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B &S 12121102

/Timetable Number

REES 12161007

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class a

FRERBL BRMEEE : Electric Circuits

/Course Title

HEHEL /Il'F 2 YAMASHITA Kaoru

/ Instructor(s)
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BEDBR - IE Objectives and Outline of the Course

H | EXEREES - BFIF0L L b EMELR 2B THY, 2REURICE S EFRIBELZCORBEZ2FEE T 5 LTRIER
WERM#ZER 5, BRCETERBTCOEXRRIROEEZ R LIRS, BE - EE Rz 7 —HT&L, BAEEA v E—X
VAT RIZVRATERTDIEICERT L8 T 5, ORE - WIEROEFHE, REH, HIRER, EHER/ICOVLT
AR, S ISBERROBNIHIRICOVWTHERT 5,

Z | The lecture provides mainly the theory of sine wave AC: the concepts of phasor voltage and current, and impedance and
admittance. It also provides the calculation procedure for the siries and pallalel AC circuits, AC power, resonace circuits, and
transformer, as well as  the analytical methods of transient phenomena in circuits.

FEDEEBIZE Learning Objectives

B | &R, 3410, 3T C0BERELEBEROBHRHIERTE, TNOHOEKEOEERABRNEAITEIENTES,
EERRDERFRC 7 1 —VERR, BLOEIBEOA Y E—XVRETRIZVIAMNEBRTE, R LCHOHRIENNE LI
FIEEDBITNTE B, £/, 7z —HPRHIHEIT 5,

RREREOFES (B - 83 - B - EREHAHVEBHETE, BBEOBNHOFENTE S,
R, L, CHBHARZEEOIFIRFR® QEOERHINERERTE, 1 VE—F VU APEROARBEFEEZRKDE ZENTES,
WEA VR ZRVANBBTE, BT ECRIBOBINTE 2,
RLCHALAZEOABRREZITCCRE, BELESLUVHERNERTE 2,
% | Tounderstand the relation between the voltage and the current in resisters, inductors and capacitors, and to set up and solve

circuit equations of the circuit elements.
To understand the complex notation and phasor diaphragm of sinusoidal ac, impedance and admittance of ac circuits,
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analysis of sequential and parallel circuits using L, C and R.
To understand the active power, reactive power and apparent power, and calculation of powers of ac circuits.
To understand resonance of R-L-C circuits and the meaning of quality factor, and calculation of frequency characteristics of

impedance and ac current.

To understand mutual inductance and analysis of transformer circuits.
To understand the transient response of R-L-C circuits and their time constant, and set up and solve the transient circuit

equation.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 H | B8 ¢KRY [EXEE] OME | BFWLER, BE, BHARCERTEBELAZILDEBREZTVL, KETIE, I/L23
YTFUHICBITEERE, BRAMOVCESZAWVWSZ LEHAT S,
Z | Introduction and review Review of the study in high school on charge, current, voltage and power.
2 B | BREE BERERAVWZBREEKICE 24— L0KA, EINOBET - WIS & HE - 9%,
AVEI R VR, RRENENOFER, FLbky 7RIIDOWTHERS,
= | Direct current circuits Direct current electric circuits: Ohm's law, serial and parallel connection of resistors,
partial voltage and partial current and Kirchhoff's laws.
3 H | EEXREXREBAED | ERRRORAME, AREKE, (8fH, EMEICOVWTRER, 7, =ZABKDINR
AR EREECHY B EZERHEAVTUTY AEEZRL, BREOFTEOERIIONT
FR,
% | Sine wave alternative current | Sine wave alternative current electric circuits: amplitude, angular frequency, phase
circuits angle and effective value, expression of sine wave and differential and integral using
complex number.
4 B | EERRO 7 = —HHRR ERERREERBICHIGSETCENE 7 2 —F LY, BIFERE, EXREBE, 71—
YEEOERTERT S,
% | Phasor Phasor and instantaneous value of sine wave alternative current.
5 B | XMICHIT2EEERLBR | B, 1 VK74, Ty /X0 RICBITF2EREEEOBERE, BRESLVC7 V%
=X RETZ7z—YRTRL, EREBEEDER - BNORKRETERT 5,
Z | Circuit elements in alternative | Circuit elements in alternative current circuits
current circuits
6 B | BREROBEY] - WHEH EORERE, BRx 7z —VERRINE, ZoLIV A E—X V2D, ZTowHLl)
TREIRZANERIN, BEY - WIISREROBITHFGEICA S Z &2k SB,
& | Serial and parallel | Calculation of serial and parallel connection of circuits using impedance and
connections of circuit | admittance with phasor current and voltage.
elements
7 H | 2mFEEOEY] - WL AV E=—RVRPT FIZRATRINERED, BIER, WHERIC DL TRN,
ERROIGIEICDONTEIRY 5,
% | 2-port circuits connection Calculation of 2-port circuit connection using impedance and admittance with phasor
current and voltage.
8 H | "RDES XREEOBEHE LT, FHBEHWZTEERLZOHEELETRT, 7, KEEH, EHE
N, BREH, hEZEEL, TOEKRZHENS,
Z | Power in sine wave alternating | Effective power, reactive power and apparent power in sine wave alternating current
current circuits.
9 H | EWFEEaEE BEOAAMNNERAEDEBEA Y R0 2 X2 L 2AEOREREE5X 5, BREE
D 1LRA, 2RBOEF, BEELIANEHILEDBERICOVTRNS, ERBEET
EIEICREBEEAMA /- & EOEMERE, 1RANPOLRAVE—FV RITDOVTREN
%,
& | Transformers Inductively coupled circuits and transformers.
10 | B | sTREIRO EREE T TREEOAREESZEATNE, A VE—XVIPTFIE 2L ET 5, ARAW

2



12161007_BX[EE

HEHIC, RLEY - WHEE, RCE?Z-EFIER, RLCES - WIHEKEOA L
— R VRRT RIZVANEAT D L%, EXFELTHEH NG, SERT S,
= | Frequency characteristics Frequency characteristics of impedance and admittance of R-L and R-C serial /
parallel circuits.
11 | B | #iREEK RL CEIEES L CEFNERKICO WTHIRRRE RN, 1 V=LV XPEROERK
BREICOWTERT %, £/, HIREIEO Q & EIRMIR & DERICOWTHRET 5,
% | Resonance circuits Frequency characteristics of impedance and admittance of L-C-R serial / parallel
resonance circuits.
12 | B | SERSR(1) TEBIRRE LBEIRREIC D WTHR N, HEENLEREZIT - 1ok, BHoHRAICL 2EEA
&EW)%IEL/DL\’CLI'E/\%:O if:, RC [EE&, RL EIHO—FEHMYHRADILTH E@E
CRNC IR
& | Transient phenomena (1) Steady state and transient phenomena, and transient analysis using differential
equations.
13 H | ®ERKR2) RC [E]3&, RL EIREROBELEICEL T, KELH BR - BF - BHAOEEEKICDOWT
PUNONZIN
& | Transient phenomena (2) Transient analysis of R-C and L-C circuits.
14 H | BERR3) FZFHP 3EDEE (RLC EE) OBEREICELT, ZEHMYAERDOITHLEEE
KL, BOBEPREOBRICOVTERT 2.
Z | Transient phenomena (3) Transient analysis of L-C-R circuits.
15 B | #%EER INETOREZIRYIRY, BEBFZ1TS
% | Review Review of the course.
JB1& 54 Prerequisite(s)
H | @RYEBEOBELSE, BLUESREFO=ARBMK - BRE - HEDICTOVWTOERHIDLETH D,
Z | You need to have learnt electric circuits, trigonal functions, complex numbers and calculus in high school.

REREAFE (FE - BESH)

Required study time, Preparation and review

H | Moodle #ff > THRBEERCEBOHE - BHE%1T5 DT, Moodle DB EEHERL TH 2 &, BEARTE™E L TF
BLEBZTNTNIIFYL BB IO NREREULT >DOFBEE2ET 5,
% | You need to access Moodle system to get information about this class including important announcements and report

subjects.
Each class requires over 90 minutes of preparation and over 90 minutes of reviewing on average as out-of-class study.

HR}E SEZE Textbooks/Reference Books

B | #HE BXEEOEMR] £ 3R (AEES - HRE - THERE FILHERR), TEEREIEOER] 23R (BSER- T
NHESL - B ARFHE, HRACHR)
% | Textbooks: BREIRROERE] 5 3R (BESER - HTEB - mHEEHE. HiLHR), EEKEROER] % 3R (FBESIES -

TINEX - BNEHRTFHE. HILHK

BAEETIm D AR R O E%E Grading Policy

H | T 0BRELHFEABROBR CORETMZIT 5. BEOERZ 30%, HBROBRE 70%DEHL THRE L TREZTFMT 5,
T | The grade is evaluated 30% by short exercise (every class) and 70 % by the test at the end of the semester.

BEEIEZ Point to consider

H

e




