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2EDEK - 2 Objectives and Outline of the Course

S|

BRI, MRH (BWH) RROBRICOVWTERL, BHROYBICOWTERYT 2, EANICIIERNICEON/—A Y
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HEA 8,

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.

DE)ZEEZ Learning Objectives

ZHOBIN. WRHMHEEZER - WR(BHR) & L TEET 5,
BEHCPERICL > TEONIBHRZ, 2 - KREIOBHKE L THENICRIRTE %,
DEC, FEH. BlEE, BES. BES. AESBE. SOWESOVEBENERZERET 2,
BOWEN AW TERROR S ERZFE L. T OYENSREERT 5,

Bt

To become capable of understanding electric and magnetic properties of space from the point of view of electromagnetic
field.

To become capable of explaining electromagnetic field produced by electric charges and currents using mathematical
functions in space and time.

To become capable of understanding physical meaning of vector calculus of the field such as gradient, divergence, curl, line
integral, surface integral and volume integral.

To become capable of explaining physical laws describing electromagnetic fields using vector calculus, and understanding
physical meaning of the laws.
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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REETEIER Course Plan

No. 15 B Topics AZA Content
1 BH|7—AYh B, /—AYOFRA, 7—0OrH0EREHOEDORE
Z | Coulomb force electric charge, Coulomb's law, the superposition principle for Coulomb force
2 B | H#8R BR. BROBELhAHLEORE, BRI OEENT DEE)
= | Electrostatics electric field, the superposition principle for electric fields, motion of a point charge
in the electric field
3 B | &4 BROBE L(H, B, FBEMAHE. BENOAE. EXEBF
% | Electric potential motion of a point charge and work, electric potential, equipotential surface, potential
gradient, electric dipole
4 B | #7x0E8 BROR. BROEEES. H7RA0ZER, BROFKK
% | Gauss's law electrical flux line, surface integral of electric field, Gauss's law, divergence of electric
field
5 B | Bk HEFE. HEER. Bz aUHEROME
% | Conductor Conductor
6 B|arsry BBERE. AvT Y BEIRLF— BEEN
Z | Capacitor capacitance, capacitor, electrostatic energy, electrostatic pressure
7 B | &85 FEE. FENR BREE. FEFICEAONIHBEIANLF —
= | Dielectric dielectric, dielectric polarization, electric flux density, electrostatic energy in dielectric
8 B | E8ER B, BRIET. FLehy 7OKR, Yo - BEHR
% | Constant electric current electrical current, electrical registance, Kirchhoff's laws, Joule heat, thermoelectric
effect
9 =202 ERERIMEIWRHREZE), BMERR. £F - Y- LK, MERBEICET2H
7 A DA
% | Magnetostatics magnetic field (magnetic flux density) by current sources, magnetic flux line, Biot-
Savart's law, Gauss's law in magnetic flux
10 | B | B#D BROVWRIOZTDH, O—L > YhH, m—LhER
% | Electromagnetic force force on current by magnetic field, Lorentz force, Hall effect
11 | B | 7r~—L0ikE8 TyR=VOFEA WRE—A Y b MREEORE, 7 R—ILOENOHIT, ~
I MLRT Y vl
& | Ampere's law Ampere's law, magnetic moment, curl of magnetic flux, differential form of Ampere's
law, vector potential
12 | B | #ERE Bifb, WSROI, MEMR. KABE
& | Magnetic materials magnetization, magnetic field intensity, ferromagnetic material, permanent magnet
13 | B | EHFE 77 7T —OBHFBOER, FEER, A VXV VR BRITALE—
& | Electromagnetic induction Faraday's law of induction, induced electric field, inductance, magnetic energy
14 B | XREE K. XA, BRAVE—L VR RO TBHHE, F IV REETREE
& | Alternating current alternating current, complex impedance, work by alternating current, electric circuit
including transformer
15 | B | ¥7 27z )LAERA T R—ILOFERIOHR, v 2T o VARA BEK. EERNEII ALY —
Z | Maxwell's equations extention of Ampere's law, Maxwell's equations, electromagnetic wave, propagating
energy on electromagnetic wave

JB1& 54 Prerequisite(s)

H [ERMRAT |, [IREARERF 1), 88T . [DEF || 2BEEFATHHIEHNEE LU,
[ERERAT I, REAREZ N THEEB I, THZ] 2BETDIIEHNEFELL,
= | Itis desired to complete lectures on 'Basic Calculus I', 'Linear Algebra I', 'Exercises in Mathematics I', and 'Physics I'.

Itis desired to take lectures on 'Basic Calculus II', 'Linear Algebra II', 'Exercises in Mathematics I, and '"Mechanics'.
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BREIOHL, N 2BHOFESLI N 2 KEOEEZET 2,

Each lesson requires 2 hours of preparation and 2 hours of reviewing.

B | #RE (3 £8 BHEY B2k (EBTRE. Y4223
% | Textbook ' - £fE BHIRF [5 2 ik]' (EEFThE%E Sano Motoaki, # 4 T Xt Saiensu-sha Co., Ltd.)

B | BREBR0OERICK Y FHET 5, (100 %)
BREPICET LA PFONBRELERA30%E TN 5,
= | Grading will be decided based on term-end examination. (100 %)

The quality of the assigned reports during class will be added up to 30 %.

HALR— bz L7555 ERETHEI RN & T 5,

Those who commit plagiarism are excluded from evaluation.
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