
Math 1051 Precalculus I Spring 2008 Robertson  

Sec 4.1 Polynomial Functions and Models 
Properties of Power Functions,  y = xn : 

n is even, like   x2   n is odd, like   x3  
1. Graph is symmetric about y-axis. 1. Graph is symmetric about origin. 
2. Domain: all real numbers. 2. Domain: all real numbers. 
    Range: nonnegative real numbers.     Range: all real numbers. 
3. Graph always contains (0, 0), (1, 1), (Ð1, 1). 3. Graph always contains (0, 0), (1, 1), (Ð1, Ð1). 
4. For  |x| > 1, as n gets large, graph gets steeper. 4. For  |x| > 1, as n gets large, graph gets steeper. 
    For Ð 1 < x < 1, as n gets large, graph gets flatter.     For Ð 1 < x < 1, as n gets large, graph gets flatter. 
If f(r) = 0, then r is a root or zero of f (i.e., an x-intercept) and (x Ð r) is a factor of f. 

For large positive or negative x, graph of resembles 
 
f x( ) = ax

n  that is, it looks like the dominant term. 

To sketch the graph of a polynomial function (see Sullivan page 178): 
1. Find x- and y-intercepts. 
2. Use multiplicity of roots (x-intercepts) to see if graph touches x-axis (even multiplicity) or crosses 

x-axis (odd multiplicity). 

3. Determine end behavior: graph looks like 
 
f x( ) = axn . 

4. Determine max number of turning points = n Ð 1. 
5. Determine the behavior of graph near each intercept by substituting the zero into each factor EXCEPT the 

factor containing the zero. 
6. Draw the graph. When in doubt, plot some specific points. 

p180 #32 Use   y = x4  or   y = x
5  to graph 

  
f x( ) = ! x + 2( )4

! 3   #51 Given 
  
f x( ) = x ! 5( )3

x + 4( )2
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g x( ) = x2    

h x( ) = x4  

  
j x( ) = ! x4  

  
k x( ) = ! x + 2( )4  

  
f x( ) = ! x + 2( )4

! 3  
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Touc h Cross

Look s l ik eLooks like 
 
81 x Ð5( )3

 

 
Ð729 x + 4( )3

 

 

#54 Given 
  
f x( ) = ! 2 x

2 + 3( )3  #56 Given 
  
f x( ) = ! 4x x2 ! 3( )  #70 Given 

  
f x( ) = 5x x ! 1( )

3
 

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

-130

-120

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

10

20

  
f x( ) = ! 2 x2

+ 3( )
3

 

  
g x( ) = ! 2x6  
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Cross Cross 12x  

 Ð23x Ð39   Ð23x + 39  
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Cross Cross

 –5x  

 
5 x -1( )
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