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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 

 

Understanding alternative current circuits is necessary to study electronic and communication engineering.  

This subject is designed to study fundamentals of alternative current circuits, especially circuit calculations 

with instantaneous values (trigonometric functions), phasors, and complex numbers.  

 

After learning, you will be able to: 

- understand resistance, inductance, capacitance, impedance, admittance. 

- perform circuit calculations with instantaneous values, phasors, and complex numbers and understand  

their relationships. 

- understand electric power of alternating current circuits. 

 

Topic Outline / Schedule 

 

Week Topic Outline 

1 Sine wave alternating current reason for sine wave alternating current is widely used 

2 Description of sine wave alternating 

current 

relationship among angular frequency, frequency and 

period 

3 Plot of sine wave alternating current plot several waveforms of sine wave alternating current 

with a calculator 

4 Instantaneous values, maximum 

values, root-mean-square values 

meanings of instantaneous values, maximum values, 

and root-mean-square values 

5 Generation of sine wave alternating 

current 

principle of Electromagnetic induction and generation of 

alternating current 

6 Inductor and inductance definition of inductance 

7 Mid-term Exam on 1st semester  

8 voltage-current relationship in 

inductors (1) 

equation of voltage-current relationship in inductors 

9 voltage-current relationship in 

inductors (2) 

phase relationship between voltage and current 

10 Capacitor and capacitance definition of capacitance 

11 voltage-current relationship in 

capacitors 

relationship of magnitude and phase between voltage 

and current in capacitors 

12 Series and parallel connections of 

resistance, inductors, capacitors 

How to calculate total resistance, inductance, and 

capacitance 



AY2015 NIT Ibaraki College 

2 

13 circuit calculations with 

instantaneous values (1) 

calculations of current in RL, RC, RLC parallel circuits  

14 circuit calculations with 

instantaneous values (2) 

calculations of current in RL, RC, RLC series circuits 

15 Final Exam on 1st semester  

16 Review on 1st semester  

17 Relationship between phasors and 

sine wave alternating current 

understand relationship between phasors and sine wave 

alternating current 

18 Circuit calculations with drawing 

figures 

calculations of current in RL, RC, RLC series and 

parallel circuits with drawing figures 

19 Complex numbers What is complex numbers? 

20 Complex plane and complex vector calculations of sum, difference, product, quotient of 

complex numbers 

21 Complex Notation of voltage and 

current 

notate voltage and current with complex numbers 

22 Circuit calculations with complex 

numbers (1) 

calculation of complex current in RL, RC, RLC series 

circuits 

23 Mid-term Exam on 2nd semester  

24 Circuit calculations with complex 

numbers (2) 

calculation of complex current in RL, RC, RLC parallel 

circuits 

25 Circuit calculations with complex 

numbers (3) 

voltage and current division rules 

26 Circuit calculations with complex 

numbers (4) 

complicated circuit calculations with complex numbers 

27 Electric power of alternating circuits 

(1) 

calculations of electric power of alternating circuits 

28 Electric power of alternating circuits 

(2) 

relationship among voltage, current, and electric power 

with complex notation 

29 Calculations of alternating current 

circuit network(1) 

circuit calculations by method of branch current with 

Kirchhoff’s law  

30 Calculations of alternating current 

circuit network(2) 

circuit calculations by method of loop current with 

Kirchhoff’s law 

31 Final Exam on 2nd semester  

32 Review on 2nd semester  

 

Textbooks and Other Readings 

 

H. Shibata, Electric Circuits I, Corona publishing co., Ltd., 2006 (in Japanese) 

 

Relevant Online Resources 

 

Bonnie H. Ferri, A. Bruno Frazier and Nathan V. Parrish: Linear Circuits (coursera) 

https://www.coursera.org/course/circuits 

Anant Agarwal, Circuits and Electronics (MIT OpenCourseWare) 

http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-002-circuits-and-electronics-spring-2

007/ 
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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 

 

Reviewing direct-current circuits, trigonometric functions, complex numbers calculations well. 

 


