
  

8.1 CW 11:  Notes Characteristics of Quadratic Functions and Graphing  f (x) = ax2 

HW 11: Worksheet    Start bringing graph paper to class! 

 

Name ________________________________________________________  Date __________  

The parent quadratic function is 2( ) .f x x= The graphs of all other quadratic functions are transformations of the 
graph of the parent quadratic function. 

The lowest point on 
a parabola that 
opens up or the 
highest point on a 
parabola that opens 
down is the vertex. 
The vertex of the 
graph of 2( )f x x=  
is (0, 0). 

 The vertical line that 
divides the parabola into 
two symmetric parts is the 
axis of symmetry. The 
axis of symmetry passes 
through the vertex. For the 
graph of 2( ) ,f x x=  the 
axis of symmetry is the  
y-axis, or 0.x =  

 

1. Graph 2( )f x x=  
 

 

 

2. Graph  2( ) 2g x x=  and 21( )
4

h x x=  on the same axes as #1.  

 

 

 

 

 

 

 

 

  x ( )f x  

 -2  

-1  

0  

1  

2  

  x ( )h x   x ( )h x  

 -4   1  

-3   2  

-2   3  

-1   4  

0     

  x ( )g x  

 -2  

-1  

0  

1  

2  

Guide to graphing 2( )f x x=  
1. Plot the vertex at (0,0) 
2. Plot a point on each side of the 

vertex that is over (left or right) 
one unit and up one unit. 

3. Plot another point on each side of 
the vertex that is over two units 
and up four units. 

4. Another set of points could be 
plotted that are over three units 
and up nine units, and so on, 
always squaring the number 
moved “over” to get the number 
moved “up.”  

Guide to graphing 2( ) for 0f x ax a= >  
1. Plot the vertex at (0,0) 
2. Plot a point on each side of the 

vertex that is over (left or right) 
one unit and up _____ units. 

3. Plot another point on each side of 
the vertex that is over two units 
and up _____ units. 

4. Another set of points could be 
plotted that are over three units 
and up _____ units, and so on, 
always squaring the number 
moved “over” AND 
_________________to get the 
number moved “up.”  



 
 

Graphing f x ax 2( ) =  when a > 0 

• When 0 1,a< < the graph of 2( )f x ax= is a vertical shrink of the graph of 
2( ) .f x x=  

• When 1,a > the graph of 2( )f x ax= is a vertical stretch of the graph of 
2( ) .f x x=  

 

Graphing f x ax 2( ) = When a < 0 

• When 1 0,a− < < the graph of 2( )f x ax= is a vertical shrink with a reflection in 
the x-axis of the graph of 2( ) .f x x=  

• When 1,a < − the graph of ( ) 2f x ax= is a vertical stretch with a reflection in 

the x-axis of the graph of ( ) 2.f x x=  

 
In Exercises 3–8, graph the function. Compare the graph to the graph of = 2f ( x ) x .  

3. 2( ) 4g x x=                                           4.   2( )m x x= −          5. 2( ) 4k x x= −  

   

6.   2( ) 7l x x=                                          7.  21
4( )n x x= −                                  8.  2( ) 0.6p x x=  

   

In Exercises 9 and 10, determine whether the statement is always, sometimes, or never  true. Explain 
your reasoning. 

 9. The graph of 2( )g x ax= is wider than the graph of 2( )f x x= when 0.a >  

 10. The graph of 2( )g x ax= is narrower than the graph of 2( )f x x= when 1.a <  


