SCI 7729: Space Science (Astronomy) for Teachers
Summer Semester 2001 TTH 12:00 - 3:45PM
Dr. T. N. LaRosa, Dept. of Bio & Phys Sci
Office: Science 534; phone: (770) 423-6038
E-mail: ted@avatar.kennesaw.edu

Course Description

The main focus of this course is on the physical principles and concepts underlying the
study of the solar system. We will also briefly study cosmology and consider the origin and
evolution of the entire universe. Astronomy is ultimately a journey of discovery and a quest
to understand the nature of the universe and our place in the cosmos. We will therefore be
confronted with deep questions that require a synthesis of factual knowledge with conceptual
insight. To facilitate this synthesis we will emphasize epistemology, i.e., how we know what we
know. We will eschew the detailed facts about each planet in favor of the “big picture *. For
example, what were the observations and thinking that after 1500 years of work finally lead to
the conclusion that the Earth orbits the Sun and is not the center of the Universe. Astronomy,
like all science, is not a search for facts. It is a primarily a system of thought that seeks to
explain reality interms of a few general and immutable laws of nature.

How to Succeed in SCI 7729

Class time will be a combination of lecture, discovery activities and laboratory exercises. The
textbooks are important supplements for the content covered in class but can not replace the
classroom experience. It is therefore essential to attend all classes. Given each class meeting
is almost 4 hours missing one class is tantamount to missing 1/12 of the course. Please know
that I will do everything I can to support your work in this class but you must be proactive
and ask for help as soon as any difficulty arises.

Ezxams and Grading Scheme

There will be roughly 6 in classes quizzes and activities, two (2) take-home exams, and an
in-class final. The take-home exams are open book and open-note. However, you cannot work
with anyone nor solicit anyone'’s help. No make up exams or quizes. Missed exams will be
replaced with the grade made on the final.

Grading Scheme
1. 6 quizes and activities 30%
2. 2 take-home exams 40%
3. final exam 30%
4. A > 90%,B > 80% C > 70%, D > 60% F < 60%

Academic Honesty Policy: Each student is required to uphold the student code of conduct
as published in the KSU catalogs. Failure to do so may result in suspension or expulsion from
the University.



The Text

The required texts for this course are:
Bennet et al., 1999, The Cosmic Perspective (1st ed. Addison—Wesley—Longman)
Magnani & LaRosa, 1998, The Physics of the Solar System (Kendal—Hunt)

Course Objectives

I. Knowledge and Conceptual Objectives:

1.

Understand the concept of inertia and its role in the transition from a geocentric to helio-
centric cosmology. This implies that the student will be able to contrast the Greek view
of a stationary Earth with later developments such as Galileo's astronomical observations
which demanded a moving Earth.

Follow the development of Newton's law of universal gravity from Kepler's laws and
Galileo’s physics. The central role of Galileo’s observations and experiments must be
appreciated as well as his style of thinking.

. Be aware that the predictive capability of Newtonian Physics was a major advance over

previous science.
Understand both the wave a particle nature of light and atomic structure. Be aware that
atomic structure can not be pictured in simple macroscopic terms.

. Be able to place the solar system, other stars, and our ga.lu.xyoa.nd external galaxies in

proper perspective.

Be aware that the Earth is approximately 4.6 billion years old and understand how that
age was determined and estimated by a variety of methods.

. Understand the evidence for the big bang, the meaning of the Hubble law for the expansion

of the universe and the various observational tests to decide if the universe is open or
closed.

Understand that the physical principles discovered on Earth apply universally and that it
is possible to ask detailed and meaningful questions about astronomical objects and the
universe. Appreciate that the conceptual structure of Science unities diverse phenomena
and realize the limitation of purely factual information.

II. Skills Objectives:
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3.

Be able to work with and understand numbers in scientific notation. Be able to work
with and understand exponents.

Be able to solve algebraic expressions involving one unknown variable.
Understand units and unit conversions.



4. Understand ratios mathematically and be able to interpret ratios in physical terms.
III. Problem Solving Objectives:

1. Use ratios to understand how a change in a physical parameter will change the output
dependent of that parameter. e.g., how does a change in distance between two objects
change the strength of the gravitational force between them.

2. Be able to examine an answer and determine if it is physically reasomble, e.g., when
determining the mass of an astronomical object how does that mass compare with the
Earth or the Sun.

3. Make simple back of the envelope estimates based on physical principles, e.g., estimate
the lifetime of a star given its mass and energy output.

4. Be able to apply concepts such as inertia and energy conservation in different contexts
outside of Astronomy.

Tentative Schedule

e June 14 - the distance to the moon & math review completed

e June 19 - the celestial sphere, eclipses and ancient Astronomy

e June 21 - Greek Astronomy & Physics - Aristotle, the Geocentric system - Ptolemy
e June 26 — Copernicus- Heliocentric system, Kepler - laws of planetary motion

e June 28 - Galileo - telescopic observations, Motion, Newton -forces

e July 3 — gravity, — review, Kepler’'s law project

e July 5 — 1st take—home given, The origin of the Solar System

¢ July 10 - Light - Exam I due — radiation laws, temp of Earth & greenhouse effect
e July 12 - Age of Earth, Plate tectonics, Origin of moon

e July 17 - Comets and Asteroids, Extra Solar Planets, 2nd take—home given

e July 19 — Cosmology, general relativity and Hubble law

e July 24 - Cepheid distance lab, Cosmology completed

¢ July 26 — Review & Comprehensive Final Exam






