i
'ﬂlgof(x):—s v - — = 5
s
al
ol
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Roughly sketch a graph of f(x) with the following properties

10

e f(x) is a rational function al
e The numerator of f(x) is cubic EL
e The denominator of f(x) is al

quadratic _
e lim f(x) = —oo T

X—>00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
. XILT—f(x)zoo 0 -8 B -4 -2 2 4 6 810
o i X) = —00 |

Jim, f(x)

2

_ 4
°gg}f@)=2 "
’ xl—}r—ri"'f(x) =2 5
0
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