Physics 217

 Methods of Theoretical Physics

Spring 2007
	Instructor:
	Daniel Holland

	Email:
	holland@phy.ilstu.edu

	Office:
	Moulton 313C

	Phone:
	438-3243

	Office Hours
	MWF 10-11 or by appointment

	
	
	

	Course Times
	MWF 3:00-3:50 in MLT 309
	Regular Class

	
	W 2:00-2:50 in MLT 309
	Discussion Section

	
	
	

	Text:
	S. Hassani, Mathematical Methods for Students of Physics and Related Fields.
	

	
	
	

	Other Books:
	H. M. Schey, Div, Grad, Curl and All That.
	Great book about exactly what the title says. I will keep my copy in the Physics office.

	
	D. J. Griffiths, Introduction to Electrodynamics.
	The first chapter does a nice review of vector calculus.  This is the traditional book for Physics 240.

	
	G. R. Fowles and G. L. Cassiday, Analytical Mechanics
	The first chapter of this book also does a nice review of vector calculus as applied to mechanics.  Not quite as complete as Griffiths’ book.  This is the traditional book for Physics 220

	
	
	

	
	Copies of these books may be found in the physics conference room or the library.  There are many other books on Mathematical Physics that you might like better.  Of course you may also find your Calculus book to be helpful.


In going from the 100 to the 200 level classes, the nature of classes undergoes a remarkable transformation.  In the 100 level classes the major emphasis is on learning physical concepts, (e.g. force, electricity and magnetism, thermodynamics) and developing physical intuition, with less emphasis on problem solving techniques. As such homework problems if they counted at all were a small part of the grade and most test questions were of the "plug and chug" nature.  In the 200 level classes we begin to start developing problem solving techniques.  A necessary corollary to this is that we also need to develop more sophisticated mathematical techniques.  The primary purpose of this class is to help the student through these mathematical methods before they are forced to use them in conjunction with new physics. Historically, one of the main stumbling blocks for students is the development of vector calculus.  As such, a large portion of this class will be devoted to topics in this area.   I will work with the students to ensure that the main points are getting through.  A very tentative syllabus is given below.

Since realistic tests of your "problem solving capabilities" are difficult for one hour exams, the homework becomes a sizable portion of the grade.  This semester the grading scale will be

	Homework 

	25%

	Exams (2@25% each)
	50%

	Final (non-comprehensive)
	25%


Even though the final is not comprehensive, you may still have to use some of the stuff from the early part of the course in order to actually do the stuff at the end. Homework problems should be written out neatly and turned in on time.  If you have not completed a homework set, turn in what you have completed since partial credit is better than none.  Late problems will be given 1/2 credit since problem solutions will be posted on the due date.

For exams you may have one sheet of paper with anything that you want on it plus the use of your mathematical handbook and/or your calculator. I would like to warn you to be careful about relying to heavily on the symbolic manipulator in your calculator, they don’t always give you the best form for the integrals we will be doing.

PHYSICS 217, SPRING 2007
TENTATIVE SYLLABUS

(This is very ambitious…We’ll see how it goes)

	        Dates
	     Chapter(s)
	                                      Topics

	Jan 15 – Jan 19

	Chapter 1
	Vectors 

Dot product, cross product

	Jan 22 – Jan 26

	Chapters 1 & 2 
	Coordinate Systems/Differentiation

Vectors in spherical, cylindrical an Cartesian coordinates

Relations between unit vectors.

	Jan 29 – Feb 02
	Chapters 2
	Differentiation

Everything is a straight line on a small enough scale.

Partial derivatives, differentials, chain rule

	Feb 05 – Feb 09
	Chapter  2 & 3
	Differentiation/Integration

Elements of length, area and volume.

Integration means sum.

	Feb 12 – Feb 16

	Chapter  3


	Integration

Applications, single integrals

	Feb 19 – Feb 23
	Chapter 3
	Integration

Double and Triple Integrals/Applications

	Feb 26 – Mar 02
	Chapter  3 & 8
	Integration/Infinite Series

Double and Triple Integrals/Applications continued

Begin Vector Analysis

	Mar 05 – Mar 09
	Chapter   8
	Vector Analysis

Solid Angle, Derivatives of vectors, Gradient.

	Mar 12 – Mar 16
	Travel Brochure
	Spring Break: Applied solar energy and fluid mechanics.



	Mar 19 – Mar 23
	Chapter  8
	Vector Analysis

Flux, Flux density, Divergence Theorem, Continuity Equation.



	Mar 26 – Mar 30
	Chapter  8


	Vector Analysis

Line Integrals, Curl, Stokes Theorem, Conservative Vector Fields, 

	Apr 02 – Apr 06
	Chapters  5


	Infinite Series

Infinite series, convergence, operations on a series

	Apr 09 – Apr 13
	Chapter  5
	Infinite Series

Series of functions, Power series, Taylor series

	Apr 16 – Apr 20
	Chapter 5
	Applications Infinite Series

Fourier Series.

	Apr 23 – Apr 27
	Chapter 9 
	Complex Arithmetic

Cartesian/Polar form of complex numbers, Addition, Multiplication,  Roots.

	Apr 30– May 04
5/4 Last Day
	Chapter 9
	Complex Arithmetic

Fourier Series revisited, Complex Functions

Complex Integration

(Possibly Introduction to ODE.)


Final Exam: Monday May 7, 2007 1:00 PM
