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Electromagnetics I Shinji Arakawa 
Email: arakawa@ss.ibaraki-ct.ac.jp 

 
Basic Information 
 

Course Regular Course Compulsory / Elective Elective 
Grade 4th Number of Credits 2 
Semester 2nd Semester Credit Type Normal 
Class Type Technical Subject 

 
Course Objectives 
 
The whole electromagnetic letter is explained using a scalar expression mainly. It's electric or I run after the 
introduction process of the magnetic concept politely and make an effort toward basic understanding of 
various theorems and laws. 
1. The theorem and the law which become a basis can be indicated, and its meaning can be explained. 
2. The calculation with the easy physical quantity and a ceremony can be derived about an electric field 
and a magnetic field. 
3. Easy electromagnetic phenomenon of a personal appearance can be explained. 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 Electric charge Coulomb's law and electrostatic induction are 

understood. 
2 Electrostatic field (1) An electric field, an electric flux line and the electric 

potential are understood. 
3 Electrostatic field (2) Gauss theorem is understood. 
4 Conductive system An electrified conductor and the coefficient of potential 

are understood. 
5 Dielectric (1) A dielectric and polarization are understood. 
6 Dielectric (2) The boundary condition of the dielectric is understood. 
7 Mid-term Exam  
8 Electrostatic energy A conductor course and electrostatic energy in the 

electric field are understood. 
9 Stillness magnetic field (1) An Ampere's right-handed screw rule and a law of going 

integration are understood. 
10 Stillness magnetic field (2) A Biot-Savart law is understood. 
11 Magnetic body (1) The magnetic flux density, the magnetic permeability and 

the susceptibility are understood. 
12 Magnetic body (2) A magnetization curve is understood. 
13 Inductance The inductance is understood. 
14 Electromagnetic induction Induced electromotive force is understood. 
15 Final Exam  
16 Final Exam Review  
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Textbooks and Other Readings 
 
Y. Koduka, Remodel edition electromagnetism-the physical image and detailed discussion-, 
Morikitasyuppan (in Japanese) 
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Relevant Online Resources 
 
 
Grading Policy 
 
Grading will be based on mid-term exams and final exams on each semester. To get credit, you need to get 
60 or more points in total. 
 
 
Course Description 
 
There are a lot of expressions using a numerical formula little, but when it can be understood to be 
concerned with work and the energy, this subject is never difficult for learning. Using the basic knowledge 
learned here, I want you to be able to explain electromechanical devices of a personal appearance and a 
basic principle of electromagnetic phenomenon now. Reconsider the contents of a lecture notebook and 
solve an exercise and a practice point related to a lecture. Prepare for a part of the next time's schedule 
indicated in the lecture. 
 
Notes 
 
 


