PHYS 256
Spring 2008
Study Guide For Test #2

Chapter 3: Standing waves and the overtone series
1. Express Wave Speed in terms of Wavelength and Frequency.


2. Transverse Standing Waves on a string: 
 
Drawing the representations of standing waves for various modes.
 
Speed is given by, 
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Where F is the tension in the string and 
 


W is linear mass density, mass/length. 

Determining the wavelengths and calculating the frequencies for various modes.
 
Practice calculating speed of transverse waves on a string using the above equation.

3. Longitudinal Standing Waves in a column of air: 

 
Drawing the representations of standing waves for various modes.
 
Determining the wavelengths and calculating the frequencies for various modes.

4. Try Q2 (page 89) and P2 (page 91).

Chapter 4: Analysis and Synthesis of Complex Waves

1. What is the difference between Fourier synthesis and Fourier analysis?

2. Fourier Spectra, obtaining Fourier spectra from harmonic amplitudes.  
3. Obtaining a complex wave from its harmonic components using the principle of linear superposition. 

4. Identifying Fourier spectra of recorder, clarinet, violin, and krummhorn.

Chapter 5: Combination of waves and Modulation (Identifying the following given pictures)    
1. Simple addition (Superposition)

2. Gating

3. Amplitude modulation

4. Balanced modulation

5. Frequency modulation

6. Pulse-width modulation

Chapter 6: The Human Ear and Voice
1. The frequency and amplitude responses of the ear.
2. Describe what happens to the sound as it received and heard by the human ear.

3. Identifying parts of the human ear on a given diagram.
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4. How cochlear implants work?

5. Calculating resonant frequencies of the eardrum given its length.

6. Calculating vocal formants of the vocal tract given its length.
Chapter 7: Sound Recording and Reproduction:

1. What is Ohm’s law of electrical circuits? Explain each symbol and give its unit.

2. Define electric power.

3. If a 100-Ω resistor is connected across the terminals of a 1.5-volt battery, what electrical current will flow? Show this in a circuit diagram.

4. What electrical power does the resistor in (3) consume?

5. Describe the energy transformations take place in the above situation.

6. Describe the components of an audio reproduction system, and draw a block diagram.

7. State Faraday’s law of magnetic induction in your own words.

8. Explain how a microphone and speaker works.

9. Convert the decimal (base 10) number 25 to binary.

10. Convert the binary number 0110 to base 10. 

11. List 5 advantages for the use of a CD in sound reproduction.

Chapter 8: Room and Auditorium Acoustics:
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Chapter 10: Essay question

Topic: History, Tone quality, or a particular instrument.  
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[image: image5.png]Define each of the following acoustical characteristics of rooms and relate them to the
features of the reverberation time:

a. liveness
b. intimacy
¢ fullness
d. clarity
e. warmth
f. brilliance
g texture
h. blend

i. ensemble



[image: image6.png]A room is 25 ft X 40 ft X 30 ft. The front (25 ft) is covered by glass, the back (25 ft) by

curtains, and both sides (40 ft) by plasterboard. The ceiling is of acoustical board, and the
floor is made of concrete.

a. What is the reverberation time of this room at 125 Hz? at 1000 Hz?
b. How could these reverberation times be increased? decreased?

<. Discuss the acoustical properties of this room.

d. For which purposes might this room be suited?

e. For which purposes might it not be suited?
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