Oscillations I

1.  A mass at the end of a spring is stretched 8.0 cm from equilibrium and released.  At what distance from equilibrium will it have:


a.  velocity equal to half its maximum velocity?


b.  acceleration equal to half its maximum acceleration?

2.  A spring stretches 0.150 m when a 0.30 kg mass is hung from it.  The spring is then attached to a wall with the mass allowed to slide on a frictionless surface.  The block is pulled 10 cm from equilibrium and released from rest.


a.  What is the period of oscillation?


b.  How far does the block move in one period?


c.  What is the maximum acceleration of the block?


d.  What is the maximum speed of the block?  


e.  What is the speed of the block 0.15 s after it was released?  

3.  A diving board oscillates with simple harmonic motion of frequency 6.0 cycles per second.  What is the maximum amplitude with which the end of the board can vibrate in order that a pebble placed there not leave the board during the oscillation?

4.  A mass m at the end of a spring oscillates with a frequency of 0.88 Hz.  When 0.80 kg is added to m, the frequency decreases to 0.48 Hz.  What is the value of m?

5.  A 5.0 kg block slides at a speed of 1.5 m/s into a spring with a spring constant 85 N/m.  How long is the box in contact with the spring before it bounces off in the opposite direction?

6.  A 12 gram bullet strikes a 0.30 kg block that is attached to a spring whose spring constant is 5200N/m.  After impact, the bullet sticks in the block and the two move with an amplitude of 12.4 cm.  What is the speed of the bullet before impact?

