PHY 151 Astronomy
Winter 2016 Syllabus

Instructor:	Dr. Xania Payne (pronounced Zane-ya Pane)	
E-mail:	paynexanian@jccmi.edu				
Telephone:   	(517) 796-8486

Class Hours:   	MW Lecture 5:30 – 6:53 p.m. in JM 209; 
	Laboratory 7:00 – 7:55 p.m. in JM 203 or JM 207 
Office Hours:	JM 210 – Email for scheduled times.

Official Course
Description:	A one semester conceptual astronomy course for non-science majors.  This is a survey course that focuses on four broad content categories:  motions of the sky, the solar system, light and stars, and universe.  The emphasis of the course is on critical thinking about specific topics in these categories.  The course has an associated laboratory in which students run experiments to verify the concepts presented.  The mathematical skills necessary for this course include working with ratios, rates, scaling, unit conversion, percentages, exponents, graphing, basic geometry, and substitution into formulas.  Prerequisites: ENG 085 and Math 031 or higher.
Course 
Objectives:    	There are four major topics in this course.  Here is brief listing of the objectives in each topic.
(1) Motions of the Sky
(a) Understand the apparent motion of the celestial bodies over time
(b) Use various coordinate systems to locate celestial bodies on the sky
(c) Understand the phases of the moon and eclipses
(d) Learn the planet’s orbital aspects
(e) Understand the laws governing the motions of celestial bodies
(2) Solar System
(a) Survey the bodies of the solar system
(b) Understand solar system formation models
(c) Understand the processes that have evolved the planets and other bodies
(d) Learn about past, present, and future space missions
(3) Light and Stars
(a) Understand the physics of light
(b) Survey the properties of stars
(d) Learn how astronomers determine stellar properties
(e) Explore the techniques used to find the distances to stars
(4) Stellar Evolution, Galaxies, and Cosmology
(a) Outline the evolution of low, medium, and high-mass stars
(b) Survey the features of the Milky Way galaxy
(c) Compare and contrast the different types of galaxies
(d) Describe the large-scale structure of the universe
(e) Understand Big Bang theory and the formation of the universe
Note that this class will contribute to development of the following skills or abilities in the successful student: Associate Degree Outcome (ADO) 4 Critical Thinking & 6 Scientific Reasoning.   To fulfill ADO 4, the student will demonstrate that they are able to evaluate evidence and assumptions of various theories regarding the formation of objects in the universe and the universe itself.  They will understand how the limitations in our observations of the universe shape those theories and how conclusions change as our observations improve.  To fulfill ADO 6, students will be able to discuss astronomical issues relevant to society (e.g. space exploration, climate change).   They will be able to correctly use scientific terminology in discussing scientific theories.  In doing laboratory work, they will be able to take and analyze data, so that they may make predictions from it in similar contexts.   This will allow students to demonstrate their scientific communication and quantitative reasoning skills.



Optional Text:	Mastering Astronomy with Pearson eTxt Astronomy Today 8th Edition (course code:  MAPAYNE42235).  The instructor will provide handouts and links to credible websites that cover the major topics in the course.  Most previous students have said that the ancillary materials made the textbook unnecessary.

Calculator:	As many of the laboratories require calculations, students need access to a calculator that supports scientific notation and logarithms.

Grading:	50% of the grade is based on exams and the remaining 50% is based on activities, which include laboratories and in-class & out-of-class assignments.  The following scale will be used to assign final grades:     		
Minimum %
90.0
85.0
80.0
75.0
70.0
65.0
60.0
55.0
Grade
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5

Exams:	There will be five exams.  Each will consist of multiple-choice, true/false, and short essay questions based on the material covered in the lecture and laboratory up to that point.  Exam dates are shown in the attached course calendar.   The lowest exam will dropped from the exam average.  There is no final exam.

Laboratory:	As physics is an experimental science, there will be 14 laboratory activities in which students will explore astronomical phenomenon and verify physical laws.  Examples of laboratory activities include the usage of various computer software packages and more traditional hands-on physics laboratories.  Your laboratory grade will depend on taking and analyzing data, answering questions, and writing a brief synopsis of the concepts and skills imparted by the activity.   Students can work in small groups to complete the data-taking portion of the laboratories.  However, the responses to questions and synopsis must be original to the student turning in the laboratory for a grade.  The laboratories are due one week from the scheduled finish date on the course calendar.

Out-of-Class: 	Approximately 10 out-of-class assignments will be handed out over the course of the semester.  These mainly consist of questions based on assigned readings from hand-outs or Internet sites.  Again, all work must be original to the student.  Plagiarism from Internet sites, textbooks or any other sources will not be tolerated.

In-class:	To ensure that students have reviewed the previous lecture’s material, daily quizzes will be given.  Also, occasionally other in-class exercises will be assigned to give students the opportunity to practice more difficult concepts with their peers.  Students not attending class forfeit the opportunity to receive credit for any in-class assignments.   

Make-up & 
Late Policy: 	If a student gets behind in or misses laboratory, they can make up the work when the laboratory and instructor are available.  Make-up exams and late out-of-class assignments will be permitted under reasonable circumstances.    

Incompletes: 	In accordance with JCC’s Incomplete Grade policy, a student may request the grade of Incomplete if they are unable to complete the course work for some documentable unforeseen circumstance.  The Incomplete will be granted if at least 50% of the assigned work in the course (including both assignments and exams) has been performed with sufficient quality (with an average grade of 2.0) and the student provides documentation of the circumstance.  The student will be required to provide a detailed written schedule with due dates for making up the missing work during the following semester.



Tentative Course Calendar

Week
Monday
Wednesday
Laboratory
1
Jan 18
Introduction; Scaling; 
Diurnal Motion
Seasons
1. Introduction to Starry Night
2. Reason for the Seasons
2
Jan 25
Annual Motion; Sidereal Time; 
Local Horizon Coordinates
Equatorial Coordinates
Celestial Sphere Activity
Seasons continued
3. Motions of the Sky
3
Feb 1
Precession
Phases of the Moon
4. Moon’s Motions
4
Feb 8
Exam #1
Eclipses
5. Eclipses
5
Feb 15
Planetary Aspects
Kepler’s Laws
6. Planet Aspects
6
Feb 22
Newton’s Laws
Newton’s Laws
7. Moons of Jupiter 
7
Feb 29
Spring Break
Spring Break

8
Mar 7
Exam #2
Solar System Survey
8. SS Physics Principles
9
Mar 14
Solar System Formation
Solar System Formation
9.  Crater Theory
10
Mar 21
Evolution of Planetary Atmospheres
Properties of Light
10. Making Craters
11
Mar 28
Exam #3
Bohr Model; Spectroscopy
11. Light Spectra
12
Apr 4
Properties of Stars
H-R Diagram
12. Stellar Spectra
13
Apr 11
Distance-Finding Techniques
Distance-Finding Techniques
Star Clusters & Stellar Evolution
13. Galaxy Classification
14
Apr 18
Exam #4
Galaxies; 
Large Scale Structure
14. Hubble’s Law
15
Apr 25
Hubble’s Law;
Big Bang Theory
Big Bang Theory

16
May 2
Big Bang Theory
Exam #5




