Algebra 2

Name:___________________________

“Ball Bounce”

Period:__________________

Quadratic Functions-Quadratic Regression

Date:___________________


I.  Group Members and Roles:
Elect a group member to each role below.  Make sure you have read the directions for each role before placing your name beside it.

Leader:  _____________________________________________

  This student is responsible to keep the group on task.  If the group must be reminded more than once to get back on task, the group leader’s grade will be affected.  The leader is also responsible for turning in the final assignment on time.  If the assignment is late ALL of the group member’s grades will be affected.

Questioner:______________________________________

   This student is the only member of the group who may ask the instructor questions.

Runner/Constructor:_________________________________

   This student is responsible for gathering and returning all materials.  He/She is also responsible for the overall presentation of the project.

II. Instructions:

1. Attach the motion detector to your calculator through the IO port.  

2. If Easy Data does not start on its own press [Apps]-Scroll down to Easy Data-press [Enter].
3. Locate the Set Up menu.  Press the softkey below SetUp-then choose Ball Bounce activity.

4. Follow instructions on screen to collect your data.  If you need help-send your questioner to the instructor.

5. Your graph should have a minimum of three bounces.  If you are not satisfied with the results press Quit and try again.  
      Example:      [image: image1.png]



6. When you are satisfied with your data, sketch a Time-Distance plot.

[image: image2.png]


       

III. Data Collection:

Part One:

1. The goal here is to “capture” one parabola.  

a. Select Analyze-then-7:SELECT REGION from the graph selection screen.

b. Move the left bound cursor to the left edge of a parabolic region of your choice using the cursor keys.

c. Press [Ok] to record the left bound.
d. Move the right bound cursor to the right edge of a parabolic region of your choice using the cursor keys.

e. Press [Ok] to record the right bound.  After a moment you will see the selected portion of the graph filling the width of the screen.

2. Exit Easy Data and Press [Graph] on your calculator.  Place your cursor on the vertex of the parabola and record the coordinates below:

	
	Time (s)
	Distance (m)

	Vertex
	
	


3. Draw your parabola:
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4. The vertex form of a parabola is 
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()

yaxhk

=-+

, where h is the x-coordinate of the vertex and k is the y-coordinate of the vertex of the parabola. 
a.  Exit the graph screen and go the home screen.  To store the x-coordinate of the vertex as H, enter the x-coordinate of the vertex, then press [Store] [Alpha] [H] [Enter].  
b. To store the y-coordinate the vertex as K, enter the y-coordinate of the vertex, then press [Store] [Alpha] [K] [Enter]. 
c. To store -1 for A, press [-] 1 [Store][Alpha][A] 

5. Press Y=.  Enter
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. Press [Graph].  You will discover that a value of -1 does not fit this parabola.  Press 2nd Quit.  Store a better guess for A.  Press Graph.  Continue the process of storing a better guess for A until you have a fit for the parabola.
Record your value for A.________________________

Questions:

1. What is the equation of the parabola that fits this curve?

_____________________________________________

2. What is your maximum value?  _____________________

3. What does this maximum value represent in relationship to the ball bounce?

___________________________________________________________________________

___________________________________________________________________________

Part Two:

Velocity-Time Graph

1. Re-enter the Easy Data application. Press [Apps], Easy Data, [Enter].
2. Press the soft key [None], then [Graph], then [Plots]-Choose option 2: Velocity-Time Graph.

a. Select Analyze-then-7:SELECT REGION from the graph selection screen.

b. Move the left bound cursor to the left edge of the linear graph using your cursor key.  Make sure discard the horizontal portion of the line.

c. Press [Ok] to record the left bound.

d. Move the right bound cursor to the right edge of the linear graph using the cursor keys.

e. Press [Ok] to record the right bound.  After a moment you will see the selected portion of the graph filling the width of the screen.

3. Record your graph below, then exit Easy Data

4. Press [Graph] then press [Trace].  Record the coordinates of two points that lie on the velocity graph.

Point 1:______________________

Point 2:__________________________

5. Find the slope and y-intercept of this line.


m=_______________________

b=____________________________
   Record the equation of this line. _______________________________________
Questions:

6. Enter the equation above into the y = line in Y1.  Press [Graph].  How well does this line fit the velocity data? ______________________________________________________
______________________________________________________________________
7. What does the slope of the line represent?  ___________________________________

         ________________________________________________________________________

8. What is the relationship between the slope of the velocity graph and the leading coefficient A, of the distance graph?

__________________________________________________________________

__________________________________________________________________

Application:  Now that you have fitted both graphs manually find the equation of the parabola using Quadratic Regression and the equation of the velocity-time line using Linear Regression.
1. Re-enter Easy Data.  Select [None], then [Graph], then [Plots]

a) Choose 1:Distance vs. Time for the Quadratic

b) Then press [Analyze], 3: Quadratic Fit for Quadratic Regression Equation.

c) Transfer equation to table below, then select [Ok]

d) Select [Plots], 2: Vel. vs. Time
e) Then press [Analyze], 2: Linear fit for Linear Regression Equation.

f) Transfer equation to table below, and then select [Ok].

2. Press [Main], then [Quit].

      3.  Compare your answers to those generated by your calculator.

	
	Manual Fit Equations
	Regression Equations

	Quadratic
	
	

	Linear
	
	


How did you do fitting your equations compared to the calculator?_______________________
____________________________________________________________________________
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