
PHY 205: Origin of the Universe 
 
Section Number:  01, Spring Semester 2017 
 
Instructor:   Dr. Jay Ansher 
 Office:   312-E  Moulton Hall (MLT) 
 Office hours:  9:00-10:30 AM Tuesdays  and  3:00-4:30 PM Wednesdays, 

or by appointment 
Online 9-10 AM Mondays in ReggieNet Chat Room 

 E-mail:   jansher@ilstu.edu 
 Office phone:  (309) 438-5247  (on campus: 8-5247) 
 Class Web Page:  http://www.phy.ilstu.edu/~ansher/phy205.html 
 
Class meets:   Room 210 MLT,  12:00-12:50 PM,  each MON, WED, and FRI 
 
Required Textbook:  Your Cosmic Context, 1st ed. (Duncan and Tyler) 
 
Required Materials:  Turning Point Interactive Classroom Response Card (“clicker”) 

After purchase, register in ReggieNet. (Info on class web page). 
 

Recommended Materials: A cheap scientific calculator (with trig functions, exponents, etc.) 
 
Catalog Course Description: 
 Big Bang Theory: observational and theoretical basis for its development; the early universe; 
and connection between the universe and subatomic particles. 
 
General Education: 

This course is part of the ISU General Education Program.  It is classified under the 
category of Science, Mathematics, and Technology. 

In Science, Mathematics, and Technology courses, students examine the varied nature 
of scientific, mathematical, and technological knowledge. Students are introduced to the 
methodologies which investigators in these fields use to develop principles and practices 
critical to their disciplines, as well as the inter-relationships between focused inquiry and the 
environment in which these investigations occur. 

Courses in the Science, Mathematics, and Technology category of General Education 
address the following program objectives: 

 
I. knowledge of diverse human cultures and the physical and natural world, 
allowing students to  

a. use theories and principal concepts, both contemporary and enduring, to 
understand technologies, diverse cultures, and the physical and natural world  
b. explain how the combination of the humanities, fine arts, natural and social 
sciences, and technology contribute to the quality of life for individuals and 
communities  
c. experience and reflect on global issues 
 



II. intellectual and practical skills, allowing students to  
a. make informed judgments 
b. analyze data to examine research questions and test hypotheses 
c. report information effectively and responsibly  

 
III. personal and social responsibility, allowing students to  

c. demonstrate ethical decision making  
 
IV. integrative and applied learning, allowing students to  

a.  identify and solve problems 
 
Primary outcomes are indicated above in plain text and secondary outcomes are 
indicated in italics. 

 
 
General Course Structure: 
 Each meeting time, there will be lectures, which will primarily cover the same subjects 
presented in the textbook.  The lectures will also include occasional supplemental videos, slide shows, 
demonstrations, internet presentations, and discussion of newspaper or magazine articles.  There will be 
some electronic in-class exercises and reading quizzes, so reading the appropriate sections in the text 
before the lecture is strongly suggested, and will make the lectures much more meaningful. I may also 
arrange a "field trip" to the Planetarium next door in Felmley Hall for one lecture. As a courtesy to 
those around you, please do not bring mobile phones, iPods, tablets, or other similar devices to class; at 
the very least, turn them off before class begins. 
 
 
Attendance and Participation: 
 There is some material I will present that is not a part of the textbook.  It will be in your best 
interest to attend class regularly.  Participation in class will count toward a small portion (30 points) of 
your grade and will be recorded through in-class use of the Turning Point interactive response cards 
(clickers).  If you miss class, you cannot make up the participation questions or reading quizzes and it 
will be your responsibility to get class notes from someone who did attend that day.  Success in the 
class will be much more likely if you show up regularly and participate often.  If you don't, the material 
builds upon earlier ideas, and may therefore become difficult rather quickly.  I will do my best to try 
and accommodate people who cannot attend due to emergencies or illness. 
 
 
Grading: 

Plagiarism or cheating in this course will not be tolerated. The first violation will result in a 
zero for that activity. The second violation will result in a failing grade for the course.  Please review 
what behavior constitutes cheating in the ISU Code of Student Conduct: 

 
http://deanofstudents.illinoisstate.edu/conflict/conduct/code/ 

 
 



 There will be three in-class exams and one final exam for this course.  There will also be semi-
weekly homework assignments (done online), random in-class reading quizzes, in-class participation 
questions, and online discussion board activities.  The homework assignments and exams may involve 
some mathematical calculations, primarily at the algebra level. 
 
 
 Exams: Each exam may consist of a combination of algebra-based math problems, multiple 
choice, true-false, matching, short answer, or fill in the blank.  Exam questions may be similar to (and 
may be taken from) the homework questions as well as the reading quizzes and the in-class clicker 
questions.  Exams will be closed book and notes. No iPods, smartphones or devices other than a 
calculator will be allowed during exams. There will be an optional review session before each exam, 
held outside of regular class time. 
 
 
 Final Exam:  The final exam will be comprehensive, covering material from the entire semester. 
 
 
 Homework:  Homework will be assigned using an online software package called Sakai,  (here 
at ISU, it is called “ReggieNet”).  The homework may consist of some math problems, short answer, 
multiple choice, and true/false questions.  Some may be similar to questions in the textbook but I will 
also assign many of my own questions.  The online homework is graded automatically and you will be 
able to immediately learn the results. 

You will be able to access ReggieNet directly, or through the “My.IllinoisState.edu” portal, and 
you will get more detailed instructions when the first assignment is made.  Assignments will usually be 
made on Wednesdays and will usually be due the following Wednesday. I strongly encourage you to 
work together on homework problems. You can gain a lot of understanding by discussing the problems 
with other students in the class. 
 
 
 Participation:  The in-class clicker questions will be part of most lectures.  Discussions in 
ReggieNet will be available 24 hours a day.  At the end of the semester, the 50 points that come from 
participation will be assigned based on your clicker use and responses in class, as well as your 
involvement and posts in the Discussions. 

Your clicker participation score will be half (15 points) based upon whether you clicked in at 
all, and half (15 points) based on whether you got the questions correct or not.  Your Discussions 
participation score will be half (10 points) based upon starting threads or discussions, and half (10 
points) based on commenting or posting in existing topics.  More details about acceptable and 
worthwhile posts will be provided in class when the Discussions assignment is made available. 
 
 
 Reading Quizzes:  I will give random reading quizzes at the start of class in order to encourage 
people to show up on time to class, monitor attendance, and motivate people to read the material in the 
textbook ahead of time. The reading quizzes will be brief, consisting of several multiple-choice 
questions, and will utilize the interactive response cards.  You must bring the clickers to class with you 
each time.  Reading quizzes may not be made up.  At the end of the semester, you may drop one (your 
lowest) reading quiz score. 



 Extra Credit:  I may make some small extra-credit activities available to you over the course the 
semester. These activities may be used to boost your grade, or partially offset missing quizzes or 
homework. They are not a substitute for the actual graded work. 
 
 
 Missed Work: The best policy if you know you will have problems turning in work on time or 
missing an exam is to arrange something with me BEFORE the conflict (for example, dentist 
appointment, or ISU athletic competitions). I won't accept late work, except in the case of medical or 
family emergencies. 
 
 
 Final Grades: I do not assign letter grades to the individual exams or assignments.  Letter grades 
will only be assigned at the end of the semester. Your overall course score will be based on how many 
points you earn out of 1000 possible points: 
 

350 points from the weekly homework 
300 points from the three midterm exams (100 each) 
100 points from the random in-class reading quizzes 
200 points from the final exam 
50 points from participation 

 
 

Checking Grades:  You will be able to check all your exam, quiz, and homework scores, as well 
as progress throughout the semester, by logging into the ReggieNet system at any time. The final course 
grades will roughly follow a scale of:  

 
900 points and up: A 
800-900 points: B 
700-800 points: C 
600-700 points: D 
below 600 points: F 

 
At the end of the semester, after determining the mean class score to assess what the "average" 

grade (C-level) should be, I may adjust the scale downward if needed. 
 
 
Special Circumstances: 

Any student needing to arrange a reasonable accommodation for a documented 
disability should contact Student Access and Accommodation Services at 350 Fell Hall,    
309-438-5853, or online at http://studentaccess.illinoisstate.edu.  
 
Honors Program: 

Any student who is a member of the Honors Program, and would like to earn honors credit for 
this course may do so by arranging an honors contract.  Talk to me during office hours or after class for 
more information on how to do this.  You can also find information at 
http://honors.illinoisstate.edu/academics/honors_learning/. 



 
 
 
Tentative Course Schedule: 
 This course schedule may be adjusted earlier or later, depending on progress throughout the 
semester. You will be told in class of any modifications. The accompanying sections and pages in the 
textbook are in italics. (YCC = Your Cosmic Context) 
 
Monday, January 16:  No Class Today (Martin Luther King, Jr. Holiday) 
Wednesday, January 18: Syllabus, Introduction 
Friday, January 20:  Scientific Cosmology   YCC Sec. 1.1 and 1.2, p. 1-16 
 
Monday, January 23:  Why Do We Need to Learn This? YCC Sec. 1.3, p. 16-24 
Wednesday, January 25: Visual Astronomy   YCC Sec. 2.1 - 2.3, p. 25-36 
Friday, January 27:  Light Waves and Spectra  YCC Sec. 2.4, p. 36-48 
 
Monday, January 30:   Using Light to Observe  YCC Sec. 2.5, p. 48-62 
Wednesday, February 1: Radiation and Starlight  YCC Sec. 3.1 and 3.2, p. 63-85 
Friday, February 3:  Astronomical Distances  YCC Sec. 3.3, p. 85-98 
 
Monday, February 6:  Gravitation, Part I   YCC Sec. 4.1, p. 99-111 
Wednesday, February 8: Gravitation, Part II   YCC Sec. 4.1, p. 99-111 
Friday, February 10:  Motion of Stars and Galaxies  YCC Sec. 4.2, p. 111-120 
 
Date/Time/Room TBA: Optional Review for Exam #1 
Monday, February 13:  Dark Matter    YCC Sec. 4.3, p. 120-134 
Wednesday, February 15: The Hubble Law   YCC Sec. 5.1 and 5.2, p. 135-142 
Friday, February 17:  Exam #1 
 
Monday, February 20:  Cosmic Microwave Background YCC Sec. 5.3 and 5.4, p. 142-153 
Wednesday, February 22: Olbers’s Paradox   YCC Sec. 5.5 and 5.6, p. 153-161 
Friday, February 24:  Spacetime Geometry   YCC Sec. 6.1, p. 162-165 
 
Monday, February 27:  The Equivalence Principle  YCC Sec. 6.2, p. 165-167 
Wednesday, March 1:  General Relativity   YCC Sec. 6.3 and 6.4, p. 168-177 
Friday, March 3:  Black Holes    YCC Sec. 6.5, p. 177-186 
 
Monday, March 6:  Quasars    YCC Sec 6.6, p. 186-193 
Wednesday, March 8:  Spacetime and Cosmic Expansion YCC Sec. 7.1, p. 194-197 
Friday, March 10:  The Friedmann Equation  YCC Sec. 7.2, p. 197-204 
 
 

(Spring Semester Half Completed) 
 
 
 



 
 
 
March 13, 15 and 17:  No Class this Week (Spring Break) 
 
Date/Time/Room TBA: Optional Review for Exam #2 
Monday, March 20:  Cosmological Redshift  YCC Sec 7.3, p. 204-209 
Wednesday, March 22: Dark Energy and Expansion  YCC Sec. 7.4 and 7.5, p. 209-218 
Friday, March 24:  Exam #2 
 
Monday, March 27:  Interactions of Light and Matter YCC Sec. 8.1 - 8.3, p. 219-234 
Wednesday, March 29: The CMB Revisited   YCC Sec. 8.4 and 8.5, p. 234-251 
Friday, March 31:  Energy and Fusion in Stars  YCC Sec. 9.1 - 9.4, p. 252-273 
 
Monday, April 3:  Exotic Particles and the Elements YCC Sec. 9.5 and 9.6, p. 273-289 
Wednesday, April 5:  Big Bang Theory Overview  YCC Sec. 10.1 and 10.2, p. 290-297 
Friday, April 7:  Big Bang and Observations  YCC Sec. 10.3 p. 297-309 
 
Monday, April 10:  The Big Bang in Context  YCC Sec. 10.4, p. 309-317 
Wednesday, April 12:  Density of the Universe  YCC Sec. 11.1, p. 318-326 
Friday, April 14:  History of the Universe  YCC Sec. 11.2, p. 326-337 
 
Monday, April 17:  Fate of the Universe   YCC Sec. 11.3, p. 337-346 
Wednesday, April 19:  Structure in the Early Universe YCC Sec. 12.1, p. 347-357 
Friday, April 21:  Precision Cosmology   YCC Sec. 12.2 and 12.3, p. 357-369 
Date/Time/Room TBA: Optional Review for Exam #3 
 
Monday, April 24:  Inflation Theory   YCC Sec. 12.4 and 12.5, p. 369-383 
Wednesday, April 26:  Exam #3 
Friday, April 28:  Life on Earth    YCC Sec. 13.1, p. 384-402 
 
Monday, May 1:  Extrasolar Planets   YCC Sec. 13.2 and 13.3, p. 402-409 
Wednesday, May 3:  The Drake Equation   YCC Sec. 13.4, p. 409-421 
Friday, May 5:   The Anthropic Principle  YCC Sec. 14.1 - 14.4, p. 422-445 
 
Date/Time/Room TBA: Optional Review for Final Exam 
Date/Time/Room TBA: Final Exam 
 


