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RIB 9 %E/Subject Categories

SERZE /Faculty

/T =&=E : /School of Science and
Technology

S EERBIE/Availability

/& : /Available

5% /Field /9B - MRS 0 /Academic Field of | &£X%/Year /2 %R :/2nd Year
Materials Science

sBf2% /Program /IR RI2 - SBIZHPIRIE : /Specialized | % H/Semester /%5 H8 : /Second term
Subjects for Undergraduate Program of
Applid Chemistry

4348/Category [/ f2 3 #58R/Day & Period | /7 3:/Wed.3

# B1E#/Course Information

B &S 11423301

/Timetable Number

REES 11460010

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL IREh- &) : Oscillation and Wave Motion

/Course Title

BEYHKEL /BER . /FUJIWARA Susumu

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE

BB /Internship &E /IGP

Based Learning

/ICT Usage in Learning

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | IREEKREE WS RRIE, GRPNFE BHERKF. EFHFR LV -TYEZOERENSTL O, TENCASTICH- 2 RHAS

FISRBICHIRT 5. EHhOTEELYBRRKTT, FAHEETIE. TNHERY, RBORREBN, BRI L8y, YR
MEDLDTEDRRAA, BEAAEERL TOWRELVWEEITLET,

Z | Oscillation and wave motion are particularly important physical phenomena which emerge in extensive academic disciplines

oscillations and

wave phenomena.

ranging from the basic fields in physics such as classical physics, electromagnetics and quantum mechanics to the applied
fields of engineering. The object of this lecture is to explain the physical way of understanding and thinking by introducing

SEDFEBIE /Learning Objectives

!

B | &8 - KBRKREERT D,

B ARADOGHERZERT 5,
WOFHEEIFRKEEBRT 5,

Bt

To understand the oscillation and wave phenomena.
To understand the derivation process of the wave equation.

To understand the interference and diffraction phenomena of waves.

B EEDERE OTHMIEEXE / Fulfillment of Course Goals (JABEE BS&@RIE D &)

=
H
E2
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REETEIER /Course Plan

No. 15 B Topics A Content
1 B | {&&ESN(1) HFEMED, KREBBEBOBERMEKR, TR o N/,
% | Oscillatory motion (1) Simple harmonic motion. Complex notation for wave functions. An object attached to
a spring.
2 BH | IREE(2) HAMEHFOILRIILY—, BEHDO EHY OfEDEE, &Y F, ERNEH L ER
FEE) D LR,
% | Oscillatory motion (2) Energy of the simple harmonic oscillator. Rotation of a rigid object about a fixed axis.
The pendulum. Comparing simple harmonic motion with uniform circular motion.
3 B | {RENEHN(3) BEIRED,
= | Oscillatory motion (3) Damped oscillations.
4 B | {kEES(4) SR EIIRED,
& | Oscillatory motion (4) Forced oscillations.
5 H | h¥riEEn1) Fi. BDOZA T, L RITOETE, ROEBEREDLE LTH, LEThDEORS,
ZE | Mechanical wave motion (1) Mechanical wave motion (1)
6 H | h¥miEE2) BORE & FEB, BK, RxmEd 2R/ENMEET 2T RLT—,
& | Mechanical wave motion (2) | Reflection and transmission of waves. Harmonic waves. Energy transfer by harmonic
and conduct of the short test waves on strings.
7 H | h¥miEE3) IR R B 22,
% | Mechanical wave motion (3) The linear wave equation.
8 B | 3K FERORES, ANEK, ANZTHEOIRILY—EBE, REKEFmE, Ny 7 7—5)
R, BB,
% | Sound Waves Speed of sound waves. Harmonic sound waves. Energy and intensity of harmonic
sound waves. The spherical and plane waves. The Doppler effect. Shock waves.
9 B | RoEhebt & EERQ) ARMROERELYE & T, EERK, MiszEE LZKOEER, Hik,
% | Superposition and standing | Superposition and interference of harmonic waves. Standing waves. Standing waves
waves (1) on strings with fixed ends. Resonance.
10 H | KoEhé&ht & EEKQ2) SHEANDEEK, BHELIUROFOEEK, > AY @ EENAETES, FRE,
Z | Superposition and standing | Standing waves in air columns. Standing waves in rods and plates. Beats: interference
waves (2) in time. The group velocity.
11 | B | 7=V x@&nQ) B, 7—Y TR,
% | Fourier analysis (1) Complex waves. Fourier series.
12 | B | 7—V T#&7(2) BHOERM, 7— U TRBoEREETR,
% | Fourier analysis (2) Orthogonality of the function. Complex notation for Fourier series.
13 | B | 7—VUx@&7(3) 7—VIED, 7Y TEH,
% | Fourier analysis (3) Fourier integrals. Fourier transform.
14 | B | 8K YAz LOFER LR HER,
% | Electromagnetic waves Maxwell's equations and the wave equation.
15 B | BEFER RFIC L BDBEOEDOEEL, V> 7 DER, BERTICAVLLNS K,
% | Diffraction phenomena Scattering of electromagnetic waves by particles. Young's experiment. Waves used in
structural analysis.

BIEEH /Prerequisite(s)

H | ARBxZ#HEINZAHIE. EEHF (185]) CERBHIY (1) ORNBRZBBLTHECIENEE LY (T LHEMEZER
BLTLRREEIRVWS, ZNOHLORBONBTEBRZAIRE L TERT ),
Z | This class requires the understanding of "Basic Mechanics" and "Basic Electromagnetics".

BEBBNEE (78 - 1EF%) /Required study time, Preparation and review

H | #REICHL, FBEARICEITZFEZ2 1 K. E8%2 2KHE. b€ C3IKEOFE - EFICMA., BECHREA. THHERIC
BRB7-ODFEREEZET 5,
Zm | This class requires not only one hour to prepare for the individual classes and two hours for review (three hours in total) but

also further learning hours to prepare for exercise, assignment and regular examination.
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H | ##8Z: RASerway &, g2z R, [RZHELFHEOLHOYES la. | b, ] FHREHIR,

= | Textbook: R.A. Serway, "Physics for Scientists and Engineers la, Ib, Il (in Japanese)", translated by H. Matsumura (Gakujutsu
Tosho Shuppan-sha Co.,Ltd.).

H | BiRABROSETCTET 5,

Z | Evaluation is conducted based on the results of the term-end exam.

B | BRIFIFERINAEXTTI A, DEBICSELC T, —MORERIZFERPF > 71> (T F) BETERET 5,

Z | In principle, lectures will be conducted face-to-face, but some class sessions will be conducted asynchronously online (on-

demand) when necessary.

w



