COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT

EDUCATION LEVEL | Undergraduate

COURSE CODE | 1229 | SEMESTER | 2

COURSE TITLE | PHYSICS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééei, Epyaotnpiakég AOKROoeISK.ATT. Av ol SIOQKTIKES ATTOVELIOVTQI EVIQia yia TO
ogUvoAo Tou pabnuarog avaypayretigeBoouadiaicgwpes d1daoKaAiagkaiToauvoAo
TwV OIOAKTIKWYV [Iovadwv / ECTS

Lecture and Problems 3 4

[MpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTIOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE:| Compulsory Course / Core

[evikoU YmmoaBpou, Eidikou YroBabpou, EidikétnTag
PREREQUISITE KNOWLEDGE: [REQUIRED KNOWLEDGE BACKGROUND]: Knowledge of

analysis, linear algebra, Newtonian mechanics,

electromagnetism

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | Reading Course
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1617

2.  LEARNING OBJECTIVES

Learning Objectives

lNeprypapovrail Ta pabnoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmirédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupPBouAcureite o lMNMapdptnua A
o [lepiypagpn Tou Emmédou rwv Mabnoiakwv ArroreAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikou Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMNMpoaoviwy Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrTikdg OOnyog ouyypapns Mabnoiakwv AmoteAeoudrwy

Knowledge:

The course is the student's first contact with the concepts of oscillations, normal modes of
coupled oscillators, wave equation 1-, 2-, and 3-dimensions & related effects, such as
dispersion, reflection, transmission, interference effects, diffraction and any derivative
phenomenon associated with waves. It also introduces wave mechanics as a student's first
contact with quantum mechanics




Skills:
Upon successful completion of the course, the student will be able to:

¢ Understands the sources of wave phenomena

e Understand the concepts derived from the wave equation and be able to formulate
problems containing coupled oscillations with the help of mathematical tools such as
mathematical analysis, Fourier analysis, etc.

¢ Explain the difference between phase velocity and group velocity.

e Calculate wave speed in solid bodies as well as in gaseous systems.

e Generalize wave phenomena to material particles and be able to realize that quantum
mechanics is simply an extension of classical wave theory.

o Derives the wave equation in electromagnetism using Maxwell's equations

e Understand the phenomena of diffraction and diffraction and be able to explain them with
the help of the wave nature of Electromagnetism.

General abilities

AauBavovraguirown TiS YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTIOEI O TITUXI0UXOG (OTTWS QUTEG avaypA@ovTal GTO
lMapaptnua AirAwparog kai maparieviar akoAoUbwg) o€ Toia / ToIeg ammo auTEG ATTOOKOTTE To uaénua;.

Avalnmon, avéAuon kai ouvBeon Oegdopévwy  Kai 2x€01a0UOS Kal OlaxeEipion Epywv

TANPOYOPIWY, LE TN XPAON Kal Twv amapaitnTwy SeBaoudég arn 61apopeTIKOTNTA Kal GTNV TTOAUTTOAITIOUIKOTNTA 2 €RA0UOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraaTaaoeic Anyn EmideIén KoIvwVIKAG, ETTAYYEALQTIKACKAINBIKAC UTTEUOUVATNTAS Kal
amopacewyv euaiobnaiag og 6éuara euAou

Autdvoun epyacia Ouadikn A0Knon KPITIKAS KAl QUTOKPITIKAG

epyaoia lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia e 61e6vég epiBaAiov
Epyaacia g€ diemoTnuoviko mepiBdAiov
lNapdywyn VEwV EPEUVNTIKWYV I0EWV

General abilities:
By successfully attending the course, the student will be able for:
Autonomous work (secondarily, Teamwork, through the assignment of group tasks)
Selection of appropriate physical parameters / variables that define a physical / scientific /
technological problem
Formulation of physical/scientific/technological problem in mathematical language
Selection of the most computationally economical and most reliable way of solving
Combining knowledge and skills: (a) for the analysis of a complex problem, or (b) for the
selection of appropriate means, methods, approaches, in order to synthesize data for the
design of a simple arrangement of a mechanical phenomenon containing a wave nature.

3. COURSE DESCRIPTION

1. Introduction to Simple-, Damped- and Forced Harmonic Oscillator: Damping. Forced
oscillations. Complex mechanical resistance — Resonance.

2. Coupled oscillators: Normal modes of oscillation. Systems with multiple degrees of
freedom.

3. Waves in continuous media, in 1-dimension: Wave equation in 1-D. Traveling waves.
Stationary waves. Reflection, propagation in discontinuity. Dispersion: Wave packets.
Phase and group velocity. Surface waves in liquids. Fourier methods, bandwidth
theorems: Finite elastic medium — Fourier series. Infinite elastic medium — Fourier integral.
Bandwidth theorems (Uncertainty relations).

4. Waves in Two Dimensions: Wave Differential Equation in 2-Dimensions. Standing waves
in 2-D, Degeneracy, Traveling waves in 2-D, Reflection-propagation laws, Wave
guidance.

5. Wauves in three dimensions (acoustic, electromagnetic), Polarization, Fresnel coefficients,
(simple reference): Acoustics. Electromagnetically. Contribution, Diffraction (general
principles): Interference by front division and by amplitude division. Fraunhofer diffraction.

6. Introduction to Quantum Mechanics. Operating principles and properties of Lasers




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrroue mpéowrro, E§amoardosws
EKTTAIOEUON K.ATT.

Classroom lectures (PowerPoint Slides and Videos).

TEACHING MEDIA:
XprionT.I1.E.otnAidaokaAia, atnv
Epyaotnpiaki Ekmaideuon, atnv Emikoivwvia

Notes, Homework (teacher assignments and
answer-submissions by students through internet)

E TOUS POITNTES
Course support and communication with students
via the online platform https://helios.ntua.gr/
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdagpovral avaAuTikéa o TpoTToS Kai uéBodol
di1daokaliag.
AiaAégers, 2epivapia, Epyaotnpiakn Aoknon, Acknon | Lectures 3x13=39
lediou, MeAétn & avdiuon  BiBAioypagiag, —
®povrioripio, [paktiky (TomoBémnaon), KAvikn Homework 3x7=21
Acgknon, KaMitexviké Epyaortipio, AiadpacTikn
O10aoKkalia, EKTaIOUTIKEG ETIOKEWEIS, EKmévnon
ueAETNG (project), Zuyypagn epyacias / pyaaciwy,
KaAAirexvikn énuioupyia, K.ATT.
Avaypdgovral ol WPES UEAETNS TOU QOITNTA YId KABE
pabnoiakn opactnpidTnTa Kabws Kai O WPES [N
KaBodnyoupevng UEAETNS WOTE O GUVOAIKOS POPTOS
epyaaiag o€ emMimedo €€aunvou va avrioToIXEl oTa In ndent st 4
standards rou ECTS dependent study 0
100
OVERALL:

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwriky 1 Zuumepacuarikn,  Aokipacia
MoAAamAng  EmAoyng, Epwrioeig  2uvroung
Amdvinong, Epwrioeic  Avamruéng  Aokiuiwy,
EmiAuon lMpoBAnudrwy, parrri Epyacia, ExkBeon /
Avagopd, TMpogopikn E&éraon, Anuooia
lMapouaiaon,  Epyaortnpiaki  Epyacia,  KAvikn
Eééraon AoBevous, KalAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAdynong kai eav kai ou givar mpooBaaiua arrod
TOUS QOITNTEG.

Evaluation Language: Greek
(For Erasmus students: English)

Homework (Hw): 30%
Written Exam (We): 70%

Final Grade = max |

There is an explicit mention of the above criteria in Helios

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :
-Juvaen emoTNOVIKA TEPIOIKA:

» Teacher's Notes (uploaded in helios)

» Pain, "Physics of Oscillations and Waves", GUTENBERG Publications, 2020
» Ingard, "Waves and Oscillations, (Principles and Applications)", NTUA Ppublications,




