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BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL IREh- &) : Oscillation and Wave Motion

/Course Title

BLHEZ /BRI ¥ : FUJIWARA Susumu
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BEDBR - IE Objectives and Outline of the Course

B | B EHE W

ICT Usage in Learning

DHKRIE. HANFE

BHRZE. EFNFEEVSYBZOEBRNLTFL H. TENISANTICH- 2 LELRF
MEEICHIRT 2, EHOTEELYEBRRTY, AEETIE. TNOIRE. KBOBEREBN. BRI LIcLY, PYES
HRHDZTEDRA A, BEAFZEBEL TWAEEZLWEEZITWET,

i

oscillations and

wave phenomena.

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

i

FEDEEBIZE Learning Objectives

B | &8 KBRKREERET D,

RENAEADEHBIEEERET S,
WOTFHERIFREEEET 5,

% | 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 BFIEDEMEDFHMEEX / Fulfillment of Course Goals (JABEE BEERI B D &)
H
ES
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | {RENESN(1) HAMES, KBBEROERERER, $RITT o N9,
& | Oscillatory motion (1) Simple harmonic motion. Complex notation for wave functions. An object attached to
a spring.
2 B | {kEEH(2) HRANRSFOLANLF—, BE#MOEHY OffED[EER, kY F, ERTES L EFR
MESH D LLE,
& | 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 H | IkEEE(3) BEIRED,
& | Oscillatory motion (3) Damped oscillations.
4 B | {RENESN(4) SRHIIRED,
& | Oscillatory motion (4) Forced oscillations.
5 H | HFEHKEN(D) Fif. RDZA T, 1 RITOEITE, ROEREDLE LTH, Remh2RDORE,
% | Mechanical wave motion (1) Mechanical wave motion (1)
6 H | HFEHKEN(2) BORS &R, AR, REGET2AMRIEET 2T RILF—,
ZE | 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 | B | hzmEso) SR FER,
% | Mechanical wave motion (3) The linear wave equation.
8 H | 8K BEORS, ANEK, ANSKOTALF—LME, KEREFEK, Fv77-%
R, B8R,
% | 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 BH | RoFEREHE & FEERQ) RAFRDEREDLY ETFiF, EERK, MikzEE L /ROEER, Hik,
Z | Superposition and standing | Superposition and interference of harmonic waves. Standing waves. Standing waves
waves (1) on strings with fixed ends. Resonance.
10 | B | BRoEhéEbt & EERE2) SHEANDEEK, BELICIROFOEER, 7Y  FENATS, FRE,
% | 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 @& Q) BHLR, 77— TR
Z& | Fourier analysis (1) Complex waves. Fourier series.
12 | B | 7=V @& (2) BHOBRME, 7— Y TRBOERKET.
Z | Fourier analysis (2) Orthogonality of the function. Complex notation for Fourier series.
13 | B | 77—V T ®3) 7=V IS, 7—UITER
& | Fourier analysis (3) Fourier integrals. Fourier transform.
14 | B | BEK Y7 A7 LOARERERERBFER,
& | Electromagnetic waves Maxwell's equations and the wave equation.
15 | B | E#FREE WFIC & 2 BREOEEL, V> 7 DER, BEETICAVL LN K,
Z | Diffraction phenomena Scattering of electromagnetic waves by particles. Young's experiment. Waves used in

structural analysis.

JB1&5<15 Prerequisite(s)

B | AMB#ZHEIND AL, EEHZE (15) LERBHET (1% ORREBELTECILPEE LY (BT L HEMER
BLTLBREEFIAWS, ZNOHORBORNBTBRZANRE L CHEET 2).
I | This class requires the understanding of "Basic Mechanics" and "Basic Electromagnetics".

RERHEALE (FE -

Required study time, Preparation and review

BEE)

H | 8REICHL, SEANRICET2FE%Z 1 B, E8%2 2KH. 6bEC3IKEOFE - BB ICHA. BECRE. THHRIC
WA 27-ODFEEFMEES 5,
= | This class requires not only one hour to prepare for the individual classes and two hours for review (three hours in total) but
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| also further learning hours to prepare for exercise, assignment and regular examination.

HHRE © RASerway #E, NEZ R [REELEMEODOYES la, | b, ] HHRELR,

B m

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

B | SkABoOETHMmT 3,

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

B | #&REFRAMEXTITI P BECE LT —BoORERZFRPA > 71 (Fr T ) BETEHT 5,

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

demand) when necessary.
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