Introduction to Direct Measurement Video: Measuring the Velocity of a Roller Coaster

Objectives
Students will:
· Learn to use direct measurement videos to make measurements and calculations
· Apply the definition of average velocity to determine the velocity of a roller coaster
· Use unit conversion to compare the velocity of the roller coaster to the normal velocities at which a car would drive.

Prior knowledge: the definitions of average velocity, displacement, and elapsed time

New ideas: frame rate


Pre-activity questions
What are the definitions of:

Displacement:



Elapsed time:



Average velocity:


Instructions
1. Download the video to your desktop. http://serc.carleton.edu/files/sp/library/direct_measurement_video/video_roller_coaster_1.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. Use the video to answer the following questions:
a. At what frame is the front of the roller coaster train at the red line in the video?


b. At what frame is the back of the train at the red line?


c. How far has the train moved during this time interval?


d. How much time elapses between each frame of the video?



4. Use the measurements you made in the question 3 to make the following calculations:

a. How many frames have elapsed during the time it takes for the train to pass the red line?


b. How much time has elapsed during this interval?


c. What is the average velocity of the train during this interval?





d. Use the conversion factor 2.54 cm = 1 inch to convert the answer to the previous question to miles per hour. Note that you will need to use several steps to complete this conversion.







Questions

1. What is the difference between instantaneous velocity and average velocity? Use your answer to describe if and how you could use this video to find the instantaneous velocity of the roller coaster.







2. Compare the velocity of the roller coaster to the speed at which cars drive. Which is faster? Which is more exciting? Explain why you think that is.









3. Do you think your measurement is accurate? What sources of error could be affecting your measurement?  (As usual, the answer “human error” is not acceptable)




pr—

[ev—

e o o o e o e o o B et




