
City College of San Francisco
Course Outline of Record

I. GENERAL DESCRIPTION
A. Approval Date
B. Department
C. Course Number
D. Course Title
E. Course Outline Preparer(s)

F. Department Chairperson

G. Dean

II. COURSE SPECIFICS
A. Hours
B. Units
C. Prerequisites

Corequisites
Advisories

D. Course Justification

E. Field Trips
F. Method of Grading
G. Repeatability

November 2011
Astronomy
ASTR 1
Cosmic Evolution
Melinda L. Weil

1--

Lecture: 3 weekly (52.5 total)
3
None
None
None
Satisfies areas 5A of the IGETC and B1 of
the CSU GE transfer requirements. Serves
as an introduction to the scientific method.
Introduces students to methods applied to
critical analysis of the evolution of the
universe and its components, including
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III. CATALOG DESCRIPTION
Origin, evolution, and final state of our physical universe. Formation, evolution, and
properties of our galaxy and other galaxies, the sun and other stars, and our solar system.
Extrasolar planets and the possibility of life elsewhere in the universe. Emphasis is on the
development of the cosmos and its components.

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

A. Describe the universe and its major components: large-scale structure, galaxies,
stars, and planets.

B. Understand scientific notation.
C. Apply the scientific method to examine hypotheses.
D. Distinguish the roles and interactions of fundamental particles, forces, and

astrophysical processes in the universe.
E. Analyze theories about and evidence for the structure, origin, evolution, and

possible final states of the universe.
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F. Differentiate the major properties of astronomical objects: clusters of galaxies,
galaxies, stars and stellar remnants, planetary systems.

G. Assess models of the formation, evolution, and interactions of galaxies and of
stars.

H. Describe the development and features of our solar system.
I. Interpret and analyze astrophysical theories and data on cosmological, galactic,

stellar, and planetary levels.
J. Explain areas of research in astronomy and astrophysics, and identify major

phenomena that remain unsatisfactorily resolved.
K. Evaluate media articles that pertain to astronomy.

v. CONTENTS
A. Overview essentials

1. Definitions of basic astronomical terms
2. Scientific notation
3. Scientific method
4. Major components of the universe: structure, size, and distance scales
5. Fundamental forces and particles
6. Properties of light and the electromagnetic spectrum

B. Cosmology and Galaxies
1. Observations of and theories about structure, origin, evolution, and possible

final states of the universe
2. Cosmological models and tests thereof
3. Observational characteristics of galaxies, clusters of galaxies, and large-scale

structure
4. Evidence for and theoretical models of galactic formation, evolution, and

interaction
5. Our Milky Way Galaxy

C. Stars and Stellar Systems
1. Fundamental stellar characteristics

a. Hertzsprung-Russell Diagram
b. Methods of measuring absolute magnitude, temperature, size, distance,

and mass
2. Properties of stellar populations
3. Stellar processes

a. Nucleosynthesis
b. Thermonuclear reactions
c. Hydrodynamic equilibrium

4. Stellar formation, evolution, and remnants
5. Our star: the Sun

D. Planets and Life
1. Our solar system
2. Theories of the origin of planetary systems
3. Characteristics of extrasolar planets
4. Likelihood of life in and beyond our solar system
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VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In-class assignments such as group or interactive discussion or activity
2. Out-of-class assignments

a. Reading assignments
b. Homework including analytical questions pertaining to course content

with a focus on evolutional impact on attributes of astronomical objects
and systems

c. Optional practical assignments or projects such as researching a specific
astronomical topic, object, theory, or informational site

d. Optional observing sessions at the CCSF Observatory and attendance at
astronomy lectures

B. Evaluation
1. Successful completion of homework assignments and projects
2. Tests and quizzes testing critical understanding of course content such as

differentiating formation and characteristics of terrestrial and jovian planets,
evaluating stellar properties as represented in Hertzspring-Russell Diagrams,
assessing the effect of dark matter and dark energy on universe evolution

3. Final examination on topics such as differentiating between properties of
different galaxy types, analyzing stellar evolution in the Hertzsprung-Russell
Diagram, applying physics to understanding solar system formation

4. Response to class discussion and participation in related astronomy activities
5. Optional final project

C. Textbooks and other Instructional Material
1. Freedman, Geller, and Kaufmann, Universe: Stars and Galaxies, 4th edition,

2010, W.H. Freeman
2. Freedman, Geller, and Kaufmann, Universe, 9th edition, 2010, W.H. Freeman
3. Bennett, Donahue, Schneider, and Voit, The Essential Cosmic Perspective,

6th edition, 2012, Pearson Addison-Wesley
4. Multimedia presentations

a. Instructor-generated
b. Internet, DVD, CD-ROM, or video such as Eames' "Powers ofTen,"

BBC's "Black Holes," AMNH's "The Known Universe"
5. Internet astronomy websites such as NASA (www.nasa.gov), STScI

(www.stscLedu), ESA (www.esa.int)
6. Library scientific reference materials
7. CCSF Astronomy Department observatory, planetarium, and lecture series

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