Physics I

Impulse and Momentum

When an airtrack glider collides with one of the bumpers at the end of a level track, its momentum changes as a result of the impulse from the collision.  Even so, the quantity  (p - Ft) should remain constant.  Let's find out!!!

Here's what to do:

1. You will need a Mac setup with ULI and rangefinder and force probe running Macmotion, an airtrack and glider, Cricket Graph, a spreadsheet, and a positive attitude about Physics.

2. Make the airtrack level by adjusting the single foot, and put the Rangefinder near the one end, and the force probe near the other.  Remember that the Rangefinder cannot "see" anything that is closer than 50 cm from it.  Set up the force probe so the glider's bumper strikes the force attachment.

3. Choose Calibrate force probe from the Data menu and follow the directions there - you can hang the known weight from the probe .  Make sure that you zero the probe each time you use it.  If you adjust the sensitivity of the probe, you have to re-calibrate it.

4 Set up Macmotion so that it is making a live velocity v time graph and a force time graph.  Give the glider a slight push, letting it collide with the force probe.  If the glider goes clank against the track, you pushed it too hard, and your data will be messed up.  (Outside forces!)  Tweak the rangefinder until it takes clean data on the glider's position that includes the collision.  

5 Choose the analyze utility, and select the portion of the V. vs t graph that clearly encompasses the collision before and after.  Include some data of the glider moving at a constant velocity before and after the collision  When you go to view the data itself in the data table, this data will be selected.  Check to see that the forces were truly zero before and after the collision.  If they are not, zero the probe and try again.  Choose copy from the edit menu, and quit Macmotion (or don't) and run a spreadsheet.  Paste the data into the spreadsheet.  Save the data in the folder "student data".

6. Find the mass of the glider in Kilograms.

7. In the spreadsheet, you will have many columns of data.  You want to save only the ones containing the time, the velocity, and the force readings, cut all the others.

8. Create a column that uses a formula to find the momentum of the glider at each time interval.  Label it.

9. Create a column for impulse.  (Use the time interval between readings, not the elapsed time since the beginning of the experiment - you knew that)

10. Create a column that sums the impulse as it goes along.  That is each cell being the sum of all the previous impulses.

11. Create a column that holds the momentum minus the Impulse.  (Does your impulse have the right sign...think about it!)  Label it.

12. Copy and paste only the numbers from the spreadsheet into Cricket Graph, and make a graph of the impulse + momentum of the glider, overlaid with the momentum and the impulse.  You may want to take notes about which column is which before you jump into Cricket Graph.  (If you copy all of your fine column titles, Cricket Graph thinks that the data is alpha-numeric and will not let you use anything but row numbers for the vertical axis.  There is a way to transform the number strings into numeric data once you have deleted the titles, though in my opinion, this method is the fastest.)

Answer these questions:  (cite data)

A. Does the sum of the Impulse and Momentum remain fairly constant?  If it doesn't, why do you think it does what it does?

B. Explain the graph.  Why do you see what you do?  What causes the momentum to change?  

