Energy Conservation in Simple Harmonic Motion
Energy Conservation in Simple Harmonic Motion; KJ
Lab Practical Final Examination
Print Your Name

______________________________________
You will give this and the following pages to your lab instructor at the end of your lab practical exam period.
[bookmark: _Toc517232114][bookmark: _Toc43793116]Activity #1:  Design the experiment
Answer Q1, Q2, and Q3 before doing your experiment.
	You may refer to your 3"×5" note card while answering the following questions.  Be brief. 30 points 

Q 1  State precisely what data you will directly measure using the Motion Detector and Logger Pro.






Q 2  State what calculations, including formulae, you will need to create the Energy graph.








Q 3  Describe the graph you will create using MS Excel.  Your description must name the quantities plotted on the vertical axis and the quantity plotted on the horizontal axis.











Turn this page over for instructions.



[bookmark: _Toc517232115][bookmark: _Toc43793117]Activity #2:  Acquire the data you named in Q 1 
	You will begin with the computer already turned on. 20 points 
Use the spring scale to find the mass of your spring.
Use the ABSOLUTE VALUUE of the slope of F vs X as the spring constant, k. 

Open ThisPCwwwCourseInformationSC123Table1 FinalSHMEnergyTemplateAnySpring.xlsx.  
Load ThisPCwwwCourseInformationSC123Table1SHM Energy.cmbl into LoggerPro. 
The Logger Pro display shows three panes:  Displacement versus Time and Velocity versus Time and Force vs Displacement.
Zero the Motion Detector as required for Part 0.2. Zero the force sensor at the same time.
Do whatever else you need to do to set up the equipment and take the data you need.
The quality of your data is one factor in evaluating your experiment.  Without spending too much time at it, get the spring and anything hanging from the spring as still as possible.
Your data must cover at least one oscillation (that is, at least one complete up-down cycle).  
Print your Logger Pro screen.
Transfer the data into MS Excel as described in section 0.5 of this handout.
[bookmark: _Toc517232116][bookmark: _Toc43793118]Activity #3:  Perform the calculations you named in Q 2
	Do all calculations in preparation for making the MS Excel graph using spreadsheet formulae.  You will hand write the Excel formulas after you print out the Excel sheet. 30 points 

[bookmark: _Toc517232117][bookmark: _Toc43793119]Activity #4:  Create the graph you described in Q 3
Make an MS Excel graph (use the Scatter Plot option) showing that total energy is conserved over one full oscillation. 20 points 

The graph must contain a plot of total energy versus time and also show how the different energies vary while combining to produce a constant total energy.
The graph will be easier to understand if you select the scatter plot style in which there are dots for the data points and also a continuous line connecting the dots.  (This is different from the normal procedure in which you do not have a continuous line connecting the data points.)
[bookmark: _Toc517232118][bookmark: _Toc43793120]Print your MS Excel data and graph,
When you are done
Make sure your Logger Pro screen and MS Excel table with graph are printed out. Hand write EXCEL Formulas on printout. These are the Excel formulas, not equations.
[bookmark: _GoBack]Close Logger Pro and MS Excel.  Take your weights and hanger off the spring.
Hand in the pages containing Activities 1 through 4, with the questions answered.
MAKE SURE YOU ANSWER THE QUESTIONS ON THE OTHER SIDE OF THIS PAGE
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