Momentum Madness!
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Summary: 
This lab explores the concept that momentum of an object depends on its mass and velocity.  In this activity, a paper cup is set into motion by a rolling plastic ball. Students will explore how the distance the cup moved depends on the mass and the speed of the ball.

Subject: 

· Science:
TEKS: 
· 6.2 (B) Collect data by observing and measuring
· 6.2 (C)  Organize, analyze, make inferences, and predict trends from direct and indirect evidence
· 7.2 (B) Collect data by observing and measuring
· 7.2 (C)  Organize, analyze, make inferences, and predict trends from direct and indirect evidence
· 8.2 (B) Collect data by observing and measuring
· 8.2 (C)  Organize, analyze, make inferences, and predict trends from direct and indirect evidence
Grade Level: 

· Target Grade: 7 

· Upper Bound: 8 

· Lower Bound: 6
Time Required: 45-50 minutes


Activity Team/Group Size: 3-5
Materials: 

· A meter stick or ruler
· A paper cup

· A paper track (can also be made of paper towel rolls)

· Several books for supporting the track

· Plastic balls of different masses but approximately the same job
Reusable Activity Cost Per Group [in dollars]:  $ 3.00

Expendable Activity Cost Per Group [in dollars]: 
Learning Objectives: 

· Understand that the momentum of an object depends on its mass and velocity
· Analyze data from an experiment
Lesson Introduction / Motivation: 
Ask the students when they have used the word momentum used outside of class.  Most will mention running down a hill, snow skiing, sports teams, etc.
Lesson Plan: 
Present the Momentum power point.

Once the background information has been presented, the students will generate their own data to place in a data table by rolling a ball into a paper cup and measuring the distance traveled by the cup.  Students will complete the momentum madness worksheet.  The procedure is shown below.
1. Cut a small hole at the top of the paper cup. Make sure that the hole is big enough for the plastic ball to pass through. 
2. Mount the track on a stack of three books and place the opening of the paper cup over the end of the track on the table. 

3. Measure and record the mass of the balls. 

4. Release the styrofoam ball from the top of the track and observe the motion of the paper cup after the collision. 

5. Measure and record the distance the paper cup moved. 

6. Repeat Step 3 and Step 4 with the other types of balls. 

7. Record the data into the data table. 
Lesson Closure:  
Have the students tell a partner the equation for momentum.
Vocabulary / Definitions: 

· Momentum: the quantity of motion arising from an object’s mass and velocity
· Independent Variable: A manipulated variable in an experiment or study whose presence or degree determines the change in the dependent variable
· Dependent Variable: the event studied and expected to change when the independent variable is changed
Background and Concepts for Teachers: 

· Teachers should understand variables, data tables, and graphing.
Prerequisites for this Lesson: 

· Knowledge of force and motion
· Ability to use data tables correctly
Safety Issues: 

None
Troubleshooting Tips: 

None
Multimedia Support and Attachments: 

· Momentum Power Point
References: 

· http://www.phy.cuhk.edu.hk/contextual/mechanics/mom/act_paper_cup_e.html
Keywords: 

· Data tables
· Graphing
· Variables 

Authors: 
Graduate Fellow Name: Holly Phillips
Teacher Mentor Name: Kathy Polzer 
Undergraduate Fellow Name: Darlene Sanchez
Date Submitted: 11/30/2007
Date Last Edited: ___ 

Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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