COURSE OUTLINE

1. GENERAL
SCHOOL | NATURAL SCIENCES
DEPARTMENT | MATHEMATICS
LEVEL OF COURSE | UNDERGRADUATE
COURSE CODE | MAT_AM303 SEMESTER OF STUDIES | 5™
COURSE TITLE | CLASSICAL MECHANICS
INDEPENDENT TEACHING ACTIVITIES
o€ TIEPIMTWON TOU OL TILOTWTLKEG MOVASEG QITOVEOVTOL OE SLOKPLTA UEPN TEACHING
Tou padriuarog .. AlaAéEeLg, Epyaotnplakég AoKroeLg K.ATL. Av oL HOURS ECTS CREDITS
TILOTWTLKEG LOVASEC QUMOVEOVTAL EVLALA YL TO CUVOAO TOU HaBruaTOg
avaypate ti¢ eBSopadlaies wpeg SL6AoKAALAG KOL TO GUVOAO TWV PER WEEK
TUOTWTLKWV HLOVASwV
Lectures and Tutorials 5 7
MpooYéate oelpéc av xpetaotel. H opyavwon Stdaokadiag kat ot SISAKTIKEG
uéJobol mou XpnoLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO 4.
COURSE TYPE Background
YrnoBadpou , levikwv MVwoewy,
Emtotnuoviknc Meptoxrg, Avamtuéng
Agélotritwv
PREREQUISITE COURSES: | Recommended prerequisite knowledge: CALCULUS I, 11, 111, INTRODUCTION TO

ORDINARY DIFFERENTIAL EQUATIONS, LINEAR ALGEBRA |

TEACHING AND ASSESSMENT

LANGUAGE: | "¢
THE COURSE IS OFFEREDTO |
ERASMUS STUDENTS

COURSE WEBPAGE (URL)

https://eclass.upatras.gr/courses/MATH1256/

2. LEARNING OUTCOMES

Learning outcomes

Meptypagovral T LodnNoLaKd ATOTEAECUATA TOU AT UATOG OL CUYKEKPIUEVEG YVWOELG, SEELOTNTEG Kat LKAVOTNTEG KataAAAou emtutédou mou Sa
QITOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANpWan Tou LodUaTog.

JuuBouleurteite to lMapaptnua A

o [leptypapr) tou Ennédou twv Madnatakwy ATTOTEAECUATWY pLa KaOE Eva KUKAO amoudwv auupwva ue MAaioto Mpoodviwy tou EupwrnaikoU

Xwpou Avwratng Ekntaibevong

o [leptypapikoi Acikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiou lMNpoadvtwy Awd Biou Madnong

xou Iapaptnuo B

o [lepiAnmtik6g O8nyog ouyypapr¢ Madnaotakwv ArtoteAeoudtwyv

In this course the student acquires the ability to use mathematical techniques for the analysis of physical phenomena of
Classical Mechanics (Newtonian formulation and the Lagrange-Hamilton formalism), including conservation theorems,
oscillations, and central force fields.

Upon successful completion of this course, the student will be able to apply mathematical methods to analyze physical
phenomena related to the dynamics and kinematics of bodies in space, as well the corresponding classical physical
principles that govern them.
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General Abilities

AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTES avaypapovtal ato [Mapaptnua AUTAWUATOS Kot
napatidevrar akoAov9we) o€ mola / MOLEG ATTO AUTEG ATTOOKOTEL TO UATNUa;.

Avainitnon, avaAvon kat govdeon SedSouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TANpoYopLWV, UE TN XPIoN Kot TwY armapaitnTtwy SeBaoudg atn SLapopeTIKOTNTA KAl OTNY TOAUTTOALTLOUIKOTNTA

TEYVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lMpocapuoyn o€ VEEG KATAOTHOELG Enibeién kotvwvikng, emayyeAuatiknc kat nikng umteuBuvotntag kat evatodnaiag oe
Anyn anopacewv Jéuara puAou

Autdévoun epyaoia A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn TG EAeUIEPNGS, SNULOUPYIKNG KOl ETOYWYLKIG OKEYNG

Epyaoia oe 6tedveg meptBaiiov
Epyacia ge Stemiotnuoviko neptBaiiov
TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Search, analyze and synthesize data and information, using the necessary technologies.
e Decision making.

e Working in an interdisciplinary environment.

e Autonomous (independent) work.

e Production of new research ideas.

e Promote free, creative and inductive thinking.

3. COURSE CONTENT

Part One: Newton's three Laws of Motion. Projectile trajectories and other characteristic examples. Force, momentum,
kinetic and dynamic energy, work, torque. Conservation principles of momentum, angular momentum, and total mechanical
energy. / Oscillations: the harmonic oscillator with damping and external driving force. Non-linear oscillations. The simple
pendulum. Phase space. Chaotic dynamics. / Gravity: Newton's universal law of attraction. The gravitational field and
the gravitational potential. Ocean tides.

Part Two: Elements of the Calculus of Variations, Euler's formula, the problem of the brachistochrone and other
representative examples. / Hamilton's Principle, the Lagrangian, generalized co-ordinates, Euler-Lagrange equations,
equivalence with Newton's equation of motion. Conservation theorems revisited. The Hamiltonian, Hamilton's canonical
equations of motion, phase space.

Part Three: Motion in a central force field. The center of mass and the dynamics relative to that. Equivalent one-body
problem, reduced mass. Conservation of angular momentum. / Equations of motion and First Integrals. Centrifugal
energy and the effective potential. Celestial bodies, Kepler's problem and its solution. Planetary orbits and the
associated three laws of Kepler.

In order to highlight the special educational and didactical aspects of the course, special emphasis is given to the
historical evolution and scientific development of the subject, as well as on its applications in technology and other
sciences.
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4. TEACHING AND LEARNING METHODS - ASSESSMENT
TEACHING METHOD

lMpdowrno pe mpoowrno, EE amootacewg
ekmaideuan KA.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGIES
Xprion T.M.E. otn Atbaockadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

Lectures (face to face)

There is an active support environment for the course on the online platform
eclass of the University of Patras.

TEACHING ORGANIZATION Apaotnplotnta ®doprog Epyaciag Eéaunvou
Meptypagovtat avaAutikd o0 TPOMoOG Kot Lectures 40
uédobot Stbaokaliag. -
AwaAégelg, Zeuwvapla, Epyaotnpiakr Acoknon, Tutorials 25
Aoknon [ebiou, MeAétn & avdiuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | Solving suggested exercises 35
(Tomo¥<tnaon), KAwuwkry Acknaon, KaAAteyviko Personal study by the student 72

Epyaotrpto, Aabpaotikn Sibaokalia,
EKMaLSEUTIKEG ETLOKEWELG, EKIOVNOn UEAETNG
(project), Zuyypaer epyacias / epyaciwy, Final Exam 3
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEC UEAETNG TOU @oLTNTh
yior kdi9e padnotakn SpaotnplotnTa Kadwe Kot Total number of hours for the Course
oL WpEG pn KkardodnyoUpevns peAemns wate o | | (25 hours of work-load per ECTS credit)
OUVOAIKOG  opTog epyaciag ot  eminedo
eéaunvou va avtiotolxel ota standards tou
ECTS

175

STUDENT ASSESSEMNT
. . . Assessment Language: Greek
Mepypapn tne Stadikaoiag aétoAdynong .
Assessment Language for Erasmus students: English
Mwooa AéoAoynong, Medobot aéioAdynong,
Awapoppwtiky 1 Suunepaopatik, Aokyiaoia | Assessment methods
MoAAanAri¢  Emtdoyrig, Epwtrioslg Zuvroung
Anavtnong, Epwrtrioeis Avamrtuéng Aokiiwy,
Ermtiduon MpoBAnudatwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anudowa Mapouaiaon, Epyactnpiakn Epyacia, | Minimum passing grade: 5
KAwvikry  E&€taon  Aodevoug,  KaAAwtexvikn
Epunveia, AAAn / AAAe¢

Written final course exam (100%) including exercises and problem solving.

Maximum passing grade: 10

Avapépovtal  pnta mpoobloploUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaaotua
QIO TOUG (POLTNTEG;

5. RECOMMENDED LITERATURE

e Thornton T.S., Marion B.J., em. Kavtr M., Xwpikng 0., KAaowr Mnxaviki Zwpatdiwy kat Zuotnuatwy (Classical
Dynamics of Particles and Systems), . AAPAANOZ - K. AAPAANOZX k ZIA EE, 2020. Kwdikog otov EUS0€o: 94644129.

e Beer F., Johnston R., Cornwell P., Self B., 1. KatoaBouvng (emipélela), Avvapikn. 11n €kdoon/2018, ExS. TZIOAA.
Kwdwog otov EVSo€o: 59386822.

e Kleppner D. and Kolenkow R., Elcaywyr] otn Mnxavikn, 2n Auepikdavikn/2018, EkS. KAelbapBpog, Kwdikog otov
EOS0f0: 77108691.

e Kibble T.W.B. and Berkshire F.H., KAaowr Mnyavikn. 5" ExSoon, Ek8doelg ITE — Mavemotnuiakég Ekdooelg KpAtng,
2015. Kwdékog otov EUSoEo: 22695091.

e Murray R. Spiegel, @swpntikry Mnxavikr}, EZMI EKAOTIKH Etaipeia Meploplopévng EuBOvng, 1985. Kwdikdg otov
Eu6oo: 2586.

o Nveupatikog Im.N., KAaown Mnyavikn. 2" ExSoon, ExS. A.l. Nveupatikol, 2006. Kwdikdg otov ELS0Eo: 6945.
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