[image: image1.emf] Michigan Department of Education  [image: image2.emf]
             Technology-Enhanced Lesson Plan
Lesson Title:  The Bouncing Ball (adapted from Dr. Charles VonderEmbse, Math Professor, Central Michigan University and Texas Instruments www.ti.com)

Created by:  John Folsom

Lesson Abstract:  If a ball is dropped from a given height, what does a height-time graph look like?  How does the velocity change as the ball rises and falls?  What affects the shape of the graphs of both the height and the velocity?  In this activity, students will graph the height of a ball versus time after it is dropped from some height. They will then examine one ball bounce and investigate the parameters that effect the shape of the graph. They will also explore the relationship between the height of the ball and the velocity.
Subject Area: Math

Grade Level:  11th grade

Unit Title:  Quadratic Functions

Michigan Educational Technology Standards Connection: 


Technology Communication Tools

2. Use available technologies to communicate with others on a class assignment or project.

4. Collaborate in content-related projects that integrate a variety of media with presentation, word processing, publishing, database, graphics design, or spreadsheet applications


Technology Problem-Solving and Decision-Making Tools

1. Use a variety of technology resources for problem solving and independent learning
Michigan Grade Level Content Expectations Connection:  

A2.6.1 Write the symbolic form and sketch the graph of a quadratic function given appropriate information (e.g., vertex, intercepts, etc.). 

A2.6.2 Identify the elements of a parabola (vertex, axis of symmetry, direction of opening) given its symbolic form or its graph, and relate these elements to the coefficient(s) of the symbolic form of the function. 

Michigan Curriculum Framework Connection:  
Estimated time required to complete lesson or unit:  


3 – 50 minute class periods OR 2 – 75 minute class periods

Instructional resources:  

· 1 CBR unit per group of students

· 1 TI graphing calculator (TI83 or TI 84 families)

· Ball (a basketball works best)

Prior required technology skills:  
· Use of TI graphing calculator and CBR unit

· Use of TI connect software

Sequence of Activities:  
· Complete the pre-assessment activity

· Run the Ranger program on the calculator 

· Release the ball beneath the CBR and begin data collection 

· Observe the graph of height versus time on the calculator 

· Trace the graph and record the X extremes and the vertex of the parabolic shape of one bounce 

· Draw a best fit parabola and write down its equation 

· Use the values from the parabola and plot the velocity graph 

· Record the coordinates of 2 points that fall on the line and find the slope and y-intercept of the line 

· Repeat data collection for subsequent bounce-parabolas
Assessments:

· Pre-Assessment: See Activity Below
· Scoring Criteria: Points awarded at teacher’s discretion 

· Post-Assessment: 

Materials and handouts found at: http://education.ti.com/educationportal/activityexchange/activity_detail.do?cid=us&activityid=4082
· Scoring Criteria: Points awarded at teacher’s discretion
Technology (hardware/software):

· 1 CBR unit per group of students

· 1 TI graphing calculator (TI83 or TI 84 families)

· Computer with MS Word or other processor

· Computer with TI Connect

Key Vocabulary:  Quadratic Functions, vertex form, parabola

Application Beyond School:  
Teacher Reflection and Notes:  

The Bouncing Ball – A Graphing Calculator Activity

Pre-Assessment

1. What is the equation for finding the slope of a line given two points?

y = ______________________________________________________________________

2. Find the slope of a line through points A(-7, 1), B(7, 8)?

3. Find the slope of a line through points M(4, 1
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) and N(-2, 
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)?

4. Describe what the graph of a quadratic function looks like.

_________________________________________________________________________

_________________________________________________________________________

5. What is the standard form for a quadratic equation?

y = ______________________________________________________________________

6. The Vertex form of a parabola is y = a(x – h)2 – k where h is the x-coordinate and k is the y-coordinate of the vertex of a parabola.  

What does the variable a represent? _____________________________________________

What does the variable h represent? _____________________________________________

What does the variable k represent? _____________________________________________

7. What happens to the graph of a quadratic equation when the value of a increases?

_________________________________________________________________________

_________________________________________________________________________

8. What happens to the graph of a quadratic equation when the value of a decreases?

_________________________________________________________________________

_________________________________________________________________________
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