The Mighty Mo Momentum Lab

The formula to use in determining momentum will be taught: p (momentum) = mass multiplied by velocity.  

Experiment 1

Students will use accurate balances or scales to determine and record the mass of each of two different balls they will use in their experiment.  The balls should have significantly different masses—such as a ping-pong ball and a baseball. 

Question: How can a rate of speed be measured?  

Students will be most familiar with miles/hour.  The teacher will ask if we measure the mass of everything in pounds or grams.  Why not?  Some things are too light or heavy.  Likewise, some things are too fast or slow to use miles or km/hour.  Students will then determine the rate of the wheeled robots (such as a CEENBoT) in meters/second.  A stopwatch and measured distance on the floor for the robot to travel will be used.  

This data can be used to determine the momentum of each ball when being pushed by the robot (simply multiplying the mass times the velocity—for example, a ball with a mass of 150 grams is being pushed at .5 meters/second.  Its momentum is 75-gram meters/second.)  NOTE: The standard units for momentum are typically in kg * m/s.  Depending on the level of your students you can have them convert the mass of the object into kilograms and the speed into  meters per second (if it was not measured in those units) to get standard units for momentum.  If you do not want to do the conversions, you can just proceed and make comparisons as long as all your quantities are in the same units.

Experiment 2

Students will observe the differences in momentum as they use the robot to push each ball towards a stack of three (or more) disposable plastic cups or pop cans.  The robot will stop just a few centimeters short of the cups so that the ball will both be delivered accurately to the cups and not lose appreciable velocity.  It is essential that the floor surface be smooth so that the motion of the balls will not be impeded.  

After initial calculations for momentum are found, students will then repeat the experiment with an increase or decrease in rate of speed.  The new rates will be measured and used in calculations of the balls’ momentum.  Observation of the momentum as the balls impact the cups may also be repeated.
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