MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NEW YORK

COURSE OUTLINE

I.
CATALOG DESCRIPTION:


PH106 Science of Sound (N1, N2)    C‑3, P‑2, CR‑4

Basic concepts of sound and human hearing are introduced. Topics include the history and development of basic acoustics and electricity, microphones, loudspeakers, signal processing, monitoring and recording systems, and an introduction to current digital audio. This course is not applicable as an electrical elective for Electrical majors. 

Pre-requisites:
An appropriate Math Placement test result, MA090 Essential Math Skills, or MA091 Introductory Algebra.

II. 
STUDENT LEARNNG OUTCOMES:

The student will demonstrate an understanding of the historical development of acoustics and audio, the methodology of its measurement, and its scope and relation to other disciplines.

The student will demonstrate a basic knowledge of the fundamental nature of acoustics and human hearing, including an understanding of basic audio testing and audio electronics.

The student will apply algebraic and graphical techniques to solve basic problems involving acoustics and audio.

The student will demonstrate skills in the application of audio test equipment and experimental techniques through the laboratory via individual and/or group exercises and demonstrations, to observe, measure, document, and evaluate acoustical and audio phenomena. 

The student will effectively gather experimental data via the laboratory exercises, analyze data using mathematical techniques explored in the lecture, and communicate their conclusions via presentations and/or written reports.

The student will demonstrate the ability to work effectively as part of a team in the laboratory, to investigate, document, and analyze natural phenomena in the area of acoustics and audio.

The student will demonstrate an understanding of the application of basic audio and acoustic principles in everyday life, including the areas of music, speech, and the variance of human hearing across populations.

III.
MAJOR TOPICS:

1. History, Development, and Relations 


A. Early history, Greek et al. theories of hearing and sound



B. Scientific explorations and researchers: Newton, Ohm,                         Helmholtz, Sabine, et al.



C. Relation to other fields (including but not limited to)




i.   Medicine-audiology




ii.  Physics/Electricity-electroacoustics




iii. Physics/Mechanics-acoustical vibration




iv.  Psychology-psychoacoustics




v.   Oceanography-underwater sound




vi.  Art-music and sound reproduction/reinforcement

2. Introduction to Waves, Acoustics, and Audio 

A. The Nature and Description of Sound 


i.   Waves: Transverse vs. longitudinal


ii.  Characteristics: Velocity, wavelength,               frequency, magnitude (pressure), phase angle     iii. Point sources and line sources

 iv.  Dispersion patterns

 v.   Standing waves


B. Audio: Human Hearing 



i.   Frequency range, timbre and pitch



ii.  Relation to musical instruments



iii. Loudness, decibels 



iv.  Fletcher-Munson curves



v.   Directivity



vi.  Comparison to other animals


C. Acoustic Spaces 

i.   Absorption, attenuation, reflection and             diffusion



ii.  Reverberation (RT60)



iii. Echo

3. Introduction to Basic Electrical Quantities 


A. Power, voltage, current, impedance

4. Reproducing Sound 


A. Loudspeakers



i.   Dynamic moving coil



ii.  Electrostatic



iii. Piezo and other


B. Enclosures


C. Effect of placement and listening environment


D. Stereo and Multi-channel



i.   Phasing



ii.  Binaural vs. stereo



iii. Headphones



iv.  5.1 systems

5. Capturing Sound 


A. Microphones



i.   Dynamic moving coil



ii.  Ribbon



iii. Condenser



iv.  Crystal and other


B. Phantom power


C. Wireless microphones

6. Processing Sound (handouts)


A. Equalization


B. Foldback, monitor and solo


C. Compression and limiting


D. Time-based effects

7. Digital audio 


A. Digitizing



i.   Lossy compression



ii.  Quality vs. storage/streaming bandwidth



iii. Formats (Real Audio, MP3)



B. Audio CDs: Ripping, burning, copyright issues, etc.


C. MIDI

8. Musical Scales and Temperament 


A. Pythagorean and Just Tuning


B. Equal Temperament
LABORATORY OUTLINE:


A suggested sequence of topics is:

 1. Introduction: Lab procedures and safety

 2. Force and pressure 

 3. Acoustic delay and speed of sound

 4. Simple harmonic motion: Pendulums and springs

 5. Tensioned string 

 6. Resonant pipes 

 7. Loudness perception

 8. Demonstration of room modes

 9. Basic electrical measurements

10. Loudspeaker impedance

11. Introduction to Sample Wrench software audio editor/analyzer tool         (to be used for lab exercises 12 through 14) 

12. Equalization and spectral/timbral analysis

13. Time-based effects: Echo, reverb, delay

14. Special effects: Flanging, chorusing, modulation, etc.
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