Introduction to Direct Measurement Video: Bouncing Ball

Objectives
Students will:
· Engage in open-ended problem solving to determine what values they’ll need to solve a problem
· Make accurate measurements from a direct-measurement video
· Use 2-d kinematics concepts to solve a problem

Prior knowledge: 2-d kinematics, projectile motion, previous experience with direct-measurement video is helpful

Instructions
1. Download the video to your desktop. 
http://serc.carleton.edu/files/sp/library/direct_measurement_video/ball_bouncing_across_stage.mov

Note: to download the video, you need to right-click, or control-click and select save linked file as (the wording varies depending on which browser you use). Save the document to the desktop.

2. Open it using QuickTime video player. If you do not have QuickTime installed on your computer, you can get it here. You can view the video using the controls at the bottom of the video window. You can also use the spacebar to start and stop the video. While the video is stopped, you can use the arrow keys to advance the video frame-by-frame. 

3. Your goal is to determine the launch speed and direction of the ball an instant after it leaves the floor after the first bounce. 
a. Study the video and try to determine all the quantities you can measure. Do not try to use a ruler or protractor to make measurements from the screen. There is enough information given to solve the question. What quantities can you measure from the video? List them here.












b. What quantities can you assume, based on your knowledge of the motion of projectiles such as the ball?










Note: the beauty and fun of this problem comes from the process of searching for the solution with your partners. Try to persevere together, discussing ideas, exploring possibilities. Avoid looking outside your group for answers. Suppress the feeling that you’ll fail. Just a few small insights are all you need to crack this problem wide open.



c. Write your solution clearly here:

























Questions

1. Consider the reasonableness of your answers. Look again at the video. Does the answer you got for the launch angle appear to match the angle you can see on the video? Convert your velocity to miles per hour or km/hr. Does the answer you calculated seem like a reasonable speed at which someone might toss a ball?








2. Use the PhET simulation http://phet.colorado.edu/sims/projectile-motion/projectile-motion_en.html Enter the values you calculated for the launch velocity and angle. Press “fire” and see if the time for the simulated projectile matches the time for the projectile in the video. Describe your results.









3. Can you devise another way to determine the initial speed of the ball? 
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