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5.3 Graphs of Rational Functions

/'F‘fs 10 L4 1

When Sketching Rational Functions You Must Find:
x-intercept(s)

y-intercept

asymptotes (HA, VA, SA)

holes




x-intercepts Fac for,

ex: Find the x-intercepts, if any. f;:gﬁ III:": }‘
(Zemﬂ f(x)=5 _;_lé at the
o T nhumerator
O oo X ~— X =1 B
el S
0 ()k/W (x+2)
EEOSEN

X="3



y-intercept
ex: Find the y-intercept, if any.

f(x)

B T
o £




Finding Horizontal Asymptotes (7)’1(' A\

To find the horizontal asymptote compare the degree of
the numerator and denominator. Three cases arise:

Case Degree Degree Asymptote

1 | Numerator | <7 | Denominator | Y= (D

2 | Numerator > Denominator | N\pNE.

3 | Numerator | — | Denominator %:Q’b‘—

*Rational functions can have at most ONE HA®*



Rembering Horizontal Asymptotes

BOBO BOTN EATSDC

Bioge ™
ON
potton
@,

Biader
ut
+oP
npne

OxXNgnts
N

+ 1Nz

SAmML

divi e

L0 6@% Ci Q/LJV?



Horizontal Asymptotes

ex: Find the HA, if any.

oy 16x+1
4x* <2
O’ 2
. 16x° +1
4x* =2
I
16x*+1
O y=—

y=C

Y- 4
none



Vertiw\
Finding Hesszental Asymptotes

To find vertical asymptotes:
1. Simplify.

2. Set the simplified m

— W——

*Rational functions can have more than one VA?*



Vertical Asymptotes

ex: Find the VA, if any.
x*=4x=5

x% -1

a) y=

[ x - Sﬁ()%5<,
y [x—{ﬁé/jffj

Jﬁ;: X =5

R




ex: Find the VA, if any. >
o> () = 3 [X%)—D
(,\r+8)2 Y =-
L
0 f(9)=5 NP [\
X"+ =




Finding Slant (Oblique) Asymptotes

*A rational function has a slant asymptote when the
degree of the numerator is EXACTLY one greater than the
degree of the denominator AND the denominator is NOT
a factor of the numerator.

To find slant asymptotes: Simplify first
1. Divide. There MUST be a remainder.

2. Ignore the remainder.

*Rational functions can at most one SA*



ex: Is it possible for a rational function to have both a slant
and horizontal asymptote? Explain.

No. Because in order to have a SA,
the degree of the numerator must
be one larger than the denominator.

For an HA, you will have either a
BOBO or an EATSDC.



ex: Find the SA, if any.

x> =2x+3
a)y=
x+3
~q 3
~3 /
— /S
J 75 >




ex: Find the SA, if any.

b)f(x)=

X =3%97

x-2




ex: Find the SA, if any.

©) f(x)=

X+35

x> +4x+8

None



ex: Find the SA, if any.

d)y=x2—9 y: (}7‘/}\(%-}7

x+3 /XZ/
s3] & =9 \/:><-3
= 0(
| = O

nene.!



Finding Holes

To find holes:
1. Factor completely.

2. If the numerator and denominator share a
common factor a hole exists.

3. The hole exists at the zero of the common
factor.

4. To find the y-value, plug in x into the
SIMPLIFIED version.

*Rational functions can have more than one hole*



ex: Find all holes, if any.

x:-9

a) y=

xX+3 ;
y:w = }(*—'3/



ex: Find all holes, if any.

x*+4x-5

b) y = —

y= e p)
D) (X +x+ 1)

%@@(U%w

—



ex: Find the x-intercepts, y-intercept, asymptotes and holes,
if any.

_ 5x*-9x-18
x*=3x

f(x)



