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RIB 9 %E/Subject Categories

FERSE/Faculty /ITERZFH/TEZRFE ¢ /School of | SEEREE/Availability | /B/F : /Available/Available
Science and Technology/School of Science
and Technology

555 /Field /ERMEREE/ICAEYF B FR/Year /1ER/1THER : /1st Year/1st
/Academic Field of Materials and Life Year
Science/Academic Field of Applied Biology

FRI2Z/Program /EPIEEERIB/EPIEMRIE : /Specialized | ZHA/Semester /BFEH/BFH  /Second
Foundational Subjects/Specialized term/Second term
Foundational Subjects

4>48/Category /IR /M ¢ /Physics/Physics 2 B #5BR/Day & Period | /4 4 : /Fri.4

FIB 1B /Course Information

B &S 14025401
/Timetable Number

REES 14061011
/Course Number

BA7#/Credits 2

R RE #%&E : Lecture

/Course Type

2 7 & /Class IGE

BRERBL ¥EZ || : Physics I

/Course Title

BUKEL JORZEE  BA) : KISODA Kenji

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BERFEREN D —X2MHE | PBLE®ERE Project DX ERRE

B Internship £ IGP Based Learning ICT Usage in Learning

RIERBROHDHEICK
58H
Practical Teacher

BEF YT
/Numbering Code

B_PS2320

BEDBR - IE Objectives and Outline of the Course

H | B0, 50 (BH) RROBRICOVTERL, BHEAOMEICODVLWTHERT 2, EANICIEERNICEONZs—0 Y
OFEA, EF - Y NRN—UDEB, 77T —DFRUABLVT IR T LIS L > THRSNAERBROE Z FH S BHROER
FHEXEEL,

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.

F2BDEEBRE Learning Objectives

H | ZE0BESN. BRNEE2ES - #i5(EWS) & L CERT 2,
BECERICL > TEONIBHSZ. M - KEOBEHE L THFEMNICRRTE S,
AR, &, B, $ED. BED. BELILE HOMBEIOYBNEWEERT 2,
HBOWESEAVWCERBOR Y FZHFE L. ZOYEBENERZERT 5,

Z | 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
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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.

v

ZHE

IEDERE D FHMEZE / Fulfillment of Course Goals (JABEE BIERIB D #)

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 BH|7—AYh B, /—AYOFRA, 7—0OrAHoEREHOEDORE
Z | Coulomb force electric charge, Coulomb's law, the superposition principle for Coulomb force
2 H | #%5 Bif. BHEOEREHLEORE, EFPOREHT DES)
% | Electrostatics electric field, the superposition principle for electric fields, motion of a point charge
in the electric field
3 B | B BEOBE LMAF. B, EEMAE. B0, EXEF
% | Electric potential motion of a point charge and work, electric potential, equipotential surface, potential
gradient, electric dipole
4 B | #7X0%E) BRAE. BHEOEBES. H7ADRKRA, BHOFKK
Z | Gauss's law electrical flux line, surface integral of electric field, Gauss's law, divergence of electric
field
5 B | & BEFE HBEHR. SR E0HBHOME
Z | Conductor Conductor
6 B|avsry BERE. OvTrY BBEIxLF - BEERESD
% | Capacitor capacitance, capacitor, electrostatic energy, electrostatic pressure
7 B | #8% FZBRR. FEOE. BREE. FERICEZAONIHBEI LT —
% | Dielectric dielectric, dielectric polarization, electric flux density, electrostatic energy in dielectric
8 B | E8ER B, BRIEFL. Fobery 70K, Yo BENR
Z | Constant electric current electrical current, electrical registance, Kirchhoff's laws, Joule heat, thermoelectric
effect
9 H | #ii5 ERERHIME DM HREE), BERR., £F - Y- LKA BREEICET A
7 2 D8
% | Magnetostatics magnetic field (magnetic flux density) by current sources, magnetic flux line, Biot-
Savart's law, Gauss's law in magnetic flux
10 | B | 8% BRSSO DH, B—L > YhH, m—LsHE
& | Electromagnetic force force on current by magnetic field, Lorentz force, Hall effect
11 | B | 7v~_—ILoik]| Ty AR—LOER MRE—X Vb HMREBEORE, 72 R—LOEROMHTE, N
7 MILRT 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., Bm ORI, MEMER, KABE
% | Magnetic materials magnetization, magnetic field intensity, ferromagnetic material, permanent magnet
13 | H | BHZHE 77 7T —DOBEHFEOKRA, FEEH, A VX I A VR BRIV —
% | Electromagnetic induction Faraday's law of induction, induced electric field, inductance, magnetic energy
14 | B | REE . XA, EBRAVE—K VR RROTEHMHEE. I REETEE
& | Alternating current alternating current, complex impedance, work by alternating current, electric circuit
including transformer
15 | B | 727z LAER Ty R=ILOFRROYR, v RAT 2 VARN, BEIE. BEORNERTRLF —
% | Maxwell's equations extention of Ampere's law, Maxwell's equations, electromagnetic wave, propagating
energy on electromagnetic wave

JB1& 54 Prerequisite(s)

S| | [EEERRAT |, [RREEE 1], [MBE|] 2BERATHDIZENEELL,
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[EREAEAT 1), RIREBZE ] Z/BET 22 ENEE L L,

It is desired to complete lectures on 'Basic Calculus I', 'Linear Algebra I', and 'Physics I'.

It is desired to take lectures on 'Basic Calculus II' and 'Linear Algebra II'.

BREIOHL, N 2BHOFESLI RN 2KEOEEZET 2,

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

HRE [REECRMEOLOOYEZ I BHRY] R A ¥—7 A E0MRR AHRE LR

Textbook "Physics for scientists and engineers 3rd ed." (translated from English to Japanese by Matsumura Hiroyuki,

Gakujutu tosho Shuppan)

HHRFAROERICE VEHES 5, (100 %)

b

Grading will be decided based on term-end examination. (100 %)
The quality of the assigned reports during class will be added up to 30 %.

‘

Those who commit plagiarism are excluded from evaluation.

w



