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Springy Oscillations

Equipment Needed
Consumables

• ScienceWorkshop® Interface
• empty soda can, with pull-tab intact

• Motion Sensor
• water

• one-third of a Slinky Jr.


• support for Slinky Jr.


Purpose

The purpose of this activity is to use the Motion Sensor to record and investigate the oscillations of a mass on the end of a spring.
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Turn on the interface box and the computer. Insert the yellow plug of the Motion Sensor into digital channel 1 of the interface box and the black plug into digital channel 2.
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Open the Experiment Library template file:

ScienceWorkshop
DataStudio(

MSS13
MSS13 Springy Oscillations.ds
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Set up your work area to accomplish the following:

• The Slinky Jr. hangs from a support (doorway, ceiling, ladder, ring stand, etc.) so that the bottom of the Slinky Jr. is approximately 1.5 meters above the floor. 

• The Coke can is attached by the pull-tab to the bottom of the Slinky Jr.
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• The Motion Sensor is on the floor directly below the Coke can, so it is able to detect the can’s motion.
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Fill the Coke can with water so it is about half full.
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Practice pulling the can down so that when it bounces, it does so without swaying from side to side.
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When you are ready to record the motion of the Slinky’s oscillations, start recording data and watch the graph for about 10 seconds.
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Pull the Coke can to make it bounce, being careful to keep your hands OUT of the picture.
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If the Motion Sensor has difficulty detecting your soda can, try these tips:

• Make the can a more visible “target” by adding a cardboard circle (a little larger diameter than the can) to the bottom.

• Make sure that your can comes no closer than 40 cm to the Motion Sensor.
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After about 30 seconds, stop recording data.
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Try different ways of changing the oscillations, such as changing the mass by changing the amount of water, or pulling on the can more lightly.
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In your notes, keep a list of the things you try. For each, write down your predictions about what will happen to the motion before you do the experiment.
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When you have finished collecting your temperature data, you are ready to analyze it. Re-scale your graph and point exact values for your oscillation motion data using the Smart Cursor or Smart Tool.
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If you have recorded more than 3 different runs of data, you can clear your graph. To do this, click on the Data button and select No Data. You can also select which runs of data you want to display.
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Find the oscillation with the biggest amplitude (bounce) you recorded (this is the difference between the y-coordinates of the lowest and highest points on your graph).
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Find the fastest set of oscillations (bounces) you recorded.
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What was the greatest number of oscillations you produced within a 20-second time period?

What was the longest-lasting oscillation? The shortest? What happens to the amplitude (bounce) from the first to the second oscillations? What happens to the amplitude after 4 oscillations?

What can you say about the amplitude (size) of the bounce, compared to the time it takes to complete the bounce?

Which of your predictions turned out as you expected? Which predictions did not match the results?
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Be sure to follow your teacher’s instructions for putting away your equipment and shutting down the computer. If you are saving your data on a disk, remember to give it a new file name.
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