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EXAM 1

September 8, 2000
Name:____________________SSN:_____________
Rules for Exam:
1. You are allowed one 3"x5" sheet of handwritten crib notes.  You MUST turn in your crib notes.

2. Calculators are allowed, but you may not share one.

3. Show your work on numerical problems. Do not expect any credit for a problem if I cannot logically follow what you have put on your paper.

4. Make sure you include units with each answer. One point will be deducted for each infraction.

5. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

6. In general you will not be penalized for incorrect sig. figs. However, one point will be deducted for each answer that has a ridiculous amount of significant figures. For example, a final answer quoted as 2.239389479 m/s is ridiculous.
7. Circle your final answers.
There are 5 pages to this exam.  Put your name on all pages of the exam. 

Good Luck!

________________________________________________________ 
Conversion Factors:







1 mile= 5280 feet (exact)

1 day= 24 hours (exact)




1 km =0.6214 miles


1 year=365.25 days

1 inch= 2.54 cm
 (exact)


1 hour=60 minutes (exact)


1 gallon =3.785 liters=231 in3

1 km=1000 m (exact)

1 cm= 10 mm (exact)











1 minute= 60 seconds (exact)

Acceleration due to gravity =9.80m/s2= 32.2 ft/s2 downward
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Name:_____________________________________________

Fill in the blank, short answer, and multiple choice. (2 points each, unless otherwise noted). 

1. A person measures several frequencies that are produced when a D4 note (294 Hz) is played on a flute. The measured frequencies are 294 Hz, 588 Hz, 882 Hz, 1176 Hz, 1470 Hz, and 1764 Hz. From this information, one can conclude that the flute 

A. is opened at one end only.

B. is 66 cm long.

C. is opened at both ends.

2. Which of the following is not true about sound waves?

A. A sound wave represents a transmission of mechanical energy through a medium in which the wave travels.

B. Assuming the power radiated by a sound wave is uniformly distributed in space, its intensity decreases with the square of the distance between the source and the observer. 

C. A sound wave is a longitudinal wave.

D. A sound wave does not require a medium in order to propagate through space.

E. A sound wave has frequency that is inversely proportional to its wavelength.

3. The wave that is produced when the source moves faster than the wave is called a ___________________________________.

4. The time that is required for a continuous wave to repeat itself is called

A. frequency

B. cycle

C. period

D. amplitude

E. power

5. When I stand half way between two speakers, one on my left and one on my right, a musical note from the speakers gives me constructive interference. How far to my left should I move to obtain another point of constructive interference? 

A. One-fourth of a wavelength

B. Half a wavelength

C. One wavelength

D. One and one half wavelengths

E. There isn’t enough information to solve the problem.

6. The fact that sound waves bend around obstacles or openings is due 

A. diffraction

B. Doppler effect

C. wind direction

D. reflection

7. Briefly explain why the highest pitched strings on most instruments are most likely to break. (3 points)

C,D, shock wave, C, B, A, high pitch implies high frequency or high wave speed. This implies a higher string tension.
Name:_____________________________________________

14. When a sine wave is used to represent a sound wave, the crest corresponds to:



a. rarefaction



b. compression


c. point where molecules vibrate at a right angle to the direction of wave travel

 d. region of low elasticity

b
Problems
1. The human ear canal is about 2.8 cm long. If one models the ear canal as a tube that is open at one end and closed at the eardrum, estimate the fundamental frequency in which we can expect hearing to be most efficient. Assume the speed of sound to be 340m/s. (7 points)

3.04kHz
2. Calculate the change in intensity (sound) level if the distance from you to a source of sound waves increases by a factor of 10. (If you need it, the intensity for threshold of hearing is I= 10-12 W/m2.)  Make sure you show your work. (8 points)

-20db

Name:_____________________________________________

3. Two train whistles have identical frequencies of 200 Hz. One train is stationary while the other is moving at 15 m/s away from the moving train. Suppose you are standing on the moving train. 

a. What frequency do you observe from the stationary train? Assume the speed of sound is 340 m/s. (5 points)

191Hz
b. What beat frequency do you observe? (3 points)

9Hz
c. Explain why a stationary observer perceives a shift in the frequency of a sound wave when a source is moving toward or away from him/her. Draw a picture to prove your point. (6 points)

As source moves toward observer, the wave fronts bunch up in forward direction, which implies that  decreases by amount l/f. Since the observed frequency decreases in this case, the pitch of the sound increases since v=f.
Name:_____________________________________________

4. In an experiment on standing waves, a mechanical vibrator drives a string. Both ends of the string are fixed. The distance between the fixed ends is 80.0 cm. Tension in the string is produced by hanging a mass over a pulley. At 60.0 Hz, 5 antinodes are observed on the string. If the mass per unit length of the string is 0.049 kg/m, how much mass is hanging over the pulley? (16 points) 
1.8kg
5. A 1.0-kg mass is attached to a spring having a spring constant of 256N/m.  The mass is on a frictionless horizontal table. At t=0s, the spring is stretched 25cm to the right of its equilibrium position and released. 

a. Determine the amplitude of oscillation and the angular frequency points).

25cm, 16/s
b. Write an equation that represents its position, x, as a function of time (3 points).

x=(0.25cos16t)
c. Determine the period of oscillation of the mass (3 points).

0.39s

d. What are its total energy, its maximum speed, and maximum acceleration (9 points)?

8J, 4m/s, 64m/s/s
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