PHYSICS 419 Syllabus (Spring 2008)

Instroctor: Dr. Darn Zimmerman

Office: 106 Science Building

Office Hours: MWEF, 11 — 11:50 am or by appomniment
Phone: 245-5746

Email: dtz] [@psu edu

Meeting Time / Place: MWF, 10:00 - 10:30 am / 103 Science
Textbook: Claszical Dymamics of Particles and Systems by 5. Thornton & J. Manon (3th Ed )

Course Description: Thiz 1z the advanced undergraduate course in theoretical mechamez. We wall review Newtonian
mechanics and then mtroduce Caleulus of Vanations leadmg to Lagrangian and Hamiltoman techmiques. Applications
will mclude: vibrational, rotational, orbital, and projectile motion, and collizions.

Grade Weighting: Homework (45%) + Midterm (23%) + Fmal (30%3)
Letter Grades: A (94-100), A- (20-24), B+ (37-90), B (83-37), B- (20-33), C+ (73-30), C(70-75), D (60-70), F (=60)
Homework: Homework will be assigned and graded.

Exams: Exam problems will be zimilar to the homework problems. Each exam will probably conzist of 4 to 6 problems.
The Final Exam wall be cumulative.

Academic Integrity: Cases of academic dishonesty (cheatmg, plagiansm, fraud, etc.) wall be dealt with harshly.
Conszequences for such behavior may inclnde receiving a failing grade on the exam or mn the course and in more serions
cases, permanent expulsion from the University. For the details, see The Studernt Guide to Univ ersity Policies and Rules.

Class Cancellation: In the event that snow or other mclement weather forces a delay or a closing of the campus, class
may be cancelled. If thiz happens yvou may call my voicemall mumber above and [ will mform you as to whether or not
class 1z indeed cancelled.

Comments: Often, an upper divizion course in phyzics 13 focused heavily on the mathematics. While the use of
mathematics 13 quite necessary in the dizscussion of the concepts and problems, much attention will be pand to
understanding the concepts, making connections with applications, and in a word, not losing sight of the physics.

My miszion 15 to facilitate your learning and provide yvou with the tools to complete the work. Iwall try to provide you
with an underlying motivation for the topics we are studymg that will make the course more interesting and enjovable
for you I make noyself available for belp so yvou should not hesitate to come to my office when you are strugghing
(come by even if youTe not strugghng!). You should feel free to approach me with questions and problems - no matter
how "stupid” or "simple” vou think thev might zeem.



Physics 419 Spring 2008 Class Schedule {Subject to change. )

| Week Date | Day Chapter: topics / [HW]
Janwary
] 14 M | Ch. 2:Introduction, Newton's Laws, Retarding forces / [4, 5, 11, 13, 23, 27,32, 34, 37, 39, 52, 34]
16 W | Conservation of linear and angular momenturn
15 F Conser-ation of energv, potental fimchions
21 M | D¥ Mwitin Luther King, Jr. Day, no classes
2 23 W | Ch. 9.11: Eocket motion, applications / [34, 60, 63]
23 F
28 A | Ch.3: 1d oscillator, 2-d osallator /[2. 4,6, 7, 12, 18, 28, 34, 35 43]
3 30 W | Damped cscillator, drmren oscillator
February
1 F | Applications. Founer sanes
4 M | Ch.5: Gravitahon /[2, 7, 13, 13, 16, 17, 18]
2 6 W | Tadal forces
g F
11 A | Ch. 6: Caleulus of vanations, Euler's equation [2, 4, 6, 10]
3 13 W
15 F
18 A | Ch. 7: Hamulton's Principle, Lagrange's Equations / [3, 7,9, 10, 11, 12, 13, 135, 20, 2224, 34, 40]
& 20 W | Generalized coordmates
22 F | Method of undetermimed mulhpliers
23 M | Eqmvalence of Lagranse & MNewton
7 7 W | Conservation theorems
29 F Hamulton's Equations
March
3 S|
. 5 W
7 F | Midterm Exam
10 M | Spring Break
o 12 W | Spring Break
14 F | Spring Break
7 & | Ch. 8: Eeduced mass, conservation theorems / [4. 8 - 10, 14, 18, 24 25 27 30, 37 40 41 -43_47]
10 19 W | Eguations of motion, examples
21 F
24 M | Orbts, effective potential
11 26 W | Eepler's Problem
28 F | Orbital Dhmanucs
31 M | Ch.9: Center of masz= /[2, 9, 12, 20, 23, 24, 30, 40, 42_43_ 46, 50]
/ momenhnrm
4 F | Anzular momentum
P A | Enersy
13 9 W | Elastic collisions
11 F | Inelashiec collsions / Lats Drop Deadline
14 S|
14 16 W | Beview, applhcations
18 F | Ch. 10: Eotating coordmate systems / [6,9, 11, 12, 17 18, 21]
21 M | Motion relative to the earth
13 23 W | Appheations
23 F
28 M | Appheations of Lagranzian Dhmarmmes
16 30 W | Appheations of Lagranzian Dhmarmcs
May
2 F | Review for Final
3 it
17 7 W | Fmal Exam (8:00 — 9:30am) / 103 SCIENCE
9 F




