LAB QUIZ C5:  Conservation of energy with a retractable ball point pen


4/24/96


Equipment:		retractable ball point pen		digital balance


			meter stick 					pan balance





1) Dismantle your multi-colored spring encapsulators into





a) ink holder


b) pen case bottom


c) pen case top


d) spring (initially in pen case bottom; the pen bottom is the part that your hand holds when you would be writing with the pen)





Record the color of the top & bottom of your pen in the lab book; put a box around it.





2) Only the holder, case bottom and spring will be used in this experiment.  Invert the ink holder and hold it vertically on the table.  Place the spring on top of the inverted holder, and place the inverted case bottom on top of that.  Press the case bottom down as far as it will go & release.  The case bottom should be catapulted vertically to some height h above its launch point.  





Your goal in the following parts is to predict the height h.





3) Determine the spring constant  k  by pressing the bottom of the ink holder against the pan of a digital balance and pressing the pen case bottom down against the spring until the spring is  just  maximally compressed.  Use (of course) an appropriate force diagram and net force equation to determine your value for k.





4) Use your value for k to determine the maximum height that the center of mass of the case bottom will reach.  Use a well-labeled diagram to show initial position, final position, etc. of the case bottom.  Make sure that you use the accurate pan balances to measure the mass of the pen case bottom.





5) Measure and record (with at least 5 perfect runs; “perfect” means the case bottom was launched entirely vertically with no horizontal motion and no vertical friction force acting) the maximum height reached of the center of mass of case bottom (relative to its initial position).   





6)  Find the standard deviation of your measurements.  Does your prediction lie within 3 standard deviations of your measurement?





7)  Find the speed with which the case bottom left the spring.





8)  What was ignored in this experiment that might have caused an incorrect prediction for the maximum height of the spring?  List these items ignored in decreasing order of importance.  Would these items have led to a larger or smaller prediction of maximum height?  Explain.





9) Conclusion


