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2EDEK - 2 Objectives and Outline of the Course

H | REEKREE WS RRIE, GRPNFE BHEKF. EFHFRLV-YEZOERENSTL O, TENCARBTICH- 2 RHAS

FIRBICHIRT 5. EHhO TEELYBRRKTT, FXHEETIE. TNHERY, RBORREBN, BHRTHILICE
MEDLDTEDRRAA, BEAAEERL TOWRELVWEEITLET,

V. Es

& | 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
oscillations and wave phenomena.

FEDENERE Learning Objectives

B | &8 - KBRKREEHET D,

B AEADOGHEERZERT 5,
WOFHEEIFRFEEBRT 5,
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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 ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

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 | {&EEE(2) HRAMRSFOLANLF—, EE#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 | IkREE(3) BRIRED,
& | Oscillatory motion (3) Damped oscillations.
4 B | {RENESN(4) sEHRE,
& | Oscillatory motion (4) Forced oscillations.
5 H | h¥riEE1) Fio MDEA T, 1 RITOEITH, BOEREHOE LTH, RaxmhdEDORS,
% | Mechanical wave motion (1) Mechanical wave motion (1)
6 B | HFEHKE(2) BRDRE EBEB, AR, RecET 2 FAMRNMET 2T RLF—,
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 H | HFEHKEEN(3) R RE AR,
% | Mechanical wave motion (3) The linear wave equation.
8 H | 8K BEORS, ANEK, ANSKOT2LF—LME, KEEEFEK Fvy77-%
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 | RoEhREahE & FEERQ) AR OERELY LT, EERK, MikzEE L /ROEER, HiR,
& | Superposition and standing | Superposition and interference of harmonic waves. Standing waves. Standing waves
waves (1) on strings with fixed ends. Resonance.
10 | B | BoEhéebht & EEREQ) SHEANDEER, BELICIROFOEER, 7Y BENLTS, 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) BHER, 7— Y TR
Z | Fourier analysis (1) Complex waves. Fourier series.
12 | B | 7—Y @& (2) B#HOBRME, 7—Y TRBOERKET.
Z& | Fourier analysis (2) Orthogonality of the function. Complex notation for Fourier series.
13 | B | 7— U @En@3) 7=y, 7V IR,
& | Fourier analysis (3) Fourier integrals. Fourier transform.
14 | B | B¥K Y7 X7z LOFER LR AER,
& | Electromagnetic waves Maxwell's equations and the wave equation.
15 | B | E4REE WFIC & 2 BHIEOBEL, V> 7 DOER, BEETICALWLND K,
Z | Diffraction phenomena Scattering of electromagnetic waves by particles. Young's experiment. Waves used in
structural analysis.

B1E5 Prerequisite(s)

H

ARBEZHINDFIE. ERNFE (1§D CERBHRT (1% ORBEBELTHECIEPEELL (WTFLLEMEZR
BLTLZRBEEEVA, ZNOoOREBORNREREFIRE L THEERT D).
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| ks | This class requires the understanding of "Basic Mechanics" and "Basic Electromagnetics".

B | HFECHL, #ENRICET 2 7B 1 BH, 8% 2BH. 6bE C3IHEOFE - EFICMA., EECEE THHEARC
WA 27-HDFERMEET 2,
Z | 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.

HRE © RASerway &, g2 R [REEEFTEO/LOOYEE la. | b, ] ARHRELR,

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.).

HARABRO B TS 5.

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

H | #F2ERAGERTITI A BBISGL T, —HORERZFRAF T4 (FrFev F) BETEET 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



