Physics Web Quest: Oscillations


Name_________________________

Period ________________________

Open the Physics Animations Folder

Open mass spring lab   (http://phet.colorado.edu/simulations/sims.php?sim=Masses_and_Springs)

1. Place a 100 g mass on spring 2.  Release the mass so that the horizontal part of the bottom of the spring lines up with the dashed line.
2. What eventually happens? ____________________________________________

3. What type of oscillation is this called? __________________________________

4. What is the displacement of this spring? _________________________________

5. Explain how you measured the displacement (from where to where?). _________ __________________________________________________________________

6. What is the equation for the force exerted on a mass by a spring? _____________

7. Draw a free body diagram for the spring:

8. Calculate the spring constant. (Show your work)

9. Now that you know the spring constant, predict the displacement of the 250 g mass.  (show your work)

10. Place the 250 g mass on the spring and check your answer.

11. Measure the displacement of the red mass. _______________________________

12. Calculate its mass:

13. Knowing that the spring constant is a constant value, measuring the stiffness of a spring regardless of what gravity is, show how you can use this simulation to calculate the gravity on Jupiter (switch back to the 100 g mass).

14. Determine the angular frequency, ω, of the 100 g mass using the formula
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15. Set the friction equal to zero, check stopwatch, and check 1/16th time.

16. Place the 100g mass back on spring 2 and release it so that the horizontal part of the bottom of the spring lines up with the dashed line.

17. When the bottom of the spring is even with the dashed line start timing.
18. To record the time of one period when will you stop timing? _________________

19. What is the period of the oscillating mass? _______________________________

20. What is the frequency of the oscillating mass? ____________________________

21. Calculate the angular frequency from 
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22. Which value should be more accurate, the answer to 14 or 21? _______________
23. Why? ____________________________________________________________

24. Use this value in following calculations.

25. What is the resting position of the mass on the spring?  Change friction to high to stop it from oscillating. ______________________________________________

26. What is the amplitude of the mass (the maximum displacement when considering the resting position to be zero)? ________________________________________
27. What is the maximum velocity of the mass (show work):

28. What is the maximum acceleration of the mass (show work):

29. If you drop the mass from the dashed line, you are dropping it from its maximum displacement, which means 
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is at a maximum value from the formula 
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at the start time t = 0.  
30. What therefore, must the phase constant,
[image: image5.wmf]f
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a maximum value? ____________

31. Write an equation for the displacement of the 100 g mass as a function of time.

32. Draw and label a graph showing displacement vs time for two complete oscillations.

33. Instead of dropping the 100 g mass at the dashed line, imagine you pulled it down 20 cm and released it.  This would mean at zero time the mass started with its greatest negative displacement.  
34. What therefore, must the phase constant,
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a maximum negative value? ____________

35. Draw a sketch of this displacement graph (you don’t need to label anything, just show the shape)

36. Write an equation for the velocity of the 100 g mass as a function of time (where the phase constant was what you had in #30).

37. Draw and label a graph showing a velocity vs time for one complete oscillation.

38. Write an equation for the acceleration of the 100 g mass as a function of time (again where the phase constant was what you had in #30).

39.  Draw and label a graph showing an acceleration vs time for one complete oscillation.







_1330973975.unknown

_1330975265.unknown

_1330975329.unknown

_1330975226.unknown

_1330973035.unknown

