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Electric Circuit Toshihiro HORI 
Email: hori@ss.ibaraki-ct.ac.jp 

 
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 
 
The various formal composition which was derived from a phenomenon by the electromagnetism which 
becomes an electric light and foundation of electronics is understood, and it's learned in order to use the 
respective formulas. A fundamental item of an exchange circuit analysis will be learned later, and it's 
learned in order to analyze basic alternating-current circuit. 
1. The inductance is understood about an action of a condenser. 
2. Each law in an electrostatic field is understood. 
3. An analysis of basic alternating-current circuit is understood. 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 Magnetic displacement It's understood about Faraday's law of electrolysis, a 

lLenz's law and Fleming's right-hand rule. 
2 Magnetic displacement The size of the induced electromotive force is 

understood about a DC generator and eddy current 
variously. 

3 The self-inductance and the mutual 
inductance 

It's understood about a definition of each inductance. 

4 All kinds' self-inductance 1 It's understood about the self-inductance of the cyclic 
coil. 

5 All kinds' self-inductance 2 It's understood about the mutual inductance of the cyclic 
coil. 

6 Series-parallel connection of the 
inductance and the electromagnetic 
energy 

A series-parallel connection of the inductance is 
understood about the electromagnetic energy. 

7 Mid-term Exam on 1st semester  
8 Electrostatic phenomenon and 

Coulomb's law 
Various phenomena in an electrostatic field are 
understood about Coulomb's law. 

9 Electric field, electric flux line, the 
electric flux and the electric flux 
density 

The size in the electric field is understood about the 
nature of the aim and the electric flux line 'and all kinds' 
several experts. 

10 The electric field during an electric 
charge and a parallel-plate pole 
make 

It's understood about how to purchase the electric field 
an electric charge makes variously 
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11 The electric potential and electric 
potential difference 

The electric potential is understood about electric 
potential difference. 

12 Condenser, the capacitance and 
series-multiple connection 

The capacitance of the condenser is understood about a 
series-multiple connection. 

13 The energy of the condenser It's understood about the energy saved a condenser 
with. 

14 Circuit using a condenser It's understood about calculation of an electric charge in 
a circuit, the voltage and the synthetic capacity. 

15 Final Exam on 1st semester  
16 Review on 1st semester  
17 Circuit analysis using a Kirchhoff's 

law 1 
A circuit analysis by a branch electric current is 
understood. 

18 Circuit analysis using a Kirchhoff's 
law 2 

A circuit analysis using a mesh electric current is 
understood. 

19 Principle of superposition Principle of superposition is understood. 
20 Thevenin's theorem and Norton's 

theorem 
It's understood about Thevenin's theorem and Norton's 
theorem. 

21 Circuit analysis using Thevenin's 
theorem and Norton's theorem 

A circuit analysis using a Thevenin's theorem and 
Norton's theorem is understood. 

22 All kinds' ondogram and sine wave 
alternating current 

Ondogram is understood about transcription of sine 
wave alternating current and each several amount 
variously. 

23 Mid-term Exam on 2nd semester  
24 Phasor indication of sine wave 

alternating current 
It's understood about phasor indication of sine wave 
alternating current. 

25 Complex representation of sine 
wave alternating current 

It's understood about complex representation of sine 
wave alternating current. 

26 Phasor indication of instantaneous 
value and change to complex 
representation 

Phasor indication of instantaneous value and a change 
to complex representation are understood. 

27 Change between the phasor 
indication and the complex 
representation 

A change between the phasor indication and the 
complex representation is understood. 

28 Complex number and arithmetic 
operation of a phasor 

It's understood about a complex number and an 
arithmetic operation of a phasor. 

29 Change in a volts alternating current 
electric current by R, L and C 

It's untderstood about a change in a volts alternating 
current electric current by R, L and C device. 

30 Impedance and admittance It's untderstood about i mpedance and admittance 
31 Final Exam on 2nd semester . 
32 Review on 2nd semester  

 
Textbooks and Other Readings 
 
E. Hotta, S. Kawashima Electric basic 1, jikkyousyuppan.,  (in Japanese) 
 
Relevant Online Resources 
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Grading Policy 
 
Grading will be based on mid-term exams and final exams on each semester.80%, 20% of results of a 
practice problem To get credit, you need to get 60 or more points in total. 
 
Course Description 
Electricity of an electronic control engineering department and basic learning of an electronic system 
subject. Please question during class and after school aggressively without doing an unclear point while 
being ambiguous. The mathematics and the physics learned in 1 year are also used, but when not 
understanding, please question. 
Reconsider the contents of a lecture notebook and solve an exercise about a lecture and a practice point. 
Prepare for a part of the next time's schedule indicated in the lecture. 
 


