Workshop module 11 - Physics 121, Fall 2002

SHO, waves
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A 2 kg mass is attached to a massless, ideal spring.  It is constrained to oscillate along one dimension on a horizontal frictionless surface.  A mark has been placed at an arbitrary location on the table to designate the x=0 position for a graph of the motion.  As the mass oscillates without loss of energy it traces the path shown on the graph below.
a)  What is the amplitude of the motion for this oscillator? 

b) What is the period of the oscillator? 

c) When is the mass moving the slowest? 

d) When does the mass have its greatest acceleration? 

e) What is the spring constant of the spring? 

2. A buoy of uniform cross section A and mass M floats in sea water of density (. 
(a) Draw a free body diagram for the object.  
(b) How far below the surface of the fluid is the bottom of the buoy?  
(c) Suppose a bird of mass m lands on top of the buoy, forcing it to sink further into the water.  At the new equilibrium position, how much farther below the surface of the fluid is the bottom of the buoy than it was in part (b)? 
(d) Suppose the bird flies away suddenly.  Show the buoy will oscillate up and down in simple harmonic motion.
(e) What is the period of that up and down motion?
(f) What is the frequency of that up and down motion?

(g) What is the amplitude of that up and down motion?

3. What happens to the period of a playground swing if you rise up from sitting to a standing position? 

4. You attach an orange of mass 0.1 kg to a long spring with spring constant k=3 N/m and allow it to bounce in SHM.  Then you stop the bouncing and swing the orange from side to side through a small angle.  You notice the frequency of the back and forth oscillation is half the bounce frequency.  What is the unstretched length of the spring?

5. Why do you see lightning before you hear the thunder?  Would you see a rocket lift off from the moon before you heard it?  You see a baseball player swing at a ball 1.0 seconds before you hear the crack of the bat on the ball.  How far away from home plate are you sitting?
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