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TI83 Exploration
Name:

Subject:
Graphing Quadratic Functions

Introduction:
The vertex form for the quadratic function is represented by 
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.  By changing the values of a, h, and k, the shape and position of the graph can be modified.  The values of h and k also will determine the maximum or minimum value of the function, called the vertex.  In this activity, you will change the parameters of the function and determine the effects on its graph and vertex.


1.
From the home screen on your TI83, store the values of a, h, and k as follows
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Press [image: image2.jpg]
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See the picture at the right.


2.
From the home screen on your TI83, enter the general form of the quadratic function as follows
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Press [image: image14.jpg]
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See the picture at the right.
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3.
Press [image: image27.jpg]


 and set the values as seen in the screen shot below
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4.
Press [image: image28.jpg]
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 and set the values as seen in the screen shot to the right.
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5.
Press [image: image30.jpg]
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 to view the table as seen in the screen shot at the right.
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6.
Press [image: image32.jpg]


 and copy the function on the coordinate plane.


7.
Note that the two graphs are the same.


8.
From the home screen Press [image: image33.jpg]
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.  This will allow you to edit the last line without re-entering the entire line.  Change the value of k to 5 using the Left Arrow [image: image35.jpg]


. After the change Press [image: image36.jpg]


.  See the picture at the right.
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9.
Press [image: image37.jpg]


.  Your screen should look like the picture at the right
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10.
Press [image: image38.jpg]


.  The calculator is at the vertex of the quadratic function, 
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.  The screen should appear like the one at the right.



Move to another graph by using the [image: image40.jpg]"



 and [image: image41.jpg]


 arrow keys.  What is the vertex of each function.  Record this value in the table.

	Function
	Vertex
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11.
Press [image: image44.jpg]
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 to view the values from a table.  See the screen shot at the right.



Note the values in the Y2 column are 5 greater than the values in the Y1 column.  What accounts for this difference?  How does it relate to the vertex 
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Note:
You can use the [image: image47.jpg]


 key to delete extra characters and the Insert feature by pressing [image: image48.jpg]
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, to insert between characters.  Remember to press [image: image50.jpg]


 after changing values of a, h, and k.


12.
From the home screen, using the same procedure as in step 8, change the value of k using the table below.  Look at each graph by pressing [image: image51.jpg]


 after each change.  Use the [image: image52.jpg]


 feature as in step 10 or the Table feature as in step 11 to record the function and the vertex, 
[image: image53.wmf](

)

,

hk

, for each parabola.  You may need to adjust the Y scale in the Window in order to view the vertex in the graph screen.

	The value of k
	Function
	Vertex
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13.
Generalize your findings about the effect of k on the graph of 
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 with respect to the reference function 
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.

NOTE:  If you have adjusted your Window, return it to the values found in step 3.
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14.
From the home screen, change the value of k back to 0 and replace the value of h with 8 



See the picture at the right.
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Look at the [image: image60.jpg]


.  Use the [image: image61.jpg]


 feature of the calculator and Press 8 [image: image62.jpg]


 and [image: image63.jpg]


.  You should have a screen that looks like the one at the right.  What is the vertex of this function 
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?

Which way did the vertex move from the graph of 
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 when you entered 8?

Using the procedure above, complete the following table for each graph.

	The value of h
	Function
	Vertex
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15.
Generalize your findings about the effect of h on the graph of 
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 with respect to the reference function 
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16.
Look at each of the screen shots below.  What is the quadratic function represented by each graph?.  Note that the reference function, 
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, is in every screen shot.
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_________________
_________________
________________
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________________

NOTE:  If you have adjusted your Window, return it to the values found in step 3.


17.
From the home screen, change the value of h back to 0 as in step 1, and change the value of a to 2.  Describe your findings in the table below.

	A
	Function
	Opens Up or Down
	Width

(Wider, Narrower)
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18.
From the home screen, change the value of a to (2.  Repeat the process from Step 17 to complete the following table.

	A
	Function
	Opens Up or Down
	Width

(Wider, Narrower)
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19.
Generalize your findings about the effect of a on the graph of 
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 with respect to the reference function 
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20.
Use the function 
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Referring to your responses on Steps 13, 15, and 19, visually inspect the above function and predict the following:

What will be the coordinates of the vertex?

What direction will the graph open?

What change, if any, will there be to the width of the graph?  Explain.
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Using the graphing calculator, confirm these predictions.  See the picture at the right.
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