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Basic Information 

 

Course Regular Course Compulsory / Elective Compulsory 

Grade 3rd Number of Credits 2 

Semester Full year Credit Type Normal 

Class Type Technical Subject 

 

Course Objectives 

 

To develop an understanding of electro-static fields, this subject is designed mainly to learn Coulomb’s law 

and Gauss’ law.  

After learning, you will be able to: 

-adapt concept of vectors that learned in mathematics to specific physical quantity. 

-apply basic knowledge of differential-integral that learned in mathematics to solve physical phenomena. 

-understand Coulomb’s law and Gauss’ law, and calculate concretely based on them. 

 

 

Topic Outline / Schedule 

 

Week Topic Outline 

1 Forces on electric charges elementary electric charge 

2 Elementary particles electron, proton, neutron, quark, lepton 

3 Coulomb’s law Coulomb’s law, attraction, repulsion 

4 Unit of electric charge MKSA system of units 

5 Calculation examples of Coulomb’s 

law (1) 

calculation in the case of atomic model 

6 Calculation examples of Coulomb’s 

law (2) 

calculation in the case that there are multiple electric 

charges on straight line and plane 

7 Mid-term Exam on 1st semester  

8 Calculation examples of Coulomb’s 

law (3) 

calculation in the case that there are multiple electric 

charges in three-dimensional arrangement 

9 Vectors review of vectors 

10 Calculation examples of vectors how to calculate of vectors 

11 Scalar product and vector product definition of scalar product and vector product 

12 Calculation examples of scalar 

product and vector product 

calculation of scalar product and vector product 

13 Fundamentals of vector caluculus fundamental formula of vector caluculus 

14 Calculation examples of 

fundamentals of vector analysis 

proving of fundamental formula of vector analysis 

15 Final Exam on 1st semester  

16 Review on 1st semester  

17 Electric fields concept of electric fields 

18 Examples of electric fields (1) calculation of electric fields due to charges distributed on 

a straight line 
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19 Examples of electric fields (2) calculation of electric fields due to electric dipole 

20 Examples of electric fields (3) calculation of electric fields due to charges distributed on 

plane 

21 Electric lines of force concepts of electric lines of force 

22 Gauss’ law (1) derivation of Gauss’ law 

23 Mid-term Exam on 2nd semester  

24 Gauss’ law (2) Gauss’ law of various electric charge distributions 

25 Calculation of Gauss’ law (1) calculation of Gauss’ law in the case of electric fields due 

to charges distributed on a straight line 

26 Calculation of Gauss’ law (2) calculation of Gauss’ law in the case of electric fields due 

to charges distributed in spherically symmetric 

27 Calculation of Gauss’ law (3) calculation of Gauss’ law in the case of electric fields due 

to charges distributed in cylindrically symmetric 

28 Conditions of conservative forces, 

irrotational fields 

concepts of conservative forces, irrotational fields 

29 Electric potential Concepts of electric potential 

30 Electric dipole Calculation of electric dipole 

31 Final Exam on 2nd semester  

32 Review on 2nd semester  

 

Textbooks and Other Readings 

 

Y. Nagaoka, K. Tankei, Example Electromagnetics Exercise, Iwanami Shoten Publishing Co., Ltd, 1990 (in 

Japanese) 

H. Shibata, Electromagnetics learn by examples and exercises, Morikita Publishing Co., Ltd, (2012) (in 

Japanese) 

Y. Nagaoka, Electromagnetics I, Iwanami Shoten Publishing Co., Ltd, 1982 (in Japanese) 

 

Relevant Online Resources 

 

ECE3300: Introduction to Electromagnetics Lectures (Utah) 

https://www.youtube.com/playlist?list=PLv4RkW81JJkMXuJaDxC72Zu6GQnIzjI7J 

 

Hermann A. Haus, James R. Melcher, Markus Zahn, Manuel L. Silva 

Electromagnetic Fields and Energy(MIT OpenCourseWare) 

http://ocw.mit.edu/resources/res-6-001-electromagnetic-fields-and-energy-spring-2008/ 

 

Grading Policy 

 

Grading will be based on exams (80%) and assignments (20%). To get credit, you need to get 60 or more 

points in total. 

 

Course Description 

 

To get used to change natural phenomena and problems of engineering into forms of mathematical 

problems. 

 


