Computer Model of Spring-Mass System
Part 2
QUESTIONS: 
Q1: How does energy flow within the system?
Q2: What initial conditions must you specify in your program in order to get your virtual mass-spring system to oscillate in all three dimensions, instead of just staying in one plane?
1  Add Graphs of Energy vs. Time
Start from the spring-mass program you wrote in a previous assignment.  
a. Comment out the 
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 vs. time graph defined in the ##OBJECTS section and in the loop. 
b. Calculate K and U for the system consisting of only the Mass and the Spring. 
c. Make graphs of K, U, and K+U vs. time for the system (Mass+Spring). 
• Just before the while loop, add the following three lines:
Kgraph = gcurve(color=color.yellow) 
  # create a gcurve for kinetic energy
Ugraph = gcurve(color=color.red) 
  
  # create a gcurve for potential energy
KplusUgraph = gcurve(color=color.cyan) 
  # create a gcurve for sum of K+U
• Inside the while loop, at the end, calculate and plot kinetic energy, potential energy, and the sum of kinetic and potential energy as a function of time for the Mass + Spring system:
K =  # complete this line 


U =  # complete this line 


Kgraph.plot(pos=(t,K)) 
  # add a point to the kinetic energy graph
Ugraph.plot(pos=(t,U)) 
  # add a point to the potential energy graph
KplusUgraph.plot(pos=(t,K+U)) 
  # add a point to the K+U graph
Should 
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 be constant for this system of Mass + Spring? Why or why not?
What do you observe when you run the program?
For what choice of system would you expect 
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 to be constant? 
Revise your program to display graphs of energy for such a system.
What do you observe when you run the program?
Compare your answers and graph to those of another group.  
Show your running program to an Instructor and explain your answers.
2  3D Motion
1.  Make sure that your program still leaves a trail behind the moving mass, as was true in your original spring-mass program.
2.  Find initial conditions that produce oscillations not confined to a single plane. Zoom and rotate to make sure the oscillations are not planar. Observe the energy graphs. 
Submit the  answers to the questions previously, a program listing and an animation of your program creating a non-planar orbit, with 
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 constant. 
3  Just for Fun
True Stereo (just for fun):  Get a pair of red-cyan glasses from your Instructor.   Add the following statement near the beginning of your program:
 scene.stereo = "redcyan" 

Run your program and look through the glasses (red over left eye). 
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