	PHY 106

Homework 1
	Name: ____________________

January 14, 2008


1. A 500-g block is oscillating on the end of a spring.  Its velocity as a function of time is shown in the graph shown below.  (You can obtain the numerical values you need from the graph.)

A. Find the angular frequency (.

B. Find the spring's force constant k.

C. Find the amplitude of the oscillation.

A. Write an expression for the block's position as a function of time (including a phase constant).  You can assume the equilibrium position is at x=0. 
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2. Assume that specifications call for a device to work when it is experiencing accelerations up to an including 110 m/s2.  To test your device, you subject it to vibration. 

A. If the vibration has a frequency of 25 Hz, what should its amplitude be? 

B. If the device being tested has a mass of 0.550 kg, what is its energy while vibrating at this amplitude and frequency?

C. At what displacement is the energy two-thirds potential, one-third kinetic?

3. A 350-g mass is attached to a horizontal spring on a frictionless surface.  The spring is stretched 2.45 cm and released.  The mass passes through its equilibrium position for the first time after that in 0.420 s.  

A. What is the force constant of the spring? 

B. What is the maximum velocity of the mass?

C. What is the energy of the mass-spring system?

D. What is the displacement of the mass at a time 1.00 s after its release?

4. A simple harmonic oscillator consists of a block of mass 2.50 kg attached to a spring of spring constant 45.5 N/m. When t=0.50 s, the position of the block is x=0.065 m (from the equilibrium position) and its velocity is v=0.432 m/s.  
A. What is the angular frequency of the oscillation?

B. What is the amplitude of the oscillation?

C. What is the phase constant for the oscillation?

D. What was the velocity at t=0? 
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