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Basic Information 

 

Course Regular Course Compulsory / Elective Compulsory 

Grade 2nd Number of Credits 2 

Semester Full year Credit Type Normal 

Class Type Technical Subject 

 

Course Objectives 

 

This subject is designed to learn more the electromagnetic phenomenon and to apply the knowledge to 

some instruments such as an electrical circuit and an electronic measuring device. 

The course objective is as follows: 

1. By using Gauss’s law about electric field, you can solve the basic problem about electric field. 

2. You can understand the relation between electric field and electric potential and can solve the basic 

problem about electric potential. 

3. You can understand the concept of electromagnetic force and magnetic flux density and can solve the 

basic problem about them. 

4. You can understand Ampère’s circuital law and can calculate magnetic flux density by using it. 

5. You can understand the nature of the static electromagnetic field in the matter and can solve the easy 

problem about it. 

 

 

Topic Outline / Schedule 

 

Week Topic Outline 

1 Static Electric Field Review of the coulomb force among the charged 

particles and its law 

2  Concept of electric field 

3  Properties of line of electric force 

4  Gauss’s law 

5  Definition of spherical symmetry and cylindrical 

symmetry 

6  Solution to the electric field by using the Gauss’s law 

7 Mid-term Exam on 1st semester  

8 Electric Field and Electric Potential Relation between dynamical work and its energy 

9  Relation between electrical work and its energy 

10  Concept of electric potential 

11  Relation between gradient of electric potential and 

electric field 

12  Solution to electric potential by using electric field 

13  Concept of equipotential surface 

14  Relation between the gradient of equipotential surface 

and electric field 

15 Final Exam on 1st semester  
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16 Review on 1st semester Review and summary 

17 Static Magnetic Field The force acted on the current in magnetic field and the 

concept of magnetic flux density 

18  Relation between movement velocity of charged particle 

and current 

19  The force acted on conductors flowing the current and 

Lorentz force 

20  The torque acted on a coil flowing the current 

21  Application of electromagnetic force to the electronic 

measuring device 

22  Ampère’s circuital law 

23 Mid-term Exam on 2nd semester  

24  Solution to the magnetic flux density by using the 

Ampère’s circuital law 

25  Properties of conductor, electrostatic induction, and 

electric shielding 

26  Polarization of a dielectric object 

27  Electric field of a dielectric object and electric flux density 

28  Electric capacity of condenser 

29  Magnetic field made by magnet 

30  Magnetic phenomenon in the matter and magnetization 

31 Final Exam on 2nd semester  

32 Review on 2nd semester Review and summary 

 

Textbooks and Other Readings 

H. Shibata and S. Kaitoh, Basic Electrical Engineering, Corona publishing co., LTD, 2006. (in Japanese) 

 

Relevant Online Resources 

 

 

Grading Policy 

 

Grading will be based on exams, assignment, and notes. The weighting is as follows: 

exam 80% 

assignment 10% 

notes 10% 

total 100% 

To get credits, you need to get 60 or more points in total. 

 

 

Course Description 

 

Please develop your knowledge studied on 1st grade and understand the application of electromagnetic 

phenomenon to an electrical circuit and an electronic measuring device. This subject is also established for 

delivery of a license of electrical chief engineer. 

 


