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2EDEK - 2 Objectives and Outline of the Course

H | B8589, #5H (BHEN) BAROREREICOVWTERL, BRBOMEBICOVWTHERT 2, EARMICIEERNICBOoNzs—A Y
OFEAL, €A - YNR—LDFERA 77 7T —DENELNT Yy I RT 2 NICL > THRBINIZEMBROEZ AL HEEDEH
HOERAEXZE,

Z | Lecture on origin of electric and magnetic phenomena and physics of electromagnetic field. Maxwell's equations which
gorvern electromagnetism are led from Coulomb's law, Biot-Savart's law, Faraday's law and extended Ampere's law.

FEDEEBIZE Learning Objectives

H | ZHoBXAN. MKHNMELES - W5 (BHE) & L CEET 2,

BWHE., 2 - BREORBEHKE L THENICKIRT 5,
DEe, FER, BiE, BB, BED. RES G L. HOMEBESOYBNE®RTEET 5,
BHHZORE D KA EZFE L., T OYEBENEKEZIERT 2,

= | To understand electric and magnetic phenomena as property of an electromagnetic field in space
To become capable of expressing an electromagnetic field by mathematical functions of time and space
To understand physical meaning of differential and integral of field functions, ex. gradient, divergence, rotation, curvilinear
integral, surface integral, body intgral
To become capable of introducing laws of electromagnetic field and understand physical meaning of them

FBEZOERE D FHEEE / Fulfillment of Course Goals (JABEE BS:&ER B D #)

B | tRcmz, BEmENENAL CBHSTYORMEER LA TES,
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BRN - HREEEZMOMEE LTERTE, HENLERICERL WS, BEFENOYEBENE®REZERLTW5,
BRI - AT EZZMOME L LTERTE, UFNLLRLERT 20, BERLNOBLEEICE & £5,
B - MAHNRKREEENICOAXERL, YEEL L TOHANIRYFWANTELL,

In addition the above, capable of applying the related laws to solve problems in electromagnetism.

Understanding electric and magnetic properties as field properties.Skillful in mathematical treatment of the related laws with

understanding their physical meaning.

Understanding electric and magnetic properties as field properties. Although capable of mathematical expression of the

related laws, it is nothing but rote learning.

Only qualitative understanding of electric and magnetic phenomena. Unable to

quantities.

treat them mathematically as physical

REETEIER Course Plan

No. 15 B Topics AZA Content
1 H|A4>vbtR&gosvary ROML | EREZOREEGRL. RNT—HBENT LG N LD,
)
Z | Introduction and vector | Developement and systematization of electromagnetism.
calculus (1) Scalar field and vector field, multiplication of vector.
2 H | ~o LT (2) Z2H T —HBOWY - BH. NI MIIEOHS - B,
ZE | Vector calculus (II) Differntiation and integration of scalar field and vector field.
3 B | /7—Arvhe#HEaER B, 7—OYOkb, BHER BROEREGDE,
% | Coulomb's force and | Charge, Coulomb's law, electrostatic field and superposition of electric field.
electrostatic field
4 B | EfL BRHOBE EMAE, B LOR, B, FEMAE. BEAOAIE. BRIUBRF,
% | Electric potential Work of charge movement, vortex-free field, electrostatic potential, equipotential
plane, gradiant of potential, electric dipole.
5 B | A7 ZX0%R| BN, BROEEES. AV XOER, BROFEM, K7y Vv ryARNK 777X
HEA.
% | Gauss's law of electrostaic | Gauss's law of electrostaic field
field
6 B | Ekearsoy HEFE. HTEEN. THASUHEROME HERE. VT Y. BEIRLF
Z | Conductor and condensor Electrostatic induction, electrostatic shield,
Solution of electrostaic field including conductor, capacitance, condensor,
electrostatic energy.
7 H | &85 FESW, BRBE. FERICEAONIBHEIRA LT —
Z | Dielectric dielectric polarization, electric flux density, electrostatic energy accumulated in
dielectric.
8 B | E8ER B, BRIET. Fehy 7OKR, Yo - BEHER,
% | Steady-state current Electric current, resistance, Kirchihoff's law, Joule heat, thermoelectric effect.
9 B | &R BERERNPELHET BEREE). MER. £F - YNNI OERR, BMEZEICETSH
7 2D ER,
= | Magnetostatic field magnetic field caused by linear current, magnetic flux, Biot- sarvart law, Gauss' law
of magnetic flux density.
10 B | 885N BERAVMANIOZITE N, a—L v Yh BRE—K—. m—ILHE,
% | Electromagnetic force Force working on electric current in magnetic field, Lorentz force, electric motor, Hall
effect.
11 | B | 7> ==Lk Ty AR—LOER MRE—X Y b BRBEEOEER, N7 MLRT Y v,
& | Ampere's law Ampere's law, magnetic moment, rotation of magnetic flux denshity, vector potential.
12 | B | #MERE Wb, BMROME . BEMAE, KABR,
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of electromagnetism

& | Magnetic material magnetization, magnetic field, ferromagnetic material, permanent magnet.
13 | B | BH&ZE 77 7T —OBHFEOKR, FEER, A VX RXVA HKITRLT—,

% | Electromagnetic induction Faraday's law of electromagnetic induction, induced electoric field,

inductance, magentic energy.

14 | B | ZRER T, UTIRVR, AvE—&ZVR

Z | Alternative current circuit Alternative current, reactance, impedance
15 | B | vy o727z ARRK, BHEE | 7 R—LOKRANOHR, v v X7 AR, B,

FORETE BHIRT OB RGBT
Z | Maxwell's equation, Summary | extension of Ampere's law, Maxwell's equation, electromagnetic wave.

Summary of a fundamental knowledge of electromagnetism.

B | BRE¥E - MEZOREIHDOHNEE LU,

F7o. RNT MULBOMOPBDICOVWTERT Z2MNELAHDZDT, BETIRFORELXBEL TELIENLEE L,
= | A background in high school mathematics and physics is desirable.

Basic knowledge of vector operation is required. Learning of related mathematic class is recommended.

= - REERANEEATIT .
CBREICHL, ZEEOFEA 1 B BERARCEZBBEICOVWTEE. 1 KM, ahbE T 2BHOFBEZICMR.
AR 27-00FEHHEET 5,

%= | Lectures will be provided by face-to-face style.

Preparation: 1 hr, review: 1hr for every week (at least).

Also need to study for term-end examination.

HRE (- ERBWSY | (EBBE. ¥4 T X)

Textbook: Shin-kisodenjikigaku, Motoharu SANO, Saience-sha ISBN 4-7819-1100-5

B | BBz EEL, BEEREOMMEECEIETMT 5, (7 0%)
BEBEEAML 3~ ERBEOL R— MMEHTEREAIMT S, (30%)
B RIEEF 60 KU L,

= | The term-end examination: 70%

Submission of the paper (exercise related electromagnetism) (3-4 times): 30%

The qualifying score: 60 point or higher.

‘
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H CEBERTICFHEICSIDODLLAVEE - 178 (R - A—LBREHEBE) 2L --HIIRESEI0T, HHNPLHTHRLTSE
<2 &,
CLR=MMERICEWT, BA - THTAE BAOXE - B - K- RAEEBATEI L) REES S,

Z | A person who take an inappropriate manner during the lecture will be ordered out of classroom.

Plagiarism is strictly prohibited in preparation of the report.




