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Graphs of Rational Functions

When sketching rational functions, find:

Xx-Intercepts
y-intercept
Domain
Asymptotes
Holes



Finding x-intercepts. Simplify the function, set the numerator equal to zero.

a) Find the x-intercept(s), if any.
Tx
xX+5

Ix =0
X =0
(0,

y=



b) Find the x-intercept(s), if any.

g(X)=§
5%0
no X-int.



c) Find the x-intercept(s), if any.

x? +3x

k.

_x2—16




d) Find the x-intercept(s), if any.

2
x —-x-12
(x)=
/ x> -2x-8




Finding the y-intercept: Plug in x = O and solve for y.

a) Find the y-intercept, if any. An % function will

Tx have at most
X+5 I y-intercept.

o
y=5-=0
0N

5



b) Find the y-intercept, if any.

g(x) =2

X

- 2
9603 5
/ul(mﬁe;fwr;aﬁ(

nD 8-'}{1’&‘ .



c) Find the y-intercept, if any.
2
X +3x
L2
x°—16

_ 0+0
7 fO—-/[;— (D,D\
= O
e
=0

y




d) Find the y-intercept, If any.

x*—x-12
f(x)_x2_2x—8 \




Finding the domain: Set the denominator equal to zero. Solve for x.

a) Find the domain.

Tx
xX+5

y=




b) Find the domain.

g0 =2
X

X=0
Sx | %0



c) Find the domain.
2
x“+3x
T2
x —-16

Yy

Sx\ X+ i"%%



d) Find the domain.

x> -x-12

f(X)_(2—2x—8
A Z—-Q-x—-—’i? =0
wER 2

R ST




Finding Horizontal@

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

Case

Degree

Degree

Asymptote

1

Numerator

<

Denominator

B=0

2

Numerator

Denominator

None_

3

Numerator

-

Denominator

=z
9%

*Rational functions can have at most ONE HA*

é_.

=



Rembering Horizontal Asymptotes

BOBO BOTN EATSDC

Bigger Bigger Exponents
On On °
- Are
ottom Top Th
e
0 (zero) None Same

Y =0 NOo Divide
H- A Coefficients

vili2



Horizontal Asymptotes

ex: Find the HA, if any.

> y=100+l paiy=p (bobv)

4x° =2

0y HAg :@cr\’s do)

°>’=1§f_21 e B (botn )




3 examples of graphs: BOBO, BOTN, EATS DC

BOBO BOTN

EATS DC




Finding Vertical asymptotes

To find vertical asymptotes.

To find vertical asymptotes:
1. Simplify.
2. Set the simplified denominator = o.

*Rational functions can have more than one VA*



Find the vertical asymptote(s), if any.

= P
g (5% +‘-ﬂ@< - 1‘3

@qu(x(ﬂ-—-o




Find the vertical asymptote(s), if any.

x+1
x> +16x+15

b) y=




Find the vertical asymptote(s), if any.

2
X

< y=x2+9

XLJ—-— g4 = (>
- -
Y st



Find the vertical asymptote(s), if any.

6x
x-="7

d) y=

X-7= 0



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*



Find all holes, if any.




Find all holes, if any.
X+5

B+ 5x°=3x-2



Find all holes, if any.




Find all holes, if any.

d) o +xt+3x+3
y= 5
x =1




Review

3
a) State the end behavior Y =3X-3x"+ 2x"



b) State the multiplicity of the zeros.
y=(x+2)"(x-2)



c) Perform the indicated operation and simplify.

5_3
x+1 x-4




d) Solve.

l+i=0

x x-1



