RELATIVITY

PHYS 275

Spring 2010

(3-0) 3 credits.  Prerequisites: A working knowledge of elementary algebra and trigonometry, basic physics background, knowledge of calculus will be useful for some explanations and problems. Michelson-Morley experiment, inertial reference frames, the principle of relativity, space-time coordinates of an event, Lorentz transformations, clock paradox, momentum-energy 4-vector, equivalence of energy and rest mass, relevance of relativity to space travel.

Textbook:
Six Ideas That Shaped Physics. Unit R: The Laws of Physics Are Frame-Independent by Thomas A. Moore, Second Edition, McGraw Hill

Course objectives

To present the basic concepts of Einstein’s special theory of relativity as a logical consequence of the principle of relativity with emphasis placed on sound physical arguments and problem-solving methodology

Class Time and Location:
T-TR 4:00-5:15 PM, EEP 208
Course Instructor:

Dr. Michael Foygel

Office:



EEP 219, SDSM&T 
Office Hours:  by appointment
Office Phone:


394-1227
Email:

michael.foygel@sdsmt.edu

Website: http://www.hpcnet.org/sdsmt/directory/personnel/mfoygel
Homework:

Assignments will be made approximately weekly and collected about a week later.

LETTER GRADE








A

=85%



3 Hour Exams 


300

B

84 -70%



Instructor’s Evaluation*

100

C

69 - 55%



Final Exam 


150

D

54 - 50%



TOTAL



550

F

<50%



*The Instructor’s Evaluation testing both intensive writing and problem-solving skills will be based on quizzes, homework, and essays on topics related to special relativity.

Quizzes will not be announced beforehand and may be given in lecture periods.  Students are responsible for taking the exams when scheduled.  Anyone missing an exam without prior approval and arrangement with Dr. Foygel, or certifiable medical reasons, will be assigned a zero grade for the exam in question.  The Final Exam will be a comprehensive test on topics which have received emphasis. Everyone must take the final exam that will be held on May 7, 5:00 p.m. – 6:50 p.m., EEP 208.

Besides gaining knowledge of the physical laws and how to apply them, students will be expected to improve their ability to use mathematics and problem solving skills, as well as to improve their writing skills.
EXAMS

The hour exams will cover the following material (subject to revision):

HOUR EXAM

CHAPTERS

DATE


EXAM I


R1 – R3


Thursday, February 11
EXAM II

R4 – R6


Tuesday, March 23
EXAM III

R7 – R9


Thursday, April 22
Students with special needs or requiring special accommodations should contact Dr. M. Foygel at 394-1227 and/or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1924 at the earliest opportunity.
TENTATIVE SCHEDULE

WEEK OF



TUESDAY



THURSDAY

	January 10 - 16
	
	Chapter R1 

	January 17 – 23
	Chapter R1
	Chapters R2

	January 24 - 30
	Chapter R2
	Chapter R3

	January 31 - February 6
	Chapter R3
	Chapter R3

	February 7 - 13
	Chapter R4
	Exam I

	February 14 – 20
	Chapter R4
	Chapter R4

	February 21 - 27
	Chapter R5
	Chapter R5

	February 28 - March 6
	Chapter R6
	Chapter R6

	March 7 – 13
	Spring Break
	Spring Break

	March 14 – 20
	Chapter R6
	Chapter R6

	March 21 – 27
	Exam II
	Chapter R7

	March 28 – April 3
	Chapter R7
	Chapters R8

	April 4 - 10
	Chapter R8
	Chapter R8

	April 11 – 17
	Chapter R9
	Chapter R9

	April 18 – 24
	Chapter R9
	Exam III

	April 25 - May 1
	Chapter R10
	Chapter R10

	May 2 - 8
	FINAL EXAM WEEK
	FINAL EXAM WEEK


Assessment statement

Upon completion of this course, students will be able to:

· critically evaluate given data with proper accuracy using appropriate laws and formulas of  classical and relativistic mechanics for scientifically sound presentation of homework assignments and of solutions on quizzes and exams;

· identify and apply basic concepts and appropriate laws of classical and relativistic mechanics in order to solve assigned problems in homework, quizzes, exams, and in oral and written presentations;

· explain how concepts, laws, and phenomena of relativistic mechanics relate to contemporary engineering and science in classroom discussions and written assignments. Evaluated and corrected essays will be given back to students for rewriting. Performance on writing assignments will contribute to the student’s grade for the course.
Upon completion of this course, students should demonstrate the ability to:
1. Use SI and SR units and convert units from one system to another.
2. Understand the principle of relativity and its relation to the nature of space-time.

3. Apply the metric equation and Lorenz coordinate transformations to describe the relativistic contraction of the moving objects, the time dilation effects, and the Einstein velocity transformation.

4. Understand the causal structure of space-time and relativistic speed limit.

5. Apply the concept of four-momentum and its conservation to analyze and solve simple problems of relativistic mechanics.

6. Understand and interpret the seminal Einstein’s 1905 paper on special relativity.  

Freedom in learning.  Students are responsible for learning the content of any course of study in which they are enrolled. Under Board of Regents and University policy, student academic performance shall be evaluated solely on an academic basis and students should be free to take reasoned exception to the data or views offered in any course of study. Students who believe that an academic evaluation is unrelated to academic standards but is related instead to judgment of their personal opinion or conduct should contact the dean of the college which offers the class to initiate a review of the evaluation.
