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MODERN PHYSICS FALL '10 
PHYSICS 205  

Course Instructor: Lab Instructor: 
Dr. Don  Jacobs Dr. John Lindner 
Taylor 108, X 2390 Taylor 107, X 2166 
djacobs@wooster.edu jlindner@wooster.edu 
 
a “W” course 
This course fulfills the writing requirement for graduation. 
 
Text:  John Taylor, Chris Zafiratos, Michael Dubson: Modern Physics, 2nd edition 

 (Pearson/Prentice Hall, 2004). 
 
Week Week Starting Chapter Topic  

1 8/30  1 relativity: kinematics  
2 9/6  1 relativity: time/length  
3 9/13  2 relativity: E=mc2 
4 9/20   2 & 3 atomic structure  

5 9/27 (Test #1 on 9/29) 4  quantization: light 
6 10/4   5 quantization: atom 
7 10/11   6 wave/particle 
8 10/18   6  (cont) Fall Break M&T 
9 10/25  7 Schrodinger wave eqn 
10 11/1 (Test #2 on 11/3) 7 (cont) 
11 11/8   8 SWE in 3D 
12 11/15    8 (cont) 
13 11/22   9 Spin Thanksgiving W-F 
14 11/29 (Test #3 on 12/1) 10 & ? Pauli Exclusion   
15 12/6   ? applications (atoms, molecules, nuclei) 
 

Final Exam on Weds. 12/15 from 9am-12 p.m. 
(No Exceptions!) 

Grades  
Final %  grade       Breakdown: 
100-90 A to A-      45% Tests 

 90-80 B+ to B- etc.      15% Homework  
 C-  S        & Quizzes 

        15% Final 
        25% Labs 
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 Professor Lehman wrote  perceptively about the Modern Physics course and I quote 
extensively from her syllabus below: 
 
“Physics 205 is the final course of our three‐semester introduction to physics.  In Physics 203 
and  204  we  learned  classical  physics,  from  the  development  of mechanics  in  the  1600’s  by 
Isaac Newton to the understanding of electric and magnetic fields developed in the late 1800’s 
by Michael Faraday, James Clerk Maxwell and others.  In Physics 205, we move from classical 
physics  into modern  physics  and  begin  to  explore  special  relativity,  the  quantum  nature  of 
light, the wave properties of matter, and quantum mechanics.  The major goals for the course 
are for students to: 

o Develop  an  understanding  of  relativity,  photons,  matter  waves  and  quantum 
mechanics  

o Connect these concepts to the models and equations we use to describe nature 
o Understand  the  historical  experiments  showing  that  classical  physics  is  not 

sufficient to describe very small or very fast objects  
o Continue developing the capacity to break down a problem into solvable pieces 
o Learn to acquire, analyze and draw conclusions from quantitative data, and 
o Learn to explain scientific results effectively and concisely in writing. 

“We  will  use  a  combination  of  lectures,  active  group  work,  conceptual  quizzes, 
demonstrations, homework,  laboratory experiments, and  laboratory  reports  to achieve these 
goals.  

“This course is a W, or writing‐intensive, class.  Most of the writing for this class is in the form 
of  scientific  reports  on  the  experiments  you  will  do  in  lab.  We  will  also  have  some  short 
writing assignments as part of the homework.   

 

“Quantum mechanics is the greatest intellectual accomplishment of the human 
race. 

“Before quantum mechanics, humans understood motion, gravity, gases, and a little bit about 
electricity and magnetism.   

“With  quantum,  we  understand  the  underlying  behavior  of  everything  you  are  likely  to 
experience  in your  lifetime!   The properties of all  basic materials  (why are metals  shiny and 
usually  silver?    why  is  glass  clear?  why  is  rubber  stretchy?),  properties  of  light  and  other 
electromagnetic waves, how light interacts with matter,…  Quantum mechanics is the basis for 
all modern technology. 

 
“Physics is not a collection of facts but a way of thinking.  No one can teach 

you physics.  Only you can teach yourself to think. 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“Guiding Principles of the Course 

1. People  understand  concepts  better  by  seeing  them  in  action  and  thinking  about  them 
than by hearing them explained. 

2. We  learn  physics  by  working  problems,  not  by  reading  about  working  problems. 
Understanding  physics  is  a  learned  skill,  like  cooking  or  playing  basketball.   It  takes 
time, effort, and practice. 

3. People learn best by thinking about topics and discussing them with others. 
4. Students learn most when they take the responsibility for what is learned. 

“In this course, many topics are counter‐intuitive and contradict our existing ideas about how 
the Universe works. To overcome our misconceptions, we must confront them, figure out why 
our  initial  idea  is wrong, and build a new understanding of  the situation. This  takes a  lot of 
practice.    Research  has  shown  that  students  learn  and  retain  the  most  when  they  make  a 
sustained consistent effort each week, rather than cramming before exams.   

“To make your time and effort the most efficient, I suggest the following study procedure: 
1. Read the chapter prior  to  lecture, so that you will know what  it's about.    I  recommend 

skimming the chapter and writing down an outline of the headings to form a context for 
the lecture.  

2. Listen carefully to the lecture and take notes. 
3. Start working  problems,  going back  through  the  chapter  to  clarify points  as  they  come 

up. Instead of glancing over the example problems, work them without looking at the 
answers  until  you’re  really  stuck.    I  also  suggest  you  try  to  answer  all  "Conceptual 
Questions" at the end of the chapter. If you understand these, you probably understand 
the significant points of the chapter. 

4. Think!  Don't  just  try  to  fit  the  problems  into  an  equation  or  sample  problem,  think 
through the question and the physics first. 

Homework 
“The homework is designed to give you practice in thinking about and doing physics, so that 
you  gain  a  deeper  understanding.    I  do  encourage  you  to  work  together  on  homework 
problems—talking about physics and explaining your ideas is one of the best ways to learn! 

“However, you will learn the most if you attempt the problem on your own before asking for 
help.   And, the solutions you hand  in must be entirely your own work.   You may not 
directly  copy  words  or  equations.    A  good  practice  is  to  re‐write  your  solution  without 
looking at your previous notes to be sure you understand each step yourself.  

“When writing your homework solutions, being able to explain what you have learned is 
an essential step in the learning process. Thus, for all homework and exams, your thought 
process must  be  clear.   Neatness  counts.   When working  problems,  your  steps  should  be 
explained  using  short  phrases.  Any  sketches  or  graphs  should  be  clearly  labeled.    Use  of 
Mathematica is normally acceptable, but only as a step in the problem solution.  The solution 
still needs to be easily understandable with explanations of your work. “ 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Rules during class: 
 

1) If you have a question then ask.  If you don’t know how to phrase the question, then 
ask a more general question (what is the important concept? how does one obtain an 
equation from the concept?  can you give me a simple example of this concept?)  If 
you have a question, then many others will as well.  It is much easier for me to 
answer a question when it occurs than to try to address it several days later when we 
may be on a different topic. 

2) In consideration of your fellow students, please do not eat during class nor leave your 
cell phone on.   

3) You should come to class on time and stay engaged;  I will try to hold your attention 
while I explain the concepts and how to apply them.  

4) I encourage you to see me after class if you have questions.  
5) It is very important that what you turn in for a grade is your work.  If you copy from 

another student or source and submit it for a grade, then you risk receiving an F in the 
course.  The detailed dos and don’ts for Academic Integrity is on a separate page. 

 
 
 
 
 

Policy Regarding Conflicts between Academic Responsibilities 
and Co-curricular/Extra-curricular Activities 

 
The College of Wooster is an academic institution and its fundamental purpose is to stimulate its 
students to reach the highest standard of intellectual achievement.  As an academic institution 
with this purpose, the College expects students to give the highest priority to their academic 
responsibilities.  When conflicts arise between academic commitments and complementary 
programs (including athletic, cultural, educational, and volunteer activities), students, faculty, 
staff, and administrators all share the responsibility of minimizing and resolving them. 
 
It is your responsibility to inform me in writing of conflicts between academic commitments 
to this course and complementary programs in which you participate as soon as you are 
aware of them.  You are to discuss with me how you might fulfill your academic 
commitments to our mutual satisfaction without sacrificing the academic integrity and rigor 
of the course. 
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Academic Support 
 
The Learning Center (ext. 2595) offers services designed to help students improve their 
overall academic performance. Sessions are structured to promote principles of effective 
learning and academic management. Any student on campus may schedule sessions at the 
Learning Center.  
 
Any student with a documented learning disability needing academic accommodations is 
requested to speak with Pam Rose, Director of the Learning Center (ext. 2595), and the 
instructor, as early in the semester as possible. All discussions will remain confidential. 
 
 
 
 

Homework Solutions for Physics 205 
Solutions will be posted on the Consort Libraries Electronics Reserve web site.  To 
access the solutions, go to: 
  
http://eres.library.denison.edu/eres/default.aspx 
  
Click on "Electronic Reserves & Reserves Pages" 
  
Use one of the methods listed to search (Course number, instructor, etc.) 
  
Click on Woo-Phys205 
  
Type in the Course Password:  woophys205 
  
Click "Accept" 
  
This will take you to a list of homework solutions that have been posted so far. 

 
 


