Physics 220, Mechanics I

Fall 2011
	Instructor:
	Daniel Holland

Moulton 313C; 438-3243

Or

Hovey 408 (Senate Office) 438-8736

holland@phy.ilstu.edu

	Course Time/Location
	MWF 9-9:50  and  W 4-5:50 (lab)  Moulton 309

	Office Hours
	M,F 10-11; W 3-4; by appointment or try your luck



	Text
	Fowles and Cassiday, Analytical Mechanics 7th edition. (If you have an earlier edition (5th or 6th), that will also work)



	Other useful texts:


	Marion and Thorton: Classical Dynamics of Particles and Systems (an excellent text at a higher level than Fowles and Cassiday, Used in Phy 320. )
Symon, Mechanics (somewhat wordy)


	More advanced texts:


	Goldstein, Classical Mechanics (Most beautiful mechanics book ever written, but problems are very difficult)

Landau and Lifshitz, Mechanics (Covers everything in Goldstein in one third of the space, very 

dense.)


Copies of these books may be found in the physics conference room or the library.  There are many other books on mechanics that you might like better.

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) 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, including numerical solutions to problems.  For instance, in classical mechanics we already know all of the physics that there is: F=ma, and that’s about it!  This does not mean that this is the easiest way to solve the problem at hand, but theoretically if we know the forces on an object we can solve for the motion.  In this class we will spend the bulk of our time dealing with F=ma but will also examine some more advanced problem solving techniques if time allows.  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%

	Computer Assignments 
 
	10%

	Exams (2@20% each) 

	40%

	Final (comprehensive) 

	25%


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.

Computer assignments should be treated like numerical laboratory reports.  DO NOT just staple a bunch of print outs together and turn them in as this will not yield much credit. (Imagine the score you would get on a lab if you only turned in the data sheet.)  Data without interpretation is not worth much.  Point out the important aspects of your results and relate them to the physics of the problem. 

For exams you may have one sheet of paper with anything that you want on it plus the use of your mathematical handbook/calculator.  Copies of old exams are posted on the web.  A typical exam will consist of three problems, each with multiple parts.  Usually if you work the parts in order it will guide you through the solution.
I highly encourage you as a student to work with other people on both the homework and the computer assignments.  You will learn as much or more from working through problems with your peers as you will from me (probably more).  This is basically peer instruction at the upper division level.  This sentiment does not carry over to exams.  Cheating on exams will be dealt with according to university policies.  In other words…DON’T DO IT!
PHYSICS 220, FALL 2011
VERY TENTATIVE SYLLABUS

	        Dates
	     Chapter(s)
	                                      Topics

	Aug 22– Aug 26
	Chapter 1
	Introduction to Runge Kutta and FORTRAN

Coordinate systems, vectors and kinematics

	Aug 29 – Sep 02
	Chapters 1 & 2
	Newtonian Mechanics of single particles, 1-D motion



	Sep 05  – Sep 09
(9/5 Labor Day)
	Chapters 2 & 3
	Velocity dependent forces, drag

Begin Oscillations, 2ND Order ODE with constant coefficients

	Sep 12 – Sep 16

	Chapter  3
	2nd order ODE continued, Oscillations, Damped oscillators, 



	Sep 19 – Sep 23

	Chapter 3 
	Driven-damped oscillations, Resonance,

	Sep 26 – Sep 30
	Chapter 4
	General motion of a particle in 3-D 

EXAM #1 (Chapters 1-3)

	Oct 03 – Oct 07
	Chapter 4 & 5 
	3-D Motion Continued

Non-inertial reference frames, Centrifugal and Coriolis force

	Oct 10 – Oct 14

	Chapter 5 
	Motion Relative to the earth



	Oct 17 – Oct 21
	Chapters 5 & 6 
	Foucalt pendulum 

Gravition and central forces

	Oct 24 – Oct 28
	Chapter 6
	Kepler’s laws, Potential energy, orbital dynamics



	Oct 31 – Nov 04
	Chapter 6
	Stability of circular orbits
EXAM #2 (Chapters 4-6)

	Nov 07 – Nov 11
	Chapters 7 
	Dynamics of systems of particles/Collisions

Center of mass, linear and angular momentum of system, Rockets

	Nov 14 – Nov 18
	Chapter 7
	Introduction to rotational motion. 

Mechanics of Rigid Bodies

	Nov 21 – Nov 25
Thanksgiving
	Chapter 8
	Ion propulsion turkeys

	Nov 28 – Dec 02

	Chapter 8
	Moment of Inertia 

	Dec 05 – Dec 09
	Chapter 8
	Physical Pendulum, Parallel Axis Theorem, Perpendicular Axis Theorem


