/ Notes: 2.6 Rational functions

Rational functions:
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Definitions of Vertical and Horizontal Asymptotes ‘
1. The line x = a is a vertical asymptote of the graph of f when

Vertical
asymptote;
xr=(

f(x) = o0 or f(x) — ~o0

as X —= g, either from the right or from the left.

2. The line y = b is a horizontal asymptote of the graph of f when 2 - |
f (x) —— b : sk

a8 x —= oo orx —» — 00,

Horizontal
asymptote:
y=0

e

AT - ” ———

Vertical Asymptotes- find zeros in denominator )_: — O
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Graphing Rational functions: V
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1. Find the Horizontal Asymptotes: given f(x)= _&:—:———— §
ifn=m,theny= ®/. is a horizontal asympyg -b "ﬁ
“BETC™ . te
m=degree of denominator ¢ = lead coefficient b) asymptote ifn> m: then there is no hOﬁZOma\

asymptote “BOTU’ _ .
¢) ifn<m,theny= 0 is a horizontal “BOBQ”
* if no horizontal check for slant asympiotes
(num. exactly 1 degree higher then denom.)

¥

n= degree of numerator b=lead coefficient a)

2. Factor the numerator and denominator completely.

3. Find the Points of Discontinuity: a rational graph is discontinuous when the denominator equals 0
There are two types of discontinuity: )
a) Hole in graph (removable): when a factor in the numerator and
denominator are the same. On the graph this will be represc?med by an open
hole in the graph. To find the y-value, substitute “x™ back into the

simplified function and reduce. .
b) Vertical Asymptote: when a value of x only makes the denominator equal

0, then the line x = f will be a vertical asymptote.

4. X-intercepts: any factors left in the numerator after simplifying set them equal to zero and these will
be the x-intercepts. ‘
5. Y-intercepts: replace all x’s in the original problem with 0 and simplify the expression. /-\
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If BOTU, then check for a slant:

Slant Asymptotes: If the i
numerator is exactly one degree higher than the denominator the fu
r nction has a slant

asymptote... USE long division to find the sfant asymptote
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