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Text:  Thornton & Marion: Classical Dynamics of Particles and Systems  (5th edn.)

THE COURSE

PHYS 313 Classical Mechanics is the study of the non-relativistic motions of material bodies. It is the earliest branch of physics to be developed into an exact science, dating back to the laws of levers and of fluids in equilibrium, which were known by Greek scientists in the 3rd century B.C.  Most current applications in classical mechanics, with the exception of the equations of Lagrange and of Hamilton discussed in Chaps. 6 & 7,  employ Newton’s laws of motion.  

COURSE OBJECTIVES

The main objectives are (1) to become proficient in using sophisticated mathematical procedures to describe physical phenomena and (2) to treat in detail certain specific problems such as the harmonic oscillator and the motion of a particle under a central force.  To achieve these goals, class format will be only part lecture, and mainly problem-solving. 

CLASS ATTENDANCE POLICY

Class attendance is strongly advised for all students.  It is the responsibility of all students to obtain any missed lecture notes and to be informed of any announcements made in class.

TEXT READING ASSIGNMENTS

The chapters in the textbook corresponding to the lecture material are listed in the Course Schedule included with this syllabus.  The student is responsible for having read the material assigned prior to each week’s set of lectures.   

HOMEWORK PROBLEMS

Homework problem assignments are intended to acquaint the student with the types of calculations which theoretical physicists make. The student is expected to make a sincere attempt to do the assigned problems and submit them to the instructor by the due date.  Solutions will be made available (either discussed or posted) after the problems have been submitted. Students are encouraged to use supplementary books and other resources as aids in completing assignments.  Students may work together on homework problems, but such collaboration must be clearly attributed.  

EXAMS

Three take-home exams will be scheduled. Two exams will be given during the semester and the third during the official final exam week.  Each exam will cover all material which has been covered and/or assigned up to the date of the exam.  The third and “final” exam will therefore have the same weight as the two midterm exams.  




Exam #1

Chaps.  1, 2, 3
Oct 15




Exam #2

Chaps.  5, 8, 9
Nov 19




Exam #3

Chaps.  6, 7, 10
Dec 17 

POLICY FOR MISSED EXAMS

Make up for any missed exam will be permitted only under the most extenuating of circumstances. 

FINAL GRADE

The final course grade will be calculated according to the following percentages: homework problems 25%, two midterm exams 25% each, and final exam 25%.  

ACADEMIC HONESTY

Students are expected to be honest and forthright.  All submitted work which has been obtained from outside sources must be attributed;  otherwise, the work will be assumed to be solely that of the student.  The Science Division strictly enforces the University's policy on cheating and other forms of academic fraud.  Violators will be punished to the full extent of the rules of Widener University, as prescribed in the Student Handbook.  

MODIFICATION PROCEDURE

The instructor reserves the right to make changes as necessary in the content or scheduling of this course

Such modifications will be announced in class or posted upon the classroom door.

COURSE SCHEDULE FOR PHYS 313

Fall 2004
	Week 
	Dates MWF
	Chap 
	Sect / Selected Topics 

	# 1
	Sep *6, *8,

                 10
	***

1
	*************  No Class Yet  *************      

Introduction & Preliminaries;  Vectors                                                                Sect. 1.1-1.3  Scalars; Coordinate Transformations

	# 2
	Sep 13, 

15, 17
	1

2
	Sect. 1.14-1.17 Angular Velocity;  Gradient Operator; Vector Integration   

Newtonian Mechanics – Single Particle                                                         Sect. 2.1-2.4  Newton’s Laws; Frames of Reference; Eqn of Motion (begin)

	# 3
	Sep 20, 22, 24
	2
	Sect. 2.4-2.7  Eqn of Motion (cont); Conservation Theorems;  Energy

	# 4
	Sep 27, 29,Oct 1
	3
	Oscillations                                                                                                       Sect. 3.1-3.5  Simple Harmonic Oscillator;  Phase Diagrams; Damped Oscillations

	# 5
	Oct 4, 6, 8
	3
	Sect. 3.6-3.8  Sinusoidal Driving Forces;  Superposition: Fourier Series

	# 6
	Oct 11, 13, 15
	5
	Gravitation                                                                                                          Sect. 5.1-5.5  Gravity Potential; Lines Force & Equipotential Surfaces;  Tides

*EXAM #1  Chaps. 1, 2, 3  (handed out on Friday)

	# 7
	Oct 18, 20, 

                *22
	8

***
	Central Force Motion                                                                                                  Sect. 8.1-8.5  Conservation Theorems;  Eqns of Motion; Orbits

*************** Fall Break begins ************

	# 8
	Oct *25, 

27, 29  
	8
	**************** Fall Break ends *************
Sect. 8.6-8.8  Centrifugal Energy; Effective Potential; Planetary Motion of Kepler

	# 9
	Nov 1, 3, 5
	9
	Dynamics of a System of Particles                                                                                Sect. 9.1-9.4  Center of Mass; Linear & Angular Momentum; 

	# 10
	Nov 8, 10, 12
	9
	Sect. 9.5-9.8  Energy; Elastic & Inelastic Collisions

	# 11
	Nov 15, 17, 19
	9
	Sect. 9.9-9.11  Scattering Cross Section; Rutherford Scattering

*EXAM #2  Chaps. 5, 8, 9  (handed out on Friday)

	# 12
	Nov 22, 24, 

                *26
	10
	Motion in a Non-Inertial Reference Frame                                                                 Sect. 10.1-10.4  Rotating Coordinate Systems; Centrifugal and Coriolis Forces
************** Thanksgiving Break ***********

	# 13
	Nov 29,Dec 1, 3
	6
	Some Methods in the Calculus of Variations                                                         Sect. 6.1-6-7  Euler’s Equation; the ( Notation

	# 14
	Dec 6, 8, 10
	7
	Hamilton’s Principle – Lagrangian and Hamiltonian Dynamics                         Sect. 7.1-7.5 Hamilton’s Principle; Lagrange’s Eqns

	# 15
	Dec 13, 15, 17
	7
	Sect. 7.6-7.11  Kinetic Energy; Hamiltonian Dynamics

	# 16
	Dec 20, 22, 24
	Finals 
	*EXAM #3  Chaps. 6, 7, 10  (handed out on previous Friday)

	
	
	
	


* Class does not meet

HOMEWORK PROBLEM ASSIGNMENTS FOR PHYS 313  

 (from Thornton & Merion text)
FALL 2004 
	Chapter 
	Problems
	Due Date (usually Fri)

	1
	1.1:   1, 9, 10, 37, 40, 41
	Sep. 17  F

	
	
	

	2
	2.1:  7, 9, 10, 17, 22, 23, 24, 30, 32, 33
	Sep. 24  F

	
	2.2:  34, 37, 38, 39, 43, 47, 49, 53, 54
	Oct. 19  F

	
	
	

	3
	3.1:  1, 2, 3, (6), 10, 12, 19, (24)
	Oct. 08  F 

	
	3.2:  29, 32, 38, 41, (45)
	Oct. 15  F 

	
	
	

	5
	5.1:  2, 4, 5, 10, 15, 16, (20)
	Oct. 20  W*

	
	
	

	8
	8.1:  3, 4, 10, (12), (13), 16, 22, 25, 28
	Oct. 29  F

	
	8.2:  31, 36, 41, 44, 47
	Nov. 05  F

	
	
	

	9
	9.1:  3, 6, 18
	Nov. 12  F

	
	9.2:  23, 25, 28, 34, 35, 41, 42
	Nov. 19  F

	
	9.3:  49, 53, 56, 63
	Nov. 24  W*

	
	
	

	10
	10.1:  4, 7, 19
	Dec. 03  F

	
	
	

	6
	6.1:  7, 10, 14
	Dec. 10  F

	
	
	

	7
	7.1:  3, 6, 13, 16  
	Dec. 17  F

	
	7.2:  23, 32
	Dec. 20  M*

	
	
	


*Note: 
All problems are due on Fridays except where otherwise indicated *.
