PHYS - 1500 PHYSICAL MODELING                            FALL 2006
Instructor:
Philip A. Casabella



Office:

SC 1C24 




Telephone:
6455





e-mail

casabp@rpi.edu



Office Hours: Monday and Thursday, 10:00 AM – 11:00 AM, or by appointment.
Textbook: Dynamic Models in Physics, Volume I, Mechanics by Potter, Peck and Barkley. (N. Simonson & Company, 1989)

Information: Course information, including this document, can be found at the course web site. You can get there from the Physics Department homepage at http://www.rpi.edu/dept/phys/. Select “Undergraduate”, then “Course Web Sites” and “Physical Modeling (PHYS-1500”.
Course format: The course will consist of a series of projects, each of which will focus on some physical process. In each case, the objective will be to construct a computer model that simulates the physical system, and then to examine the behavior of the model. Whenever possible, the behavior of the model will be compared to the behavior of a real system. Spreadsheets will be the main tools used to construct the models, and no prior programming experience is required. 

Grading: Students will be expected to work in teams, and 100% of the students’ grades will be based on the models constructed and the results obtained from the models. In each class, one or more activities will be assigned. Generally those activities are expected to be completed and turned in by the end of the class. If there is not enough time to complete the work during the class, it must be completed as homework, and turned in at the next class. No credit will be awarded for work that is turned in late without a valid excuse. 

Academic integrity: Students are encouraged to interact and share ideas. However, this should not progress to the point where one student is simply copying the work of another. If that should happen, the grades of the offending students will be lowered. In general, the rules on academic integrity found in the Student Handbook will be followed. 

Topics covered.
I.
Computational Methods.

A. Simpsons’s rule

B. Euler’s method

C. Runge-Kutta method

D. Modified Euler method

II.  Motion in one dimension.

A. Constant acceleration

B. Variable acceleration

C. Drag forces

III.
Motion in two dimensions

A. Trajectories in a constant gravitational field: no air resistance

B. Trajectories in a constant gravitational field: with air resistance

IV.
Conservation Laws.

A. Conservation of energy

B. Conservation of momentum

C. Conservation of angular momentum

V.
Orbital motion

A. Orbits of planets and satellites

B. Changing orbits of satellites

C. Putting satellites into orbits

VI.
Oscillating systems and Resonance.

A. Mechanical oscillators

B. Electrical oscillators

C. Relationship between damping and resonance

D. Relationship between bandwidth and response time

First Homework Assignments
F Sep 1:       
Read all of chapter 1, and sections 2.1 and 2.2 of chapter 2 before the next class. Be ready to use what you have read when you arrive on Friday. 

T Sep 5:      
Read sections 2.4 and 2.5 of chapter 2 before the next class. Be ready to use what you have read when you arrive on Tuesday. 

F Sep 8:    
Read section 3.1 of chapter 3, and the sections of chapter 3 that describe forces. Be ready to use what you have read when you arrive on Friday. 

T Sep 12:    
Read section 3.2 chapter 3 before the next class. The activity on Tuesday will be based on that section.

