PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM MWF Olin 103

Plan for Lecture 1:
1. Welcome & overview
2. Class structure & announcements

3. Introduction to algebraic
manipulation software — Maple and
Mathematica

» Start reading Chap. 1 for next time
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Comment about Physics Colloquia

http://www.physics.wfu.edu

W\\-‘FU Physics

Ccocumm “tovsccors 1o T WPU
Phoytica Dupartment * Asgast 79, 2018
e

Colloquium: *Welcome to the WFU Physics
Department.” August 29, 2018 3:30 PM

Posted on August 23, 2018
George P. Williams, Jr. Lecture Hall, (Olin 101)
Wednesday, August 29, 2018, at 3:30 PM

Refreshments will be served at 3:00 PM in the lounge. All interested persons
are cordially invited to attend

PROGRAM

The purpose of this first seminar is to help new, returning, and prospective
students (including both undergraduate and graduate students), faculty, and
staff to become acquainted with each other and with the Physics Department.
After refreshments in the lounge in the lobby of Olin Physical Laboratory
(starting at 3:00), we will meet in the George P. Williams, Jr. Lecture Hall (Olin
101) at 3:30 PM for presentations by some undergraduate students highlighting
their summer research experiences, followed by general welcoming
statements and departmental announcements.
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Note:

PHY 711 will not meet on
Wed. 8/29/2018

PHY 711 will meet on

8/27/2018

Fri. 8/31/201

8

Mon. 9/3/2018
Wed. 9/5/2018
Fri. 9/7/2018

Textbook:

Theoretical
Mechanics
of
Particles
and
Continua

Alexander L. Fetter
John Dirk Walecka
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SIGNIFICANT NAMES IN MECHANICS
AND MATHEMATICAL PHYSICS'

Isaac Newton (1642-1727)

Daniel Bernouli (1700-1782)

Leonhard Euler (1707-1783)

Jean Le Rond d’Alembert (1717-1783)

Joseph Louis Lagrange (1736-1813)

Pierre Simon de Laplace (1749-1827)

Adrien Maric Legendre (1752-1833)

Jean Baptiste Joseph Fourier (1768-1830)

Karl Friedrich Gauss (1777-1855)
Siméon-Denis Poisson (1781-1840)

Friedrich Wilhelm Bessel (1784-1846)
Augustin-Louis Cauchy (1789-1857)

George Green (1793-1841)

Carl Gustav Jacob Jacobi (1804-1851)

William Rowan Hamilton (1805-1865)

Joseph Liouville (1809-1882)

George Gabriel Stokes (1819-1903)

Hermann Ludwig Ferdinand Helmholiz (1821-1894)
Gustav Robert Kirchhoff (1824-1887)

William Thomson (Lord Kelvin) (1824-1907)
Georg Friedrich Bernhard Riemann (1826-1866)
John William Strutt (Lord Rayleigh) (1842-1919)

1 Fall 2018 - Lecture

Classical Mechanics
Scattering theory

Topics
Math Methods
» Use of Maple and/or

Accelerated reference frames Mathematica

Calculus of variation
Lagrangian formalism
Hamiltonian formalism

» Solutions methods for
differential equations
» Green’s function methods

Oscillations about equilibrium » Special functions

Wave equations
Rigid rotation; moments of
Physics of fluids

* Matrix properties;
inertia eigenvalues and
eigenvectors

Sound waves in fluids and solids * Fourier transforms

Surface waves
Heat conduction
Viscous fluids
Elastic continua
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» Laplace transforms
» Contour integration
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Fall 2018 Schedule
for N, A W Holzwarth

10:00-11:00

email: natalie@wfu.edu office: Olin 300
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Course webpage: http://www.wfu.edu/~natalie/f18phy711

PHY 711 Classical Mechanics and Mathematical Methods

MWF 10 AM-10:50 AM OPL 103 http-liwww.wiu.edu/~natalie/f18phy 711/
Instructor: Natalle Holzwarth Phone:758-5510 Office:300 OPL e-mail:natalie@wtu edu

« General information
+ Syllabus and homework assignments

» Lechure Noles

Last modfied: Sunday, 26-Aug-2018 21:08:10 EDT
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Course webpage:
http://www.wfu.edu/~natalie/f18phy711
PHY 711 C M and M
MWF 10 AM-10:50 AM OPL 103 hitp:wiww. wiu, edu/~natalie/ 1Bphy 711/

Natabe Holrwarth 5510

General Information

survey of Cla | Mach; Mathoas at the graduate

Thés course is 8
leved, using the textbook: of Ps Alexander L. Fefler ant
Join Dk {MoGraw-Hil, {nerw publtshad by Daver ) — FAW.

1 i3 bkety DAt your grade for the course wil depend upon Me followsrs] factors.

Problam sets’ 40%

Compuatons! 2%
project

Exams 0%

“In ol ach lectarm 3
e e ding wytem, sl work sabitied fof grading purposes
Whouid reprosent T shionts own best afiors
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Course webpage: http://www.wfu.edu/~natalie/f18phy711

Computational Project

The purpase of this assignment is to provide an opporuniy for you 1o study a topic of your choice
in greater depth. The general guideline for your choice of project is that it should have something
to do with classical mechanics, and there should be some degree of computation associated with
the project. The completed project will include a short write-up and a ~20min presentation o the
class. You may design your own project or use one of the following list (which will be updated
throughout the term)

= Consider a scattering experiment in which you specify the spherically symedric interaction
potential V(r). Write a computer program {using your favorite language) to evaluate the scattering
cross section for your system. (Depending on your choice, you may wish lo present your resulls
either in the the center-of-mass of lab frames of reference. )

= Consider the Foucoult Pendulum. Analyze the equations of motion including both the horizontal
and vertical motions. You can either solve the equations exactly or use perturbation theory.
Compare the effects of the vertical motion to the effects of air friction.

=« Consider a model system of 3 or more particles with initeal

using numerical methods 1o find out how the sysiem evoives in time and space.

= Examine the normal modes of vibration for a model system with 3 or more masses in 2 or 3
dimensions.

« Analyze the solifon equations beyond what was covered in class

PHY 711 Fall 2018
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Course webpage:
http://www.wfu.edu/~natalie/f18phy711/homework

PHY 711 Classical and

MWT 10 AM-10:50 AM OPL 103 hitp Limwew wihy ac

SaaitiBphyT11)

Instruetor '

2 Hoizwar) Pheone:T585510 Off

-mall:gabe ity iy

Course schedule

(Pratsmary shoduie — bt s Beguan! sdpatnen |

Date FaW Reading Topic Asaignmant Dus
1 Men, BFT2018 Chag 1 Introducton  #1 7018
2 \ied, BZB018 No class
3Fn 8312018 Chag 1 Scatierng Pory
4 Mon, DOX2018 Chap 1 Scatierng Fwory

PHY 711 - Assignment #1

g 27,2018

st Chagint 1 in Fetter & Walecks
P
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Comment on software useful for this course

https://software.wfu.edu/

TGS - S

= aR =48 = a@

Installation straightforward; takes a while ..
Please contact me or yipcw@wfu.edu if you have trouble.

8/27/2018 PHY 711 Fall 2018 - Lecture 1 12




Other possibilities —
http://www.wolframalpha.com/

% WolframAlpha

8/27/2018

=)
Al & ¢
2 - =
PHY 711 re 1 13
PHY 711 - Assignment #1
08/27/2018
1. Use maple or mathematica to plot the functions
flr)=e" and  hix) ."-I-"-'i""-
to numerically evaluate f(5) and A(5)
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Example Maple file: mapleexample.mw
(R oe B = T
| T t Fonve Tocks Wik 1
T = om o LY
u2 BIIU E== L4t i
< Define function V (r)
FLir), Fir) + 11 amt = | "Tieses”, “bod
abe riclines = frure
umel b = 0);
L= ). < Solving algebraic equation for u
1 1 & (rx 7. 1)
= inr ot =0 | =55 +sant| [ = 1
| sqnlt = 5"’ = kow) TR Ty |
L Integration of function
-
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Maple exercise — continued:

2 plot( {V(r), VL{r), V(r) + VL(r), 2}, r= 1.5, avesfont = | "Times", "bold", 20], labels
[, =], labelfont = [ *Times", "bolditalic”, 20], gridlines = true, color = [ red, biue,

purple, green|, thickness =3 )]
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Maple exercise — continued:
Solving an algebraic equation and evaluating an integral:
|_> assume(k = 0): assume(b = 0);
> solvell — bt —ku=0, ri).
1 k-t 4k 1 k+Jab2+k2
2 b2 Tz 52
f f 2 3
>J:HL - ,3--‘ -.n-‘ﬂ..i-{ _‘A-‘sanj ) |ﬂ]
sqrtll — b"-u” — k) ’ 2b \2b /
wisase k
= arcsin - - ™R
x LS4 +42 )
2 b
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Brief assessment exercise.
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