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[JYPE] Electricity and Magnetism A

Electricity and Magnetism (EM) is a branch of physics and one of the fundamental and key studies in the engineering. This course object is
to study the fundamental idea and theory of the static characteristics of EM. Two professors will give the lectures weekly. The students
will practice solving basic EM problems after each lecture.

Keywords: Vector analysis, Electro—statics, Electric field, Electric potential, Magneto—statics.

For the first step, students will obtain perfect knowledge of the laws and principles of EM. For the second step, they will obtain practical
skills for solving basic EM problems by choosing pertinent laws and principles of EM.

The basis of EM is the knowledge of electrons in free space and substances. Electrons behave as charge—carrier particles and waves with
characteristic kinetic energy and wave numbers. The fundamental physical properties of solids depend upon the static distributions and
dynamic motions of electrons, which is governed by well-known Coulomb’ s law in electro—statics, Ampere’ s Law in magneto—statics, and
Faraday’ s law in electro—magnetic dynamics. This course covers the electro—statics and magneto—statics, which will be followed by the
consecutive course Electricity and Magnetism B. The motions of electrons such as velocity and angular momentum are described with
vectors. Therefore, the vector analysis is indispensable to understand the EM, which will be studied first as the fundamental Mathematical
basis.

Language: English

Schedule & Contents:
Oct. 02 Prof. T. Fujiwara 1: Introduction and outline
2: Vector Analysis
2.1: Vector Algebra

Oct. 09 Prof. T. Fujiwara 2.2: Differential Calculus
Oct. 16 Prof. T. Fujiwara 2.3: Integral Calculus —1
Oct. 23 Prof. T. Fujiwara 2.4: Integral Calculus -2
Oct. 30 Prof. T. Fujiwara 2.5: Curvilinear Coordinates
Nov. 06 Prof. T. Otsuji 3: Electro—Statics
3.1: The Electric Field
3.2: Divergence and Curl (Rotation) of Electrostatic Field
Nov. 13 Prof. T. Otsuji 3.3: Electric Potential

Nov. 27 Prof. T. Otsuji 3.5: Conductors
Dec. 04 Prof. Otsuji 4: Special Techniques
4.1: Laplace’ s Equation
Dec. 11 Prof. T. Otsuji 4.2: The Method of Images
Dec. 18 Prof. T. Otsuji 4.3: Separation of Variables
Jan. 08 Prof. T. Fujiwara 5: Magneto—Statics
5.1: The Biot—Savart Law
Jan. 15 Prof. T. Fujiwara 5.2: Applications of Ampere’ s Law
Jan. 22 6: Final Exam.

T.

Nov. 20 Prof. T. Otsuji 3.4: Work and Energy in Electrostatics
T.
. T.

How to organize each class:

Lecturer will first give a 40—-50 minute lecture, followed by practical training in which students will answer practice questions. TAs will
assist in the practical training. Students will answer one of a pair of sheets distributed to them and submit their answers at the end of the
class. Due to time constraints, the remaining practices are to be answered on the other sheet as homework which will be submitted at
the next class.

Practices in every class: 50%, Final exam: 50%
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/Textbook 1 | [ Introduction to | David J. | Prentice Hall, NJ, | 1999 or later | 978- | Ref |
and Electrodynamics] | Griffiths | USA | editions | 0321856562 | Reference |
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One—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30—-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.


https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-0321856562
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