Warm Up

For the following rational function find the location of the oblique asymptote.
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Questions from Homework



Graphing Rational Functions
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Graphing Rational Functions

&
f<x>=""2+2"f"3 = (x+3)x-D
x+l x_\_‘

® Roots | @j;n\—? D VA, O Rees.

X=-3)  y===3 X None
300+ (1,0) V(0,3
© O’ ¥ 4 "
K x:?;'f Sx+l ms) )
X3
‘§x+\)

“4R

. Chech Behaviowr
ol f near the Vertical ky’

w0 | veo

. 16
d| X=-1 0\
4 6 % “m G-)(-) oo
o M G



http://home.alltel.net/okrebs/page192.html

3= X % S _ (¥ +2)(x+3)
X~ | (x—1)
@ Rosts. g nt @ VA  © Holes.
X=‘;,'3 3=-ﬁ_' -b K= l NO‘\c
' X +6 T
= _(xb_b l M= _!‘.. b=6
Guchﬁ3
- (ox
13R

Cneckh behagiour
Tneac VR -

Lvon <+!!+> - —C0
L] B
%= 0P

s’
.
.
.
.




Rational Functions Continued

We will explore the properties of rational functions of this form so we can
predict the locations of vertical, horizontal, and oblique asymptotes. We will
also be able to identify the roots of the function and any other points of
discontinuity (holes).
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Roots
Are given by the zeroes of the numerator.

Vertical Asymptotes:
Are given by the zeroes of the denominator

Horizontal Asymptotes:

If the numerator and denominator have the same degree, then the
horizontal asymptote is given by the quotient of the leading coefficients
of the numerator and denominator.

If the degree of the denominator is greater than that of the numerator,
then the horizontal asymptote is given byy = 0.

If the degree of the denominator is less than that of the numerator,
then there is no horizontal asymptote @n oblique asymptote exists).

Holes
Occur when the same factor is in the numerator and the denominator.

Oblique Asymptotes:

A line with a finite, non-zero slope that a graph approaches at extreme values
but never crosses. They occur when the degree of the numerator is one greater
than the degree of the denominator and can be determined by dividing the
numerator by the denominator (ignoring the remainder).

We can use the factor theorem (long division) or synthetic substitution



This table shows whether a factor of a rational function results in a
vertical asymptote, a root, or another point of discontinuity (hole).

Type of Factor Vertical Hole Zero of Function
Asymptote
Appears in numerator Zero of factor
only
Appears in Zero of factor

denominator only

Appears in numerator Zero of common
and (to equal or lesser factor
power) denominator

Appears in numerator | Zero of common
and (to a greater factor
power) denominator




This table below shows whether a rational function has a horizontal or

oblique asymptote.

Tvpe of Equation

Horizontal Asvimptote

Obligue Asviptote

Degree of numerator is
equal to degree of

Given by quotient of
leading coefficients in

denominator

denominator numerator and
denominator

Degree of numerator is

less than degree of y=10

Degree of numerator is
one more than degree of
denominator

The equation can be found

by examining the guotient

of numerator and
denominator (ignoring the

remainder)




Homework

Sketch the following rational functions:
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