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Ill. CATALOG DESCRIPTION
Third course in a calculus-based four semester sequence. Core topics include mechanical, sound
and light waves; geometrical and physical optics; and thermodynamics.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Demonstrate an understanding of concepts, such as the difference between transverse
waves and longitudinal waves or the difference between real and imaginary images.

B. Apply mathematical models associated with each topic, such as the necessity of paraxial
or small angle rays when analyzing the optics of a thin lens.

C. Derive formulas useful for specific scenarios from the general mathematical laws
presented, such as relating the conditions for interference of light to a specific geometry.

D. Employ the techniques presented to solve topic related problems, such as identifying the
relevant thermodynamic quantities in a process and computing the work done by and heat
transferred to a system.

E. Combine concepts and techniques from multiple topic areas to analyze situations where
overlap occurs, such as relating the speed of sound waves in air to the thermodynamics of
the air molecules.
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F. Integrate material presented in this course with material presented in prerequisite courses,
such as how a simple harmonic oscillator, (e.g., a speaker head) produces longitudinal
sound waves, or how an oscillating current in an antenna produces transverse
electromagnetic waves.

V. CONTENTS
A. Waves

1. Mechanical waves
2. Wave superposition
3. Harmonic waves
4. Standing waves
5. Sound waves
6. Doppler effect
7. Sound intensity
8. Maxwell's equations
9. Electromagnetic waves

B. Geometrical Optics
1. Ray optics
2. Reflection and refraction
3. Mirrors
4. Lenses
5. Magnifier
6. Telescope and microscope

C. Physical Optics
1. Interference
2. Double slit
3. Thin films
4. Interferometer
5. Single-slit diffraction
6. Multiple-slit diffraction
7. Gratings
8. Polarization

D. Temperature and the First Law ofThermodynamics
1. Temperature scales and the zeroth law of thermodynamics
2. Absolute zero
3. Ideal gas equation
4. Thermal expansion
5. Specific and latent heat
6. Thermodynamic work
7. First law of thermodynamics
8. Heat transport

E. Kinetic Theory and the Second Law ofThermodynamics
1. Kinetic interpretation of pressure and temperature
2. Specific heat for ideal gases
3. Equipartition theorem
4. Molecular distributions
5. Mean free path
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6. Heat engines and refrigerators
7. Reversible and irreversible processes
8. Heat cycles
9. Entropy

10. Second law ofthennodynamics

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

I. In-class assignments
a. Analyze and respond to critical thinking questions ranging from sound and

electromagnetic waves, ray optics, interference and diffraction, thermal expansion,
heat transport, and heat engines

b. Group work to solve problems that promote interaction between students
themselves, and between the student and the instructor on topics as indicated above

2. Out-of-class assignments
a. Reading assignments from the textbook, supplementary handouts, and the web
b. Homework assignments that include problem solving on topics as indicated above
c. Web-based homework, discussions and quizzes (optional)

B. Evaluation
1. Homework assignments as described above
2. Midtenn exams stressing problem solving exercises on topics as indicated above
3. Comprehensive final exam that includes problems on topics ranging from sound and

electromagnetic waves, ray optics, interference and diffraction, thennal expansion, heat
transport, and heat engines

C. Textbooks and other Instructional Materials
1. Serway & Jewett "Physics for Scientists & Engineers" (8th edition, 2009), Brooks Cole
2. Halliday, Resnick & Krane "Physics" (5th edition, 2005), John Wiley & Sons
3. Benson "University Physics" (revised edition, 1996), John Wiley & Sons
4. Demonstration materials such as strings, Slinkies, mirrors, lenses, lasers, gratings,

Polaroids, and thennometers
5. Media presentation equipment such as laptops and projectors
6. Polling technology such as clickers and transponders (optional)
7. Online resources such as phet.colorado.edul, hyperphysics.phy-astr.gsuledu,

www.sciam.com/. www.pbs.org/wgbh/noval
8. Course management software that facilitates electronic discussion boards, quizzes, and

homework (optional)
9. Supplementary handouts include printed versions of news and journal articles and

instructor developed materials

Vll. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a».
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