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BEDBHK - 12 /Objectives and Outline of the Course
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& | Classical electromagnetics is one of the basic subjects in various academic fields such as electrical and electronic
engineering, communication engineering, and information engineering.In this lecture&exercise "Electromagnetism and
exercise IIA", the students will learn time-varying magnetic field in vacuum and correlations between the electric and
magnetic fields. Finally they will understand the Maxwell's equations and its application to electromagnetic waves.

FBDZEBRE /Learning Objectives
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Z | Understanding of electromotive force induced by time-varying magnetic field and its formulation as Faradays's law of

induction.

Understanding of electromagnetic induction in the coil and learning of the concept of inductances.

Derivations of Maxwell equations describing the behaviours of electromagnetic field in vacuum and understanding of their
physical meanings.

Understanding of physical relevance between the Maxwell equations and the electromagnetic wave.
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1 H | 88N FERBENICOVWT, BENICET 2WBTOREKICKET 2EENE L TZ O
RBEODH, INEHIEPEZEEEKICE T2 RELEN LEEMIFTEZL, BFT
%o
= | Electromagnetic induction Students will learn induced electromotive force, by understanding its concept as an
electromotive force generated in a closed electrical circuit in time-varying magnetic
field, and by associating with the electromotive force induced by the Lorentz force.
2 B | B%&Hg FERBHORRAD 77 7T —OFERWNIHKESIND L 2FBT D, F1-. MHE
D77 7T —OFERNOEHAEZERET 5,
= | Electromagnetic induction Students will learn that the expression of induced electromotive force evolves into
Faraday's law of induction and understand the derivation procedure of the Faraday's
law in a differential form.
3 H|Av&o2vXR BHWFETRITBICEAINIWROBZEZEL, BRI VYR IZVREWEEA VXY
2 2OER, BLOZOICAEEET %,
% | Inductances Students will learn the concepts of self inductance and mutual inductance by
understanding the physical meaning of magnetic flux.
4 B | B#Tx/IL¥— B2A VARV ADNERSINAZIANICEZONDIEGZ T AL —ICDOVWTEEL
DERDHEBEOHSICDOVWTERT S,
% | Energy of electromagnetic | Students will leran energy of the magnetic field that is accumulated in a coil with a
field certain self inductance, and understand the concept of its spatial distribution and
density.
B B | X0XRTzA-Tr_—=L0O | BHHPFCERIND TV R—ILOZKRNIHFMZENT 2BHO T CRET 2EMUER
Nl DEEZERY ANDZET, RIRT I —TrR—)ILOEIHIEIND Z &L E2FET
%,
Z | Time-varying electromagnetic | Time-varying electromagnetic field
field
6 B | 7 x7z)VAEREREERHOK EHRTOR I AT VAERAZHOS TRENICERET 5, F-INor oBERKETE
ﬁ?é%ﬂtﬁ%*““ L. ZOERE L TOMBEEERT 5,
% | Maxwell's equations and | Students will review the physical meanings of Maxwell's equations and learn a fact
electromagnetic waves that electromagnetic fields is derived from the equations.
7 B | RAvTa4voxy b PAVTA VIR PLOERDOEFICOVWTEEL, TNV BHIXLF—DORNT
D EEEBRT D,
% | Poynting vector Students will learn how to define the poynting vector and understand that it is the
flux of electromagnetic energy
8 B | BaHEE RENREBRREZREZ SN 2ENREE TV, BISoEEx®bd %,
& | General recitation and | Students will conduct an overall review by solving the comprehensive problems and
exercise strengthen the consolidation of concepts.
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BHSFHELCER A, IBZEELTELIENEELL, i, BEROBBOEELAFBENROBEROMIFIZHR D,

B m

It is desirable to take electromagnetism and exercises |A and IB. In addition, taking mathematical subjects also helps to
understand the contents of this lecture.

‘

B, BEREL{TY. FE. BEEZLIITIE,

Students will conduct exercises that is solving some problems every week. Students should prepare and review for each unit.

B | #RZE: [YEPERY ) X BHEY EINE)]
sEE: [PEEAHR Y —X BHWEFEE EIND) ]
= | Textbook: "Electromagnetics"(Riko Tosho), ISBN978-4-8446-0810-3

Reference: "Problems of electromagnetics" (Riko Tosho), ISBN978-4-8446-0830-1

B | #E758%3E (50%). BLUORKAR (50%+a) ICXYiHMAT %, BATHES 60 SUETAEKET D,
Z | Submission of the assignment (50%) and final exam (50% + alpha). Pass with 60 points or more.

ZORBIRNEREICTERELET,

This class is in-person instruction.
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