Vibration & Waves Problem Set

1. What characterizes an object’s motion as simple harmonic?
2. Does the acceleration of a simple harmonic oscillator remain constant during its motion? Is the acceleration ever zero? Explain. 

3. April is about to release the bob of pendulum. Before she lets go, what sort of potential energy does the bob have? How does the energy of the bob change as it swings through the one full cycle of motion?
4. Janet wants to find the spring constant of a given spring, so she hangs the spring vertically and attaches a 0.40 kg mass to the spring’s other end. If the spring stretches 3.0 cm from its equilibrium position, what is the spring constant?
5. A child swings on a playground swing.  How many times does the child swing through the swing’s equilibrium position during the course of a single period of motion?
6. What happens to the period of a simple pendulum when the pendulum’s length is doubled? What happens when the suspended mass is doubled?
7. If a grandfather clock is running slow, how can you adjust the length of the pendulum to correct the time?
8. Calculate the length of the pendulum that oscillates with a frequency of 0.16 Hz.
9. A spring with a springs constant of 1.8 x 102 N/m is attached to a 1.5 kg mass and then set in motion.
a. What is the period of the mass-spring system?

b. What is the frequency of the vibration?
10. How do transverse and longitudinal waves differ?

11. Microwaves travel the speed of light 3.00 x 108 m/s. when the frequency of microwaves is 9.00x 109 Hz, what is their wave length
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Using the superposition principle, Draw the resultant waves for each  of the examples below
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13. What is the resultant displacement at a position where destructive interference is complete? 
14. Which of the following wavelengths will produce standing waves on a string that is 3.5 m long?


a. 1.75 m


b. 3.5 m


c. 5.0 m


d. 7.0 m
15. Green light has a wavelength of 5.20 x 10-7 m and travels though the air at a speed of 3.00 x 10 8 m/s. Calculate the frequency and period of green light waves with this wavelength.  

16. You dip your finger in to a pan of water twice each second, producing waves with crests that are separated by 0.15 m. Determine the frequency, period, and speed of these water waves.

17.  A sound wave traveling at 343 m/s is emitted by the foghorn of a tugboat. An echo is heard 2.60 s later how far away is the reflecting object?

18. The distance between two successive crest of a certain transverse wave is 1.20 m. Eight crests pass a given point along the direction of travel every 12.0 s. Calculate the wave speed.
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