


 
 

 
 

 
 
 
FUNCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMPLEX 
ZEROS 

Just as a polynomial function can have real zeros (rational and/or irrational),  
it can also have complex zeros.  Find all zeros of the polynomial functions 

below.  Simplify all irrational and complex solutions. 
1. 4 24 12( )f x x x � �  2.  4 24 31 8( )f x x x � �  

3. 4 16( )f x x �  4. 32 16( )f x x � �  

5. 3 22 2( )f x x x x � � �  6. 3 23 4 36 48( )f x x x x � � �  
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Using Zeros 
to Write 

Polynomial 
Functions

• Set each zero
into (…) with 
opposite signs.

• Factor the expressions

Example: 
zeros are 1, 2, 3
(x-1)(x-2)(x-3)

(x-1)(x2-5x+6)
x3 -5x2 +6x –x2 +5x-6

f(x)= x3 -6x2+11x-6

Write an equation that could represent a function with the following zeros.









f(x) = 𝒑 𝒙
𝒒(𝒙)

• where p(x) and q(x) are polynomial 
functions and q(x) ≠ 0

• Simplest form is f(x) =  &
'

• A line which the graph 
approaches.

• Example: vertical 
asymptote is x=-3 and 

• the horizontal is y=1



RATIONAL Functions

EQUATION FORM:

X -I NTERCEPTS:
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H ORIZONTAL ASYMPTOTE:
• If degree of p > degree of q:

• If degree of p < degree of q:

• If degree of p = degree of q: 

H OL ES:

V ERTICAL ASYMPTOTES:

EXAMPLES

2

6 18
4 3

( ) x
f x

x x
�

 
� �

D: ____________________________ R: ____________________________

x-int(s): ________________________________ y-int: ______________

VA: ____________________________________ HA: _______________

SA: _________________________ Hole(s): ________________________

3 2
2

( ) x
f x

x
�

 
�

V ERTICAL ASYMPTOTES:s l ant ASYMPTOTES:

1

2

Y -I NTERCEPT:

D: ____________________________ R: ____________________________

x-int(s): ________________________________ y-int: ______________

VA: ____________________________________ HA: _______________

SA: _________________________ Hole(s): ________________________

Write the function in factored form, simplify, then find the:

If degree of p

> than degree of q: no horiz. asym.

< than degree of q: x-axis; y=0

=  degree of q: 

Directions:  Graph each function and identify its key characteristics. 

1. 1
5

( ) x
f x

x
�

 
�

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

2. 3 3
2

( ) x
f x

x
�

 
�

 Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

3. 
2 2 15

3
( ) x x
f x

x
� �

 
�

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

4. 
2 4

2
( ) x
f x

x
�

 
�

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 
 
 
 
 
 

Hole(s): 
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Name: _________________________________________________

Date: ______________________________Per: ________

Pre-Calculus
Unit 3:  Power, Polynomial, and 

Rational Functions

Quiz 3-4: Graphing Rational Functions
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Directions:  Graph each function and identify its key characteristics.

1. 2 3
3

( ) x
f x

x
�

 
� Domain:

Range:

x-int(s):

y-int:

VA: HA:

SA:

Holes:

2.

3.

Domain:

Range:

x-int(s):

y-int:

VA: HA:

SA:

Holes:

Domain:

Range:

x-int(s):

y-int:

VA: HA:

SA:

Holes:

2

10 20
6 8

( ) x
f x

x x
�

 
� �

2 7 12
2

( ) x x
f x

x
� �

 
�

Graphing rational equations and 

identifying asymptotes homework 



Name: ___________________________________  Unit 3: Power, Polynomials, and  
             Rational Functions 

Date: ________________________ Per: ______          Homework 11: Rational Functions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Directions:  Graph each function and identify its domain, range, intercepts, vertical and horizontal 
asymptotes, and holes.  

1. 2 3
1

( ) x
f x

x
�

 
�

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

2. 3 6( ) x
f x

x
�

   Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

3. 
2 4 12

2
( ) x x
f x

x
� �

 
�

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

4. 
2

2

3
5 6

( ) x x
f x

x x
�

 
� �

  Domain: 

Range: 

x-int(s): 

y-int: 

VA: 

HA: 

Hole(s): 

 

** This is a 2-page document! ** 
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Graphing rational eqns and 

asymptotes homework continued 



 
 

 
 

 
 
 
FUNCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oblique  
(or Slant)  

 
 
 

ASYMPTOTES 

 

 

 

 

When the _________________  of ___________  

is __________________ ____________ ______________ 

_______________ the _________________ of __________, 

the graph with have a slant, 

 or oblique asymptote. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Equation  
of the Oblique  

 
 
 

ASYMPTOTE 

 
 

The equation of the oblique asymptote, y = mx + b, 

 is the quotient of ( )
( )
p x
q x

, ignoring the remainder.   

Steps to find the equation of the oblique asymptote: 

1 Use long or synthetic division to divide p(x) by q(x). 

2 
Write the equation of the oblique asymptote using the quotient, 
ignoring the remainder. 

Directions:  Find the equation of the oblique asymptote.   

1. 
2 14

4
( ) x x
f x

x
� �

 
�

 2. 
23 7

3
( ) x x
f x

x
�

 
�

 

3. 
26 4 11
3 2

( ) x x
f x

x
� �

 
�

 4. 
3 2

2
3

2 3
( ) x x
f x

x x
�

 
� �
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You find it.





 
 

 
 

 
 
 
FUNCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 

POLYNOMIAL 
Inequality 

 
 
 
 
 
 

• Given a polynomial function ( )f x , a polynomial inequality has  
the general form 0( )f x ! , 0( )f x t , 0( )f x z , 0( )f x � , or 0( ) .f x d  
 

• The inequality ( )f x ! 0  is true when ____________________________________. 
 
• The inequality ( )f x � 0  is true when ____________________________________. 

Looking at  
a graph 

Look at the function ( )f x x x x x � � �4 3 23 3  graphed below. 

a) Name all intervals for which 0( ) .f x !  
 

 

b) Name all intervals for which 0( ) .f x �  
 

Steps to Solve a  
Polynomial 
INEQUALITY 

1 Move all terms to one side of the inequality so 0 is on the other side. 

2 Completely factor the polynomial and find the zeros. 

3 Plot the zeros on a number line. 

4 
Choose test points in each interval.  Substitute the test points into the  
function to determine whether the interval is positive or negative. 

5 
Write the solution using interval notation.  Use parentheses or brackets 
where necessary. 

Directions: Solve each inequality.  Use the number line provided to test intervals. 
1. 2 5 6 0x x� � !  2. 22 15 0x x� � �  
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Polynomial and Rational 
Inequalities





 
 

 
 

 
 
 
FUN CTIO N  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 

Rational 
Inequality 

 
 
 
 
 
 

• Given a rational function ( )f x , a rational inequality has the general 
form 0( )f x ! , 0( )f x t , 0( )f x z , 0( )f x � , or 0( ) .f x d  
 

• The inequality ( )f x ! 0  is true when ____________________________________. 
 
• The inequality ( )f x � 0  is true when ____________________________________. 

Looking at  
a graph 

Look at the function ( ) x x
f x

x x
� �

 
� �

2

2

2 6 8
6

 graphed below. 

a) Name all intervals for which 0( ) .f x !   

b) Name all intervals for which 0( ) .f x �  

Notice that a rational function switches signs at both  
its zeros and its vertical asymptotes!   

Steps to Solve a  
RATIONAL 

INEQUALITY 

1 Move all terms to one side of the inequality so 0 is on the other side. 

2 Find the zeros of both the numerator and the denominator by factoring. 

3 Plot these points on a number line. (Asymptotes ALWAYS get an open circle!) 

4 
Choose test points in each interval.  Substitute the test points into the  
function to determine whether the interval is positive or negative. 

5 
Write the solution using interval notation.  Use parentheses or brackets 
where necessary. 

Directions: Solve each inequality.  Use the number line provided to test intervals. 

1. 5 0
2

x
x
�

!
�

 2. 2 0
5 6
x

x x
�

� �
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Topic #2:  Discriminant of a Quadratic Equation  
Given a quadratic equation of the form ax2 + bx + c = 0, you can determine the  

number and type of roots (solutions) by finding the discriminant of the equation. 

Discriminant Formula  Value of d # of Roots Type of Roots 

 

0d >  (a perfect square)   

0d >  (NOT a perfect square)   

0d =    

0d <    

Find the discriminant of each equation, then determine the number and type of roots. 

9. 2 12 27 0x x+ − =  10.  29 30 25 0x x+ + =  

11. 22 11 1x + =  12. 2 25 5 12x x x+ = −  

 
 
 
 

Topic #3:  Solving Quadratic Equations 

Methods for Solving Quadratic Equations: 
 Factoring, Square Roots, Completing the Square, The Quadratic Formula 

Solve using the most appropriate method. Simplify all irrational and complex solutions. 
13. 2 9 43 27x x− − =  14. 2 8 33 5x x− + =  
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