PHY 311



Modern Physics



Fall, 2009
Prof. Drake Mitchell

UL 50 Science Building 2 (1 floor down from the ground floor)
drakem@pdx.edu, 5-9876

Office Hours:
Tue. & Thur. 1:00 – 2:00
Required Text: Modern Physics by Serway, Moses & Moyer

Probably no other field of study has a standard university-level course with ‘Modern’ in the title that covers developments from 1887 to 1927.  But in physics the discoveries and theories formulated during the 1st 3 decades of the last century changed the field so profoundly that they are still referred to as the birth of modern physics.  The two major developments covered in this course are special relativity (first 5 lectures) and quantum mechanics.  Next term in 312 we examine the applications and consequences of quantum mechanics and survey some of the major developments in physics up to about 1990.  
Structure of the course
Some aspects of this course may be a little unfamiliar,

1. Emphasis on concepts:  Research has shown that undergrad physics students generally learn how to solve a variety of difficult computational problems, but often finish a class with a weak understanding of the underlying physical concepts.  Thus, there will be an emphasis on helping you actually understand the many important concepts introduced in Modern Physics.  Conceptual questions will make up ~ 1/3 of every quiz and test.  The regular homework and the majority of quizzes and tests will be standard, quantitative physics problems.  Two features of the class are designed specifically to help with learning the concepts:  pre-class Warm Ups and Peer Instruction.

2. Pre-class Warm Ups:  This means short homework assignments due before class.  These assignments will consist of three questions; taken from the reading assigned for that day’s class and a final question about what you found difficult in the day’s reading.  These assignments will be graded on effort and coherence rather than correctness.  These assignments will not include problems or derivations, those will be the emphasis of the 8 homework assignments.  Ideally I would like pre-class Warm Ups turned in via email by 8am on the day of class, if this is not possible they can be turned in on paper at the start of class.
3. Peer Instruction:  We’ll use a type of interactive classroom instruction that you may have run into before in a class that used ‘clickers’.  Instead of asking you to buy clickers we’ll use flashcards.  While this activity will not be part of your evaluation for a grade, your participation is strongly encouraged as it has been proven to be a more effective way to learn than simply listening to a lecture.

Grades and homework

Grading Component








Points
Homework (problem sets); 8 assigned; will toss the lowest 1


40
Pre-class Warm Ups








10
3 quizzes, each about 1 hour







30
Final exam; cumulative







20
Due dates for all homework are listed on the class schedule.  Late problem set homework will be accepted up to 1 week past the due date with a 10% penalty.   No late pre-class reading homework will be accepted, since it will be pointless after the corresponding class is over.  Turning in ALL homework and Warm Ups on time (this means by 8am for the Warm Ups) earns 4 bonus points on the final exam.

Class 
Date

Reading Assignment

 
Warm Ups due     Homework due 
1
9/29
Syllabus, 1st ‘test’, Chapter 1 
2
10/1
Chapter 1, p.1 - 18



Ch. 1 #1



3
10/6
Chapter 1, p. 18 - 36



Ch. 1 #2

 
4
10/8
Chapter 2, p. 41 - 60



Ch. 2


Ch. 1
5
10/13
Sum up & review Special Relativity





6
10/15
QUIZ #1 over Ch. 1 & 2; Intro Ch. 3




Ch. 2
7
10/20
Chapter 3, p. 65 – 94 (skip Optional)

Ch. 3 
8
10/22
Chapter 4, p. 106 - 125


Ch. 4 #1

Ch. 3


9
10/27
Chapter 4, p. 125- 144



Ch. 4 #2


10
10/29
Chapter 5, p. 151 - 169


Ch. 5 #1

Ch. 4

11
11/3
QUIZ #2 Ch. 3, 4, 5





12
11/5 
Chapter 5, p. 173 - 187


Ch. 5 #2
13
11/10
Chapter 6, p. 191 - 200


Ch. 6 #1

Ch. 5
14
11/12
Chapter 6, p. 200 - 212


Ch. 6 #2
15
11/17
Chapter 6, p. 212 - 224


Ch. 6 #3


16
11/19
Chapter 7, p. 231 - 248


Ch. 7


Ch. 6
17
11/24
QUIZ #3 Ch. 5, 6, 7






Ch. 7
18
12/1
Chapter 8, p. 260 - 272


Ch. 8 #1
19
12/3
Chapter 8, p. 277 - 289


Ch. 8 #2

Ch. 8

12/8  
10:15 am; Final Exam 
Final grades will NOT be evaluated in terms of a ‘curve’.  This means 2 things: 


It is possible for the entire class to earn A’s & B’s (I’ve had it happen)


If another person in the class is doing well it has no effect on your grade











