Consider taking this practice test in a 50-minute time span. 

Show work.  Include units.  Provide reasoning.  Say what you would do even if you do not have all of the necessary information (e.g. the answer from another part).

1. Two speakers, A and B, are driven by the same source and play a frequency of 440 Hz. Speaker B is fixed in place, while speaker A can be moved.  A microphone is placed a distance 2.80 m from Speaker B.

A. Find two stationary positions, y, of Speaker A that will lead to constructive interference at the microphone. 

B. Find one stationary position of Speaker A that will lead to destructive interference at the microphone. 

C. If Speaker A moves at a speed of 2 m/s toward the microphone, what beat frequency will be recorded by the microphone?






2. A block of mass 350 g is attached to a spring with spring constant 35.5 N/m. At t=0, the mass is displaced 2 cm from its equilibrium position and then pushed farther out of equilibrium with a speed of .45 m/s. 

A. Find the period.

B. Find the amplitude. 

C. Write an expression for the position as a function of time including a phase constant.

D. Find the energy of the system. 

3. A simple pendulum has a mass of 0.225 kg and a length of 65 cm.  It is displaced by an angle of 15.0º and then released.  

A. Calculate the energy (without using the small-angle approximation).

B. Calculate the period (using the small-angle approximation).

C. Write an expression for the angular displacement as a function of time θ(t).

D. Calculate the maximum restoring force. 
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4. On a marimba, one strikes a wooden bar that then vibrates in a transverse standing wave pattern consisting of three antinodes and two nodes. A 40-cm bar produces a frequency of 87.0 Hz.  A pipe that has that same frequency as its fundamental hangs below.  
A. Draw the bar’s transverse standing wave.

B. Find the speed of the transverse wave on the bar. 

C. Assume the pipe is open at the top end only and find its length.
D. Draw the pipe’s standing wave pattern. 
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