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Introductory Circuit Theory 
Shin-ichi KAITOU 
Email: kaito@ee.ibaraki-ct.ac.jp 

 

Basic Information 
 

Course Regular Course Compulsory / Elective Compulsory 

Grade 1st Number of Credits 2 

Semester Full year Credit Type Normal 

Class Type Technical Subject 

 

Course Objectives 

 
 
1. To be able to understand the concept of resistance and learn the usage as a thermal energy of 
electricity. 
2. To be proficient in the use of Kirchhoff’s laws of Voltage and Current to analyze electrical circuits, utilizing 
the techniques of loop analysis. 
 
Topic Outline / Schedule 
 

Week Topic Outline 

1 Big number and small number The numerical expression of big number or small 
number by the exponentiation, and multiply and divide 
count 

2 Electric current What is an electric current? 

3 Electric potential, electric potential 
difference and the voltage 

What is a voltage? 

4 Ohm’s law Relation between the voltage across the resistance and 
the electric current 

5  What is a voltage drop? 

6 Practice Practice about the Ohm’s law 

7 Mid-term Exam on 1st semester  

8 Series connection of resistance Series connection, combined resistance, voltage division 

9 Parallel connection of resistance Parallel connection, combined resistance, current 
division 

10 Series-parallel connection Series-parallel connection 

11 Practice Practice about the series-parallel connection 

12 Power supply and internal resistance Power supply, internal resistance 

13 Electric power and heat energy Heating effect of electric current, heat energy 

14  Electric power, electric energy 

15 Final Exam on 1st semester  

16 Review on 1st semester  

17 Resistivity and conductivity Resistivity, conductivity, percent conductivity 

18 Temperature coefficient of the 
resistance 

Temperature coefficient 

19 Practice Practice about the resistivity, conductivity and 
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temperature coefficient 

20 Electric potential and electric 
potential difference 

Electric potential, electric potential difference 

21 Practice Practice about the electric potential and electric potential 
difference 

22 Kirchhoff's electric current law and 
voltage law 

Kirchhoff's current law(KCL) , Kirchhoff's voltage 
law(KVL) 

23 Mid-term Exam on 2nd semester  

24  Relation between the electric potential and Kirchhoff's 
voltage law 

25 Branch current method Circuit solution by branch current method 

26 Practice Practice about the branch current method 

27 Loop method Circuit solution by loop method, loop equation 

28 Practice Practice about the loop method 

29 Bridge circuit Wheatstone bridge, balance condition of bridge 

30 Practice Practice about the Wheatstone bridge 

31 Final Exam on 2nd semester  

32 Review on 2nd semester  

 
Textbooks and Other Readings 
 
H. Shibata and S. Kaito, Principles of Electricity (1st Edition), Corona publishing Co., Ltd, 2005 (in 
Japanese) 
 
Relevant Online Resources 
 
 
Grading Policy 
 
Grading will be based on assignments, a mid-term exam, and a final exam. The weighting is as follows: 

assignments 20% 

regular exams 80% 

total 100% 

To get credits, you need to get 60 or more points in total. 
 
Course Description 
 
When learning an electrical engineering, direct-current circuit is one of the subjects which become a basis 
most. Make an effort in order to understand 100 % because the idea of direct-current voltage, an electric 
current, resistance and the electric power to learn by direct-current circuit and several theorems about an 
electric circuit can also be applied to the various electric circuits learned after 2nd grader. I have composed 
many of practice exercises, so you solve all problems without help, and try so that it's being understood 
steadily. 
Further, this subject is established in order to carry out the license application The Second Class electrical 
chief engineer after graduation. 


