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Z | The electric and magnetic phenomena play very important roles in nature.  Electricity and magnetism are widely utilized in
our daily life.  This lecture aims to understand their basic physical laws described by mathematics and the physical values
which express their characteristics.  The lecture is going to clarify the meaning of the physical terms such as electric
charge, current, electric field and magnetic field, and relations between them. The theoretical framework for the
electromagnetism established by Maxwell is also explained.  The knowledge about the electromagnetism covered in this
lecture would be very important for understanding the physical properties of various materials and the function of the
electromagnetic devices.
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& | Understand the meanings of physical terms such as electric field, magnetic field, electric potential, line of electric force,
electric flux, and magnetic flux and their concepts.
Understand how to express electromagnetic phenomena in terms of mathematics.
Understand the meanings of Coulomb's law, Gauss' law, Biot-Savart law, Ampere's law, and Faraday&#039;s law.
Learn how to apply the basic laws to actual electromagnetic phenomena.
Understand the theoretical system in which Maxwell's equations are derived from various laws expressing electromagnetic
phenomena.
Understand the functions of fundamental electric elements and the functions of electric circuits.
B HEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H D &)
H
ES

REEHEIER Course Plan

No. IEH Topics AZ Content
1 B|AvbtaZI>ary - s—ay | BEAA KR B, B&E, Sk 7 -0 okl
DER]
% | Introduction/Coulomb’s law Course guidance, electric charge, insulators, conductors, Coulomb's law.
2 H | 8% B, BINBF. ERNSFETHIESLES
% | Electric field Electric field, electric dipoles, electric field created by continuously distributed
electric charges.
3 H | BROREE BRNR. WENTOES., &
% | Line of electric force and | Line of electric force, motion of charged particles, electric flux.
electric flux
4 B | #7x0E8 AT ZOER, HYZROKROBEA, BEOER
% | Gauss' law Gauss' law, application of Gauss' law, electric field of conductors.
B B | EfL BhL, BIE. BiF L BAOBEMK
% | Electric potential Electric potential
6 H | EBRELFENRK BLRE. AVFTryY—, AVFUY—IIEALONDEIRILFT— FEK
& | Electric capacitance and | Electric capacitance, capacitors, energy conserved in capacitors, dielectrics
dielectrics
7 B | ERCE B, B, B - LKA BERPUTRLF— BEN
% | Electric current and resistance | Batteries, electric current, resistance, Ohm's law, electric energy, electric power.
8 B | BB EEN. EBROBEYEER & WHIESK. F/Leky 70ER) RC EE. EHBEHARBRE
fLDBFR
% | Direct current circuit Electromotive force, serial connection and parallel connection of resistances,
Kirchhoff's law. RC circuit, phenomenon of exponential time variation.
9 B | %% HisOEREME, BRICEAT2HMEHHD. B—L>Vh
& | Magnetic field Definition and characteristics of magnetic field, magnetic force acting on current,
Lorentz force.
10 B | ERNEDHS EF - Y77 - LKA FITEREOBSN
% | Magnetic field created by | Biot-Savart's law, magnetic force between parallel conducting wires.
electric current
11 | B | 7vR_—ILoiEf] TrR—OER VLA R VHMEDEIS, BER. BMRICEET 547 X0ER,
BR (D) ER. —Mlbans7 =L okhl
&= | Ampere's law Ampere's law, magnetic field produced by solenoid coil, magnetic flux, Gauss' law
concerning magnetism, electric flux (displacement) current, generalized Ampere's
law.
12 H | 7777 —0OBEFEDEE] 77 7T —DBHFEDEL., LYokl FEREHEEE
% | Faraday’s law of induction Faraday's law of induction, Lenz's law, induced electromotive force and electric field.
13 B|A4v&04&8>v R BE2A V&7V HEA Xy 2> X LCEEE, RLC B
% | Inductance Self-inductance, Mutual-inductance, LC circuit, RLC circuit.
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14 | B | ZORER. v v 727 cVAR | IRERK, AVROEE, X -7 XDFEER
RNDHF AN
= | Active Current circuit, | Active Current circuit, Vector analysis, Gauss' theorem, Stokes' theorem
Mathematical preparations for
Maxwell's equations
15
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i

Maxwell's  equations and | Integral form and differential form of Maxwell' s equations, Maxwell' s wave equation,
electromagnetic waves characteristics of electromagnetic wave, types of electromagnetic waves, problems

set for reviewing.
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5 EEBHT 5,

Z | 1.l1tis advisable for students to have acquired the contents of “Physics | (1-yr/1-sem)”.

2. After each lecture, it is advisable to solve end-of-chapter problems (odd number ones) in the textbook and check the
answers with the ones listed at the end of the textbook for a deep understanding of the subjects.
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Z | After each lesson, students had better review their lecture notes and the textbook without fail while your memory is still

fresh. When you have difficulty understanding the subjects, refer to related literature or send a message to the teacher
asking questions.

Reviewing the lectures and solving problems for exercises will require about 2 hours each time. Term-end exam requires
additional time.

R.ASerway &, WMEz R, [RFE CFNTEO/-HOYEF ] FHRE HAR,

Written by R. A. Serway, translated by Hiroshi Matsumura “Kagakusha to gijutsusha no tame no butsurigaku IlI” Gakujutsu

Tosho Shuppan-sha.

B | RAJE L CEBARAROBEICE DWW THIETIEZ T O A%, HEFRDL L IRERICNTR b, BB LE-MEZRLT %
NODOFEEEEED 1 0 %LUAICEWTHRETFMEICED 2 2 enH D,
Z | Achievement is assessed mainly based on the examination score at the end of the semester. The results of short tests,

exercises, and reports are considered for evaluation up to 10% of the full score at most.

IR L-WESICIE, TRV FLRICA—LLTWEEFLWTHEWEE A,

Students wishing to contact the teacher may send an e-mail to the address shown below.
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