
Syllabus for HONS 280
The Physics of Sound and Music – Spring 2020

Class Location/Times: MWF, 2:00-2:50 PM, RITA 377
Instructor Information: Dr. Mike Larsen
Office Phone: 843-953-2128
Instructor Email address: LarsenML@cofc.edu
Office Location: RITA 317
Larsen Research Lab Location: RITA 392
Office Hours: Mondays 9-10:30 AM, Wednesdays 1-2 PM, and Fridays 10-11:30 AM. Also available by
appointment.
Pre/Co-Requisites: None
Course Webpage: http://larsenml.people.cofc.edu/hons280_spr20.html

(Please see course page for full description of course, rationale, and supplementary information).

Course Description

A multidisciplinary introduction to the science of sound (acoustics) including content from physics and music
theory with a few selected topics from biology and psychology. Topics will include mechanical and electronic
generation and propagation of sound; perception of sound; the acoustics of vocal and instrumental music;
musical elements such as pitch, loudness, and timbre; and musical constructs such as scales, temperament,
and harmony.

Topics Discussed

We will be flexible about course content, adjusting to fit student and instructor interest. The primary text
is divided into 8 parts and major parts of sections I-III (Vibrations, Waves and Sound; Perception and
Measurement of Sound; and Musical Instruments) will definitely be discussed at length. The other five
topics in the text are also interesting but time prevents us from covering all of that content comprehensively.
Depending on time and student interest, subsections of any of the other 5 parts of the text (The Human
Voice; Electroacoustics; Room Acoustics; Electronic and Computer Music; and Environmental Sound) may
be discussed.

Attendance Policy

It is expected that you will attend class. I will. You are responsible for any material missed in class,
including announcements about due date changes, etc. This is a small, discussion and demo-driven class and
attendance is part of your grade. It is expected you will be here unless there is an emergency.

Students with Disabilities

The College will make reasonable accommodations for persons with documented disabilities. Students should
apply at the Center for Disability Services/SNAP located on the first floor of the Lightsey Center, Suite 104.
Students approved for accommodations are responsible for notifying your professor as soon as possible and
subsequently contacting your professor again at least one week before any specific accommodation is needed.
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Honor Code / Code of Conduct

It is expected that you will adhere to the university’s honor code and student code of conduct as can be
found in your student handbook: https://tinyurl.com/cofc-handbook.

Textbook and References
The textbook for this course is:

Rossing, T.D., F.R. Moore, and P.A. Wheeler (2002). The Science of Sound (3rd Ed.) Addison-Wesley.

We will be drawing our course content primarily from this text, though we by no means will discuss the entire
book this semester and we will supplement this content with material from other resources. I chose this text
for three main reasons: (1) It is commonly viewed as the most comprehensive introductory book on this topic
– getting into most of the sub-topics commonly held within acoustical science without requiring extensive
background in Physics or Mathematics, (2) it includes references and examples of current scholarship in the
field, which serves as a good jumping-off point for your projects, (3) it gives us a wide range of possible
topics that we can cover depending on student interest, and (4) it is an excellent reference text if you decide
to continue your study of acoustics beyond just this course.

Other texts introducing the material from this course include.

Backus, J. (1977). The Acoustical Foundations of Music (2nd Ed.) Norton.

Berg, R.E. and D.G. Stork (2005). The Physics of Sound (3rd Ed.) Pearson.

Fletcher, N.H. and T.D. Rossing (2010). The Physics of Musical Instruments (2nd Ed.) Springer.

Olson, H.F. (1967). Music, Physics, and Engineering (2nd Ed.) Dover.

Rayleigh, J.W.S. (1945). The Theory of Sound (2nd Ed., Vols 1-2). Dover.

Rigden, J.S. (1977). Physics and the Sound of Music (2nd Ed.) Wiley.

This is not a comprehensive list, but are decent books to check if your current text doesn’t seem to explain
an idea in a particularly clear way. These are at several different levels of mathematical sophistication, but
most stick with an algebra-based approach.

Grading
Grading Scale: Your course grade will be based on a weighted combination of three components. The formal
numerical scale might move around a little bit depending on the class performance, but the final grading
scale will be no more stringent than:
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A >90 C+ 79
A- 90 C 71-78
B+ 89 C- 70
B 81-88 D 60-69
B- 80 F <60

• Component 1: Attendance and Participation (20% of your course grade). This grade will be partly
allocated to just showing up, and partly allocated to your meaningful contributions to in-class dis-
cussions. Since this is an honors course, the quality of your in-class contributions will be carefully
monitored; merely showing up and staying awake won’t earn full credit here! You are expected to ask
(and help answer) questions and be engaged throughout the semester.

• Component 2: Homework and Quizzes (40 % of your course grade). Homework will be assigned and
used to reinforce lecture topics; the problems will be a blend of questions found in your textbook and
problems written by your instructor specifically designed to assess your ability to integrate learning
from various topics throughout the semester. Expect to spend at least 2-3 hours per week on the
homework for this class. Often you will be required to read the text or do addtional research on
your own to answer the questions; the information required to answer the problems may not always be
presented in class. Your classmates and instructor are helpful resources if you get stuck; these problems
are meant to be a challenging learning experience. Most learning in this class occurs outside of the
classroom, and homework assignments are one of the primary vehicles for this. I will drop your lowest
two homework grades for the semester. Quizzes may be given by the instructor based on previous
content. If quizzes are given, they will count as a normal homework grade.

• Component 3: Final Project (40% of your course grade). The capstone experience of the semester
will be a final project where you are tasked to develop a question and conduct a study (typically
some manner of an experiment) to answer your stated question; it is within this capstone experience
that you demonstrate your ability to integrate ideas from throughout the course in a way appropriate
for earning credit in an honors course. More details about this project will be distributed separate
from this syllabus. The final project grade will be based on a written technical report and class
presentation. Expectations for the technical report and final presentation will be distributed separate
from this syllabus. Graded components and due dates follow:

– A rough draft of the first half of the technical report (20% of your project grade) (due Friday,
March 13th; the last day before Spring break). This is approximately one month prior to the end
of the semester, so it is understood that full data analysis may not be complete by this time. The
rough draft is expected to include a draft abstract, introduction (with appropriate references),
explanation of methodology, and data sections. A brief summary of tentative results will also be
expected at this time. A rubric for grading this rough draft will be distributed at least 2 weeks
prior to the due date.

– The final draft of the technical report (40% of your project grade) (due Wednesday, April 22nd; the
final day of Spring semester classes). This should include all sections described in the rough draft
(with corrections and changes as suggested by your subsequent analysis and instructor comments)
as well as comprehensive data analysis, discussion, and conclusions sections. A rubric for grading
the final draft will be distributed at least 2 weeks prior to the due date.

– Your slide deck for your in-class presentation (20% of your project grade) (due on your presentation
date which will be sometime after spring break). Your grade will be based on the quality of the
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content as well as adherence to general scientific presentation expectations. A rubric for grading
your slide deck will be distributed prior to spring break.

– Your in-class presentation (20% of your project grade). Your grade will be based on the quality
and clarity of your presentation, as well as your ability to answer questions from your classmates
and instructor about your work. A rubric for grading your final presentation will be distributed
prior to spring break.

Student Learning Outcomes
At the conclusion of the course, the successful student will be able to:

• summarize the basic physics principles associated with the production, perception, and properties of
sound.

• use the basic physics principles associated with sound in order to answer applied questions associated
with practical sound generation and recording tasks.

• successfully convey – via written and oral methods – ideas associated with the physics of sound and
music.

• design and conduct an investigation into a question related to some phenomenon related to sound.

• demonstrate the ability to create and communicate analytic arguments supported by evidence.

• analyze and synthesize information within and/or across disciplines.

Foundations of Knowledge Student Learning Outcomes

1. Demonstrate the ability to create and communicate analytic arguments supported by evidence.

2. Analyze and synthesize information within and/or across disciplines.

3. Design and implement a major research project that reflects a high level of proficiency in methods of
inquiry and ways of thinking.
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