Physics II





Name: ____________________________________
2-joule Car Activities, 2010

Save all of your data from these activities.  At the end, Mr. Stapleton may have you turn it in by entering your
1.
Get a baseline understanding of your car’s performance by creating graphs of distance vs. time, velocity vs. time, and KEtranslational vs. Time.  Collect data by taking a slow motion video (@300fps) of your car in the hallway by the main office.  Use an Excel or Open Office spreadsheet to create your graphs.  
2.
Find the moments of inertia of each of your wheel/axle assemblies.  To do this, wrap a thin thread from your car’s axle, attach a weight to the thread, and let it fall.  This should sound familiar, but here’s a new twist…

Your wheel & axle’s friction may be significant, so you should account for it.  This means that you have to time the fall of the weight, and then you have to time how long it takes for the wheel and axle to stop spinning.  The weight should fall off of your axle after it has fallen its distance.  The longer it takes your wheel & axle to stop spinning, the lower the torque of friction.  The calculation of this torque is complicated, so you can use the frictional torque calculator from the class website.  One difficulty that you will have is that you must estimate the mass of the wheel/axle assembly.


The calculator will give you μ for your axle material against your frame material.  Record this value of μ.  The calculator will also give you the torque generated by friction as a mass falls.  Once you have that frictional torque, you can calculate your wheel and axle’s moment of inertia.  Instead of using Tfrom string tension=Iα, you should use, Tfrom string tension=Iαwhile mass drops + Tfriction.  Solve for I.
3.
See if adding a lubricant to your axle will reduce μ.  Repeat the previous step for one axle, but first add a lubricant.  What is your new value of μ?

4.
Calculate your car’s energy input.  Assuming that the energy source provides a varying force that increases in a roughly linear fashion, you can estimate this energy input.  Find the average force by averaging the starting force and ending force (during the “winding” process).  Multiply that force by the distance over which force is applied during the “winding” process.  

5.
Find your car’s net force of friction by releasing it from the top of a long, slightly tilted ramp.  Measure the car’s vertical drop and linear distance traveled.  From this, and your car’s total mass, calculate the net force of friction.

6.
Determine your car’s “pull distance” – how far it travels while the accelerating force is being applied.  

7.
Determine your car’s theoretical maximum KE and maximum velocity.  For this, you will need your car’s moments of inertia for each axle, energy input, net force of friction, pull distance, and wheel diameters for each axle. 

8.
Determine your car’s efficiency, based on your answers to #7 and your velocity graph from #1.
