
EXPLORING THE VERTEX FORM OF THE QUADRATIC FUNCTION 
Adapted from:  Exploring Mathematics with the Transformation Graphing Application 

from Texas Instruments 
 

The shape of a quadratic function is a parabola.  Any quadratic function can be expressed in  
y = a(x – h)2 + k form.  This form of the quadratic function is known as the vertex form.  In this 
activity, you will see how this form shows both the location of the vertex of the parabola and 
the width and direction of the parabola. 
 
The parabola of quadratic functions either opens up or opens down.  One of the important 
points in a quadratic function is its vertex.  The vertex is the lowest point (minimum value) 
when the function opens up and the highest point (maximum value) when it opens down.  
When you can identify the vertex and the direction a parabola opens, you will be able to find 
the minimum or maximum value of quadratic functions when expressed in vertex form.  These 
concepts will allow you to explore the concept of translation and be able to apply it to new 
situations. 
 

Part I:  Study the Effect of a, h and k 
y = a(x – h)2 + k 

 
In the calculator program we will be using, a is represented by A, h is represented by B, 
and k is represented by C so the vertex form looks like: 
 

y = A(x – B)2 + C 
 

1.  Press APPS and select Transfrm.  If this screen does not appear, the program may 
already be running on your calculator.  If this is the case, select Continue 
 

     
 
2.  Press Y=.  Clear any equations that are listed in the Y= editor.  Turn off any plots by 
deselecting the plots if any of them are highlighted.  You deselect by placing the cursor over 
the plot and pressing Enter.  Enter the vertex form of the quadratic function using our new 
form:   

 

 
 

y = A(x – B)2 + C 
 



3.  Press Window and the up arrow to display the settings screen 
 

 
 
4.  As a starting place, enter the values shown.  To make these selections, press the down 
arrow and enter all the ones.  This defines the starting values for the variables and the 
increment by which you want the variable values to change. 
 

Part II:  Studying the Effect of h 
 

y = a(x – h)2 + k 
 

In the calculator program we will be using, a is represented by A, h is represented by B, 
and k is represented by C so the vertex form looks like: 
 

y = A(x – B)2 + C 
 

1.  Press Zoom 6 to select 6:ZStandard and display the graph.  The graph shows the pre-
selected values for A, B, and C.  The pressing of Zoom 6 sets the x-axis from -10 to 10 and the 
y axis from -10 to 10 both with scales of 1.  (If the expression Y1=A(X – B)2 + C doesn’t 
appear, go to 2nd ZOOM (FORMAT) and choose ExprOn 
 

   
 
2.  Highlight B=.  You will start your study with the effect of B. 
 

 
 
3.  Press the right arrow to increase the value of B by the pre-selected step value of 1.  The 
step value can be set at any number.  The graph is automatically redrawn showing the effect of 
this change on B.  Continue to press the right arrow until you have an idea of how changing B 
affects the graph.  Press the left arrow to decrease the value of B by the pre-selected step 
value. 



4.  What effect does changing the value of B have on the parabola? 
 
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 
5.  a.  If B = 3, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     b.  If B = 5, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     c.  If B = -2, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     d.  If B = 2, where is the vertex?  Write your answer as an ordered pair.___________ 
 
6.  Based on your answers above, make a statement about the relationship between the value 
of B and the position of the vertex of the parabola. 
 
___________________________________________________________________________

___________________________________________________________________________ 

 
NOTE:  In the vertex form, y = a(x – b)2 + c, the value of b gives the x-coordinate of the vertex.  
Be careful, though.  Notice the form has x – b.  If you had the equation y = (x – 3)2 then b = 3 
and the vertex is at x = 3.  For the equation y = (x + 1)2 the b would be -1 with the vertex at x = 
-1 since x + 1 in the vertex form can be rewritten as x – (-1). 
 

Part III:  Studying the Effect of k 
 

y = a(x – h)2 + k 
 

In the calculator program we will be using, a is represented by A, h is represented by B, 
and k is represented by C so the vertex form looks like: 
 

y = A(x – B)2 + C 
 
 

1.  Highlight the C=.  Press the right arrow several times and notice the change in the graph.  
Press the left arrow several times and notice the change. 
 

 
 
 
 
 



2.  What effect does changing the value of C have on the parabola? 
 
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 
3.  a.  If C = 4, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     b.  If C = -3, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     c.  If C = -6, where is the vertex?  Write your answer as an ordered pair.___________ 
 
     d.  If C = 7, where is the vertex?  Write your answer as an ordered pair.___________ 
 
4.  Based on your answers to 2 and 3, make a statement about the relationship between the 
value of C and the position of the vertex of the parabola. 
 
___________________________________________________________________________

___________________________________________________________________________ 

 
Part IV:  Check your understanding so far 

 
1.  The graph of y = x2 (the parent function of a quadratic) is shown below.  The following 
equations are vertical and horizontal translations of y = x2.  Use what you have learned about 
translation of the vertex of a quadratic function to determine the vertex of the graph of each 
equation below.  Check your answers using the Transformation Graphing App. 
 

 
a.  y = (x – 2)2     Vertex:  ____________________________ 
 
b.  y = (x – 2)2 + 3     Vertex:  ____________________________ 
 
c.  y = (x + 1)2 + 3     Vertex:  ____________________________ 
 
d.  y = (x + 1)2 – 2      Vertex:  ____________________________ 
 
e.  y = (x + 5)2     Vertex:  ____________________________ 
 
f.  y = x2  – 2      Vertex:  ____________________________ 
 
 
 
 



2.  What is the most likely equation of the parabola (quadratic function) graphed below? 
(Note:   The scale is 1) 

      
 
3.  What is the most likely equation of the parabola (quadratic function) graphed below? 
 

     
 
 

Part V:  Studying the Effect of a 
 

y = a(x – h)2 + k 
 

In the calculator program we will be using, a is represented by A, h is represented by B, 
and k is represented by C so the vertex form looks like: 
 

y = A(x – B)2 + C 
 

1.  Return to the Transformation Graphing App Screen.  Make B = 1 and C = 1 to begin.  Now 
press the up arrow until A= is highlighted.  Press the right arrow several times and notice the 
change in the graph.  Press the left arrow several times and notice the change.  Be sure to let 
A be both negative and positive values. 
 
 

 
 
 
 
 
 
 
 

(Note:   The scale is 1) 



2.  What effect does changing the value of A have on the parabola?  Be sure to discuss both 
magnitude and sign change (positive and negative values) 
 
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 
3.  Deactivate the Transformation Graphing App before continuing by pressing APPS and 
select Transfrm. 
 

   
 
4.  Select Uninstall and press Enter. 
 

 


